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.  •  ...   

(fttk*  FoHo  Bdkim  tf  1^44^ 

T)lB  general*  itafoift  f&r  cptfeclmg  intb  One  Body*  tfie4  wbrks  of  tfte 
hortodrablc  ftobtrt  Beyle  are  as  obvious,  as  the  excellence  of  the 
feveral  parts  of  diem  is  univcrMy  acknowledged.  It  may  njflke 
ffeefefci*  to  acquaint  the  reader,  that  as  a  complete  fet  of  thofe  before 
publiffied'  is  not  perhaps*  to  be  foond1  any  where,  except  in  the  vaft  library 
tnT.  mV  learned'  friend  Sir  Hhnt  Sloane,  Bart,  and'  as  the  whole  Contains  a 
tery  large  collectioir  of  philofophical  eflays  on  a  great  variety  of  fubjeas, 
ftul'of  curious  experiments  and  obfervations,  with  feveral  valuable  difcourfes 
upon' the  moil  important  fubjects  of  religion  j  fuch  a  collection  had  been 
long  dfcfired,  both  for  the  public  benefit,  and  as  a  juftice  due  to  the  memory 
of  that  great  reftorer  of  the  mechanical  philofophy j  and  is  now  executed 
in  the  following  manner : 

■ 

T.  The  feveral  tracls  formerly  printed  are  taken  from  the  moft  im- 
proved editions  with  the  utmoft  corrcclnefs,  and  difpofed  in  the  order  of 
rime  in  which  they  were  firft  publilhed.  This  difpofition  of  them  was 
determined  upon,  -as  well  from  the  rcafon  of  the  thing,  and  with  a  view 
of  fhewing  the  rife,  progrefs,  and  dependencies  of  the  Author's  difcoveries  j 
na  in  conformity  to  his  own  judgment :  who,  upon  occafton  of  a  Latin 
edition  of  his  works  at  Geneva  in  1677,  complained  publickly  by  his 
friend  Mr.  Oldenburg,  fecretary  of  the  Royal  Society,  in  the  Philofophical 
rranfafliomi  No.  CXXX.  p.  766,  767.  "  That  the  year  in  the  frontif- 
"  piece  of  that-  edition1  is- one  and  the  fame,  as  if  the  feveral  books  con- 
"  tained  in-  this-  Latin  volume  had  been  published  in  one  year  1 'and  the 
**  enumeration  of  the  feveral  treatifes,  made  in  the  catalogue  of  this  Latin 
**  edition,  is  not  according  to  the  time  wherein  they  were  firft  printed. 
"  For  the  /M  of  the  books  mentioned,  in  the  faid  catalogue  was  publifhed 
"  in  Englilh  A.  1660,  the  fifth  and  /ixth  A.  1661;  the  fecond  A.  1662,  the 
'*  feventb.  A.  1664,  the  fourth  A.  1666,  the  third  A.  1670,  the  eighth  A. 
"  1671,  the  tenth  A.  1672,  the  ninth  A.  1673.  So  prepofteroufly  are  thofe 
*  books  ranged  in  this  catalogue  and  volume:  which  the  reader  was  to  be 

Vol.  I;  a  "  informed 


■ 


He  PREFACE. 

"  informed  of,  that  by  comparing  the  feveral  true  dates  of  the  firft  edition 
"  of  this  Author's  works  with  the  books  of  others  fince  printed,  the 
"  priority  of  the  experiments  and  confiderations,  refpectively  contained  in 
"  them,  may  be  truly  ftated." 

m 

II.  Some  very  confiderable  additions  arc  made  in  this  edition,  which  were 
never  before  publilhed ;  namely,  fragments,  of  an  Appendix  to  the  firft  Part 
of  the  Cbriflian  Virtuofo,  and  of  the  fecond  Part  of  that  work,  prefcrved 
purfuant  to  the  Author's  own  defire;  with  a  large  collection  of  letters  of 
Mr.  Boyle  and  his  friends  upon  various  fubje&s,  felected  from  about  fifteen 
hundred  written  by  moft  of  the  great  men  of  the  I  a  ft  age  both  at  home 
and  abroad,  with  whom  he  corresponded .  Thcfe  additions  the  public  owes 
.to  the  reverend  and  learned  Mr.  Henry  Miles  of  Tooting  in  Surrey,  and 
F.  R.  S.  who  is  poflefled  of  thofe  manufcripts  of  Mr.  Boyle,  which  were  put 
into  his  hands,  with  leave  to  make  ufe  of  them  for  the  public  good,  by  the 
late  worthy  Mr.  Thomas  Smith,  apothecary  in  the  Strand,  who  lived  feventecn 
years  with  Mr.  Boyle,  and  was  with  him  at  his  death ;  and  which  have  been 
lately  increafed  by  a  part  of  the  original  collection,  that  had  been  com- 
municated to  Dr.  William  Wotton,  author  of  the  RefUBions  upon  ancient  and 
modern  Learning,  and  were  reftored  by  his  fon-in-law  the  reverend  Mr. 
William  Clarke,  canon  refidentiary  of  Cbicbefter.  Thefe  manufcripts  are  very 
numerous,  but  many  of  them  written  while  the  Author  was  very  young, 
and  few  completed.  However  I  (hall  fubjoin  to  the  Contents  the  lift  of  them 
as  drawn  up  by  his  own  order,  all  of  them  being  ftill  extant,  except  thofe 
marked  with  an  afterilk  before  them. 

III.  The  copper-plates  illuftrating  the  feveral  pieces  are  engraved  with 

much  greater  exaclnefs  and  elegance  than  thofe  in  any  former  edition. 

i  .  .  . 

IV.  There  being  only  two  original  pictures  of  Mr.  Boyle  now  known 
to  be  extant,  it  was  thought  proper  to  have  them  both  engraved.  One, 
which  reprefents  him  in  the  38th  year  of  his  age,  is  placed  in  the  title-page 
of  each  volume,  copied  from  a  drawing  of  Mr.  Faitborne,  communicated 
by  Sir  Hans  Sloane,  from  which  likewife  Mr.  Faitborne  himfelf  engraved  his 
print,  with  the  inftruraents  accompanying  the  head,  according  to  the  de- 
fjgn  of  Dr.  Robert  Hooke,  who  thought  the  face  very  carefully  and  well  done, 
and  very  like*,  as  appears  by  his  letters  to  Mr.  Boyle  of  Auguft  25,  Septem- 
ber 8,  and  December  15,  1664,  printed  in  Vol.  VI.  p.  487,  488,  andjor, 
of  this  edition.   The  other,  which  fronts  the  title-page  of  the  firft  volume. 
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is  taken  from  an  original  painting  done  in  the  latter  part  of  his  life,  and 
now  in  the  collection  of  Dr.  Mead. 

V.  The  Life  contains  Mr.  Beyle's  own  Account  of  bimfelf  during  bit  mino- 
rity, extending  to  the  year  164a ;  and  is  continued  to  his  death  from  the 
bed  materials  that  could  be  procured  at  this  diftance  of  time,  and  without 
moft  of  thofe  advantages  which  Dr.  Burnet  bifhop  of  SaUfbury,  and  Dr. 
William  fPotton,  who  had  the  fame  defign  near  fifty  years  ago,  might  have 
obtained  for  the  execution  of  it.  The  only  qualities  I  can  engage  for  are 
in d uft ry  and  fidelity)  but  the  genius  and  abilities  of  a  Gajfendus  would  be 
re  qui  fit  e  to  do  juftice  to  a  character  fuperior  even  to  that  of  the  celebrated 
Peirejkim.  ' 

I  must  not  conclude  this  preface  without  returning  my  fincereft  acknow- 
ledgments to  Mr.  Miles  abovementioned,  to  whofe  great  labour,  judgment, 
and  fagacity,  the  conduct  and  improvements  of  this  edition  are  chiefly  to  be 
afcribed ;  and  to  Mr.  Jobn  Wara\  profeffor  of  rhetoric  at  Grefham  college, 
whofe  advice  and  afliftance  I  have  found  extremely  ready  and  ufeful  to  me 
upon  this  and  all  other  occafions. 

THOMAS  BIRCH, 

Lmd9ny  Nov.  16,  1 74 3. 
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OF  THE  HONOURABLE 

ROBERT    B  O  Y  L  E. 

%  TH-O MAS  BIH  C  H,  M.  A.  and  »F.  R.  S. 

npjTE  favourable  Robert  Royle  was  defcended  from  a  family,  whofc  name  before 
A^IZ^  ™w™™  Ife  The  fitft  fooring,  thai  we  find  of  them* 
gf  county  of  Hertford,  was  at  Raeely  court,  near  Ledbury,  of  which  Humphry  it 

^^^H^^^^J^  rejgn^f  Jung /fcary  III.  wasfcthcr  of  *Jp*»ft! 
tfpfc,  and  he  of  Wx,  '«ho  had  uTue  LodowUky  whofe  fon  was  fucceeded  by  JamJXt. 
%*  Son  and 1  bo*  father  (<;  of  IiMi        of  and  of  the  Frier?  m7he,r ^ 

^•Muffigg  ^,^Jt%^,thirdJbo,  whoieft  a  numerous  iffuS,  whereof?"? 
U  his .fecond  fon,  was  bifljop  of  Ok  and  Rcfo,  being  allowed  alfo  to  keep  5  if 
Xfae  See  of  jn  ;commendam,  was  afterwards  archbilhop  of  from,  and  dicdvlf.Y' 

W  JftA^1  Be>^  archbiQmp^f  Ar„ogb\  J  lord  $  1* 
chancellor  of  7r^  who  died,  aged  33,  in  the  year  1702,  and  was  father  to  Atar-trf?' 
mMptk  created  Jord  yitoyntRleJmgton.    Michael,  another  fon  of  the  faid  Roger,  fci 
-ws'bdhpo  af  tr«ttf«J  uid  IMmre,,  and  Sir  Gr^  %Zf,  his  fourth  Ion,  died  w' si. 
walkout  Ulue.    Roger  Rayle,  the  fcoand  fon,  married  Jean,  daughter  of  John  Nailer  B,i,i«th- 
ff-fWffejW  rf  *^  ****  iflve^M  bifhop  of  ftfo  •od^SSSl 
on  JrcJaxd  ,  Btctard  &ejley  fecond  fon,  earl  of  Cork*,  and  father  of  that  ereat  man  '"'•>•  >»• 
uf  whom  J  ap  to  twi  Hugh  R*yl<,  trued  fon,  who  died  without  iflbe;  and 

»roer.marnedjo  Sir  J>ierto  Rower  e£  Ireland,  Knt.  fwu"^ 
Jftta£  the  fecond  fon,  was  one  of  *he  grcateft  men  of  his  age;  and  as  he'""" 
Jiosjtft  iorpe  memoirs  of  hun/clf,  written  in  .1632,  in  the  fixty-feventh  year  of  his 
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*<  Sir  Richard  Boyle,  Knt.  earl  of  Corke,  bis  true  Remembrances. 

I  Sir  Richard  Boyle,  Knt.  lord  Boyle,  baron  of  Tougball,  vifcount  Dungarvan,  far! 
of  Corke,  lord  high  treasurer  of  Ireland,  one  of  his  majefty's  honourable  privy  coun- 
cil, and  one  of  the  two  lords  juftices  for  the  government  of  this  kingdom,  do  com- 
mend thefe  true  remembrances  to  pofterity  this  23d  day  of  June,  anno  Domini  163a, 
having  lived  in  this  kingdom  of  Ireland  full  forty-four  years,  and  lb  long  after  as  it 
lhall  pleafe  almighty  God. 

My  father,  Mr.  Roger  Beyle,  was  born  in  Hereford/hire.  My  mother  Joan  Nayler, 
daughter  to  Robert  Nayler  of  Canterbury  in  the  county  of  Kent,  Efqt  was  born  the 
15th  of  OBoberm  the  21ft  year  of  king  Henry  VIII.  and  my  faid  father  and  mother 
were  married  in  Canterbury  the  16th  of  OeJober  in  the  8th  year  of  queen  Elizabeth. 
My  father  died  at  Prefton  near  Fever/bam  in  Kent  the  24th  of  March  1576.  My  mo- 
ther never  married  again,  but  lived  ten  years  a  widow,  and  then  departed  this  life  at 
Fever/bam  aforefaid,  the  20th  of  March  1 58$.  And  .they  both  art  buried  in  one 
grave  in  the  upper  end  of  the  chancel  of  riie  parifh  church  of  Prefton ;  Cn  memory 
of  which  my  deceafed  and  worthy  parents,  I,  their  fecond  fon,  have  in  anno  Domini 
1629  ercfted  a  fair  alabafter  tomb  over  the  place  where  they  were  buried,  with  ah 
iron  gate  before  it  for  the  better  prefervation  thereof. 

Sir  Richard  Boyle,  now  earl  of  Corke,  the  fecond  fon  of  Roger  Boyle,  Efqj  wis 
born  in  the  city  of  Canterbury,  as  I  find  it  written  by  my  father's  own  hand,  the  3d 
of  October  1566. 

After  the  deceafeof  my  father  and  mother,  I  being  the  fecond  fon  of  a  younger 
brother,  having  been  a  Scholar  in  Bemet  college  Cambridge,  and  a  fhident  in  the 
Middle  Temple,  London,  finding  my  means  unable  to  fuppor  me  to  ftudy  the  laws  in 
the  inns  of  court,  put  myfelf  into  the  fervice  of  Sir  Richard  Manwcd,  Knt*.  lord 
chief  baron  of  her  majefty's  court  of  Exchequer,  whom  I  ferved  as  one  of  his  clerks ; 
and  perceiving,  that  the  employment  would  not  raife  a  fortune,  1  refolved  to  .travel 
into  foreign  kingdoms,  and  to  gain  learning,  and  knowledge,  and  experience  abroad 
in  the  world.  And  it  plcafed  the  Almighty  by  his  divine  providence  to  take  me,  I 
may  fay  juftly,  as  it  were,  by  the  hand,  and  lead  me  into  Ireland,  where  I  happily 
arrived  at  Dublin  on  the  Midfummer-Eve,  the  23d  day  of  June,  1588.  I  was  mar- 
ried at  Limerick  to  Mrs.  Joan  Afftey,  one  of  the  two  daughters  and  coheirs  of  WtUiam 
Afftey,  Efqj  the  6th  of  November  1595,  who  brought  me  in  500/.  lands  per  year, 
which  I  ftill  enjoy,  it  being  the  beginning  and  foundation  of  my  fortune ;  and  fhe 
died  at  Moyallo  the  1 4th  of  December  1 599,  in  travel  of  her  firft  child,  who  was  born 
a  dead  fon,  and  both  of  them  buried  together  in  Buttavant  church. 

When  firft  I  arrived  at  Dublin  in  Ireland,  the  23d  of  June  1588,  all  my  wealth 
then  was  twenty- feven .pounds  three  (hillings  in  money,  and  two  tokens,  which  my 
mother  had  given  me,  viz.  a  diamond  ring,  which  I  have  ever  fince  and  ftill  do  wear, 
and  a  bracelet  of  gold  worth  about  ten  pounds  •,  a  taffety  doublet  cut  with  and  upon 
taffety,  a  pair  of  black  velvet  breeches  laced,  a  new  Milan  fuftian  fuit  laced  and  cut 
upon  taffety,  two  cloaks,  competent  linen  and  neceffaries,  with  my  rapier  and  dagger. 
And  fince,  the  bleffing  of  God,  whofe  heavenly  providence  guided  me  hither,  hath 
enriched  my  weak  eftatc  in  beginning  with  fuch  a  fortune,  as  1  need  not  envy  any  qf 
my  neighbours,  and  added  no  care  or  burthen  of  my  confidence  thereunto.  And  the 
23d  of  June  1632,  I  have  ferved  my  God,  queen  Elizabeth,  king  James,  and  king 
Charles,  full  forty-four  years,  and  fo  long  after,  as  it  fhall  pleafe  God  to  enable  me. 

Whew 
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When  God  had  bleffed  me  with  a  reafonable  fortune  and  eftate,  Sir  Henry 
Wallop  of  Wares%  Sir  Robert  Gardiner.,  chief  juftice  of  the  King's  Bench,  Sir  Ro- 
bert DiUam  chief  juftice  of  the  Common  Pleas,  and  Sir  Richard  Bingham,  chief 
commifiloner  of  Connaught^  being  difpleafed  for  fome  purchafcs  I  had  made  in 
the  province,  they  all  joined  together,  by  their  lies  complaining  againft  me  to 
queen  Elizabeth,  exprefling,  that  I  came  over  a  young  man,  without  any  cilatc 
or  fortune  j  and  that  I  had  made  fo  many  purchafcs,  as  it  was  not  poflible  to  do 
it  without  fome  foreign  prince's  purfe  to  fupply  me  with  money:  that  I  had  acquired 
divers  caftles  and  abbeys  upon  the  fea-fide  fit  to  receive  and  entertain  Spaniards  •,  that 
I  kept  in  my  abbeys  fraternities  and  convents  of  friers  in  their  habits,  who  faid 
mais  continually  :  and  that  L  was  fufpected  in  my  religion  j  with  divers  other  mali- 
cious fuggeftions,  whereof  having  fome  fecrct  nonce,  I  refolved  to  go  into  Munfter, 
and  fo  into  England,  to  juftify  myfelf.  But  before  I  could  take  ihipping,  the  general 
rebellion  in  Munfter  broke  out :  all  my  lands  were  wafted,  as  I  could  fay,  that  I  had 
not  one  penny  of  certain  revenue  left  me,  to  the  unfpeakable  danger  and  hazard  of 
my  life.  Yet  God  preferved  me,  as  I  recovered  Dingle,  and  got  (hipping  there,  which 
transported  me  to  Brijlol,  from  whence  I  travelled  to  London,  and  betook  myfelf  to 
my  former  chamber  in  the  Middle  Temple,  intending  to  renew  my  ftudies  in  the 
law,  till  the  rebellion  were  paft  over.  Then  Robert  earfof  EJJex  was  defigned  for  the 
government  of  this  kingdom,  into  whofe  fcrvice  I  was  recommended  by  Mr. 
Anthony  Bacon.  Whereupon  his  lordfhip  very  nobly  received  me,  and  ufed  me  with 
favour  and  grace,  in  employing  me  in  the  ifluing  out  his  patent  and  commiflions  for 
the  government  of  Ireland ;  whereof  Sir  Henry  Wallop,  treafurer,  having  notice,  and 
being  confeious  in  his  own  heart,  that  I  had  fundry  papers  and  collections  of  Michael 
KcttltwelFs  his  late  under-treafurer,  which  might  diicovcr  a  great  deal  of  wrong  and 
abufc  done  to  the  queen  in  his  late  accounts  ;  and  fufpecting,  if  1  were  countenanced 
by  the  earl  of  EJ/ex,  that  I  would  bring  thofe  things  to  Tight,  which  might  much 

rrejudice  or  ruin  his  reputation  or  eftate,  although  I  vow  to  God,  until  I  was  provoked, 
had  no  thought  of  it ;  yet  he,  utterly  to  fupprefs  me,  renewed  his  former  com- 
plaints againft  me  to  the  queen's  majefty.  Whereupon,  by  her  majefty's  fpecial  di- 
rections, I  was  fuddenly  attached  anil  conveyed  dole  prifoner  to  the  Gate-houfe  i  all 
my  papers  fcized  and  fearched  •,  and  although  nothing  could  appear  to  my  prejudice, 
yet  my  clofe  reftraint  was  continued  till  the  earl  of  EJJex  was  gone  to  Ireland,  and  two 
months  afterwards  i  at  which  time,  with  much  fuit,  I  obtained  the  favour  of  her 
facred  majefty  to  be  prefent  at  my  anfwers,  where  I  fo  fully  anfwercd  and  cleared  all 
their  objections,  and  delivered  fuch  full  and  evident  juftifications  for  my  own  acquittal, 
as  it  pleafed  the  queen  to  ufe  thefc  words,  viz.  ««  By  God's  death,  thefe  are  but  in- 
"  ventions  againft  this  young  man  ■,  and  all  his  fuffenngs  are  for  being  able  to  do  us 
"  fervicc,  and  thofe  complaints  urged  to  foreftal  him  therein.  But  we  find  him  to  be 
"  a  man  fit  to  be  employed  by  ourfelves ;  and  we  will  employ  him  in  our  fervicc ; 
"  and  Waliop  and  his  adherents  lhall  know,  that  it  lhall  not  be  in  the  power  of  any 
•*  of  them  to  wrong  him  ;  neither  lhall  Wallop  be  our  treafurer  any  longer."  There- 
upon (he  directed  her  fpcech  to  her  lords  in  her  council  there  prefent,  and  commanded 
them  prefently  to  give  her  the  names  of  fix  men,  out  of  which  flic  might  chufc  one 
to  be  treafurer  of  Ireland,  her  election  falling  upon  Sir  George  Carew,  of  Cookington: 
And  then  the  queen  arofe  from  council,  and  gave  orders,  not  only  for  my  prefent 
enlargement,  but  alfo  difchareing  all  my  charges  and  fees  during  my  reftraint,  and 

£ve  me  her  royal  hand  to  kils,  which  I  did  heartily,  humbly  thanking  God  for  that 
liverance. 

Beino 
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Beinc  commanded  by  her  majefry  to  attend  at  court,,  it  was  not  many  days  Before 
herlrighnefs  was  pleafed  to  bellow  upon  me  the  office  of  cleric  of  the  council' of 
Munfter,  and  to  recommend  me  over  to  Sir  Gtorgf  Carew,,  after  esBTof  Totntfi*.  then 
lord  prefident  of  Munfter.  Whereupon  I  bought  of  Sir  Waiter  Ralegh  his  ffiip  called 
the  Pilgrim,  into  which  I  took  a  freight  of  ammunition  and  victuals,,  and' came  in 
her  myielf  by  long  feas,  and  arrived  at  Carrig-FfyfiKchj,  where  the  lord  prefident 
and  the  army  were  at  the  ficge  of  that  cafHe  i  which  when  he  had  taken,.  I  wa»  thero 
fworn  clerk  of  the  council  of  Munfter,  and  prefently  after  made  a  juftice  and  quorum 
throughout  all  that  province.  And  this  was  the  fecond  rife-  that  God  gave  to  aij 
fortune. 

Th&n,  a*  clerk  of  drc  council,  I  attended  tBe  lord!  prefident  in- all  his  employ- 
ments, and  waited  upon  him  all  the  whole  ficge  of  Kingjale^  and  was  employed*  by  hi» 
lordfhip  to  her  majcity,  with  the  news  of  that  Happy,  victory ;  in  which  employment 
I  made  a  fpeedy  expedition  to  the  court  -.for  I  left  my  lord  prefident  at  Shannon  caftle, 
near  Cerke,  on  the  Monday  morning  about  two  of  the  clock,,  and  the  next  day,,  being 
Tucfday,  I  delivered  my  packet,  and  Tupped  with  Sir  Robert  Cecil,  being  then  print 
cipal  fecretary  of  ftate,  at  his  houfc  in  the  Slr*nd\  who  after  fuppcr  held,  me  in  dif- 
courfe  till  two  of  the  clock  in  the  morning;-,;  and  by  feven  that  morning,  called  upon 
me  to  attend  him  to  the  court)  where  he  prefented  me  to  her  majefty  in  her  bed- 
chamber, who  remembered  me,  calling  me  by  my  name,  and  giving  me  her  hand  to 
kits,  telling  me,  that  {he  was  glad,  that  I  was  the  happy  man  to  bring  the,  firft  news 
of  that  glorious  victory.  And  after  her<  majefty  had  interrogated  with  me  upon 
fundry  queftions  very  punctually,  and  that  therein  I  had  given  her  full  fatisfaction  in 
every  particular,  flic  again  gave  me  her  hand  tokifs,  ana  recommended  my  difpatch 
for  Ireland,  and  fo  difmiffed  me  with  grace  and  favour. 

At  my  return  into  Ireland,  I  found  my  lord  prefident  ready  to  march  with  the  army 
to  the  fiege  of  Beer-haven  cattle,  then  fortified  and  rclfcficd  by  the  Spaniards  and 
fbme  Irifh  rebels  \  which  after  battering  we  had  made  affaultable,  we  entered,  and 
put  all  to  the  fword.  His  lordfhip  fell  then  to  reducing  thofe  weftero  rebels  of  the 
province  to  fubjection  and  obedience  of  her  majefty's  laws;  and  having  placed  garri- 
Ibns  and  wards  in  all  places  of  importance,  made  his  return  to  Corke*  and  in  his  way 
homewards  acquainted  me  with  his  relblution  j  it  being  prefently  to  employ  me  into 
England,  to  obtain  licence  from  her  majefty,  for  his  repair  to  her  royal  prefence :  at 
which  time  he  propounded  unto  me  the  purchafe  of  all  Sir  Walter  Ralegh's  lands  in 
Mttnfter,  offering  me  his  bed  affiftance  for  the  comparing  thereof  which  he  really 
performed.  For,  upon  my  departure  for  England,  he  wrote  by  me  two  effectual 
letters,  one  to  Sir  Robert  Cecil,  wherein  he  was  plcafed  to  magnify  my  fervice  and 
abilities  •,  and  concluding  with  a  requeft,  that  he  would  make  interceflion  with  Sir. 
TV alier  Ralegh  to  fell  me  all  his  lands  in  Ireland,  that  were  then  altogether  wafte  and 
dcfolate.  To  Sir  Waller  RaUgb  he  alfo  wrote,  advifing  him  to  fell  me  all" his  land* 
ih  Ireland,,  then  untenanted,  and  of  no  value  to  him ;  mentioning  withal,  that,  in  hia 
lordfhip's  knowledge,  his  eft  ate  in  Ireland  never  yielded  him  any  benefit,  butcontra- 
riwife  flood  him  in  two  hundred  pounds  yearly  for  the  maintenance  and  fupport  of 
his  titles.  Whereupon  there  was  a  meeting  between  Sir  Robert  Cecil,  Sir  Walter 
Ralegh,  and  myfelf  •,  where  Sir  Robert  Cecil  mediated  and  concluded  the  purchafe  be- 
tween us.  Accordingly  my  affurances  were  perfected^  and  this  was  a  third  addition 
and  rifu  to  my  cftate. 

Them  I  returned  to  with  my  lord  prefident's  licence  to  repair  to  court,  where 

in  his  way  to  Lublin  (where  he  propofed  to  embark)  he  dealt  very  nobly  and  father- 
like  by  me,  in  perfuading  me,  it  was  high  time  for  me  to  take  a  wife,  in  hopes  of 

2  pofterity 
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pofterity  to  inherit  my  lands ;  advifing  me  to  make  choice  of  Sic  Geaffry  Fenton's 
daughter  ;  and  that  if  1  could  affect  her,  he  would  treat  with  her  parents  to  have  the 
match  between  us-,  wherein  he  prevailed  fo  far,  as  the  9th  of  March  1602,  I  was, 
in  his  lordlhip's  prefence,  contracted,  to  her  in  her  father's  houfc  at  Dublin  *. 

The  25th  of  July,  1603,  1  was  married  to  my  fecond  wife,  Mrs.  Catharine  Fentcn, 
the  only  daughter  of  Sir  Geoffry  Fenton,  principal  fecretary  of  ftate,  and  privy  coun- 
fellor in  Ireland.,  with  whom  I  never  demanded  any  marriage  portion,  neither  pro- 
mifc  of  any,  it  not  being  in  my  confideration  ;  yet  her  father,  after  my  marriage, 
gave  me  one  thoufand  pounds  in  gold  with  her.  But  that  gift  of  his  daughter  unto, 
me  I  muft  ever  thankfully  acknowledge  as  the  crown  of  all  my  blcfiings  ;  for  ftic 
was  a  mod  religious,  virtuous,  loving,  and  obedient  wife  unto  me  all  the  days  of 
her  life,  and  the  happy  mother  of  all  my  hopeful  children,  whom  with  their  polterity 
I  befeech  God  to  blcfs. 

The  10th  of  July,  1620,  my  cldeft  brother,  Dr.  John  Beyle,  lord  biftiop  of  Ccrkt 
and  Reft,  departed  this  life  at  Bijhop" 's-Court  near  Corke ;  and  on  the  12th  of  that 
month  was  buried  in  my  new  tomb,  creeled  in  the  chapel,  which  I  re-edified  at 
Tcughall.  After  whofe  death  1  obtained  thofe  bishoprics  from  his  majelty  for  my  uncle 
Michael  Boyle's  fon,  Richard  Beyle,  for  whom  I  formerly  .obtained  the  deanery  of 
JVaterford,  who  now  fuccccds  my  brother  in  thole  bilhoprics. 

I  Richard,  earl  of  Ccrke,  was  knighted  by  Sir  Gecrge  Carnv,  lord  deputy  of  Ireland^ 
at  St.  Mary's  abbey,  near  Dublin,  the  25th  of  July  1603,  being  St.  James's  day, 
and  the  very  day  that  I  was  married  to  my  fecond  wife,  Mrs.  Catharine  Fenton,  I 
was  fworn  a  privy  counfellor  to  King  James  for  the  province  of  Munjler  at  the  coun- 
cil table  at  Dublin  by  the  lord  Chicbejler,  then  lord  deputy  of  Ireland,  the  uth  of 
March,  1606,  with  commandment  from  the  lord  deputy  and  council  to  Henry  Dunkard, 
then  lord  prefident  of  Munjler,  to  admit  mc  into  that  council  •,  who,  upon  former 
direction  from  this  ftate,  had  refufed  cither  to  fwear  or  admit  me  a  counfellor  of  that 
province. 

•  Dr.  daSb*>Jf  If'aUtr,  in  p.  4f,  46,  of  his  funeral  fcrmon  on  Mmy,  countefs  dowager  of  TCarwci, 
daughter  to  the  earl  of  Ccrir,  relates  a  very  recallable  ftorv,  corcerr.ing  this  marriage,  which  he  had 
from  that  lady's  own  mou:h,  and  i»  a*  follows:  **  Mr.  B<jie,  after  earl  of  Ctrir,  who  was  then  a  »i> 
"  dower,  came  one  morning  to  wait  upon  Sir  GitJ'ij  Frntcn,  at  that  time  a  great  officer  of  Rate  in  the 
"  kingdom  of  Ireland ;  who  being  engaged  in  buiinefs,  and  not  knowing  who  it  was  who  dcSrcd  to 
«'  fpeak  with  him,  a  while  delayed  him  accefs,  which  time  he  fpent  pleafantly  with  bis  young  daughter 
•*  in  her  nurfe's  arms.  But  when  Sir  Grefry  came  and  faw  whom  he  had  made  flay  fomewhat  !ong,  he 
«'  civilly  excufed  it.  But  Mr.  Bejlt  replied,  he  had  been  very  well  entertained,  and  fpent  his  time 
"  much'  to  bis  fatisfa&ion  in  courting  his  daughter,  if  he  might  obtain  the  honour  to  be  accepted  for  his 
"  fon  in-law.  At  which  Sir  Gejry  fmiling,  to  hear  one,  who  had  been  formerly  niajried,  move  for  a 
•«  wife  carried  in  arms,  and  under  two  years  eld,  aSced  him,  if  he  would  ilay  for  her?  To  which  he 
"  frankly  anf«ered  him,  he  would  ;  and  Sir  Gfjfij  as  gcneroully  promifed  him,  he  fliould  then  have  his 
"  full  confent.  And  they  both  kept  their  wordj  honourably  ;  and  by  this  virtuous  lady  he  had  thirteen 
"  children."  Mr.  Evtlj  'n,  in  a  letter  to  Dr.  William  //  <  /««,  dated  at  //'*//**  in  Surrey,  Sept.  10th,  1703, 
BCBtioM  likewifc  this  ftory  in  the  following  terms  ;  "  t);at  Mr.  fiy/c  coming  to  advife  with  Sir  GtcJ/y 
"  Fatten,  now  knighted,  finding  him  cnga«;;d  with  another  client,  and  feeing  a  pretty  child  in  the 
"  auifc'i  arms,  entertained  himfelf  with  them,  till  Sir  Gtojfry  came  to  him,  making  his  excufe  for 
"  caufng  him  to  wait  fo  long.  Mr.  Beylr  pleafantly  told  him,  he  had  been  courting  a  young  lady  for  hi* 
"  wife.  And  fo  it  fortuned,  that  fixtccn  years  after,  Mr.  BtfU  nude  his  addrefTes  in  good  earned,  and 
**  married  the  young  lady."  Both  thefe  accounts  are  attended  with  rrcat  difficulties,  efpecially  that  of 
Dr.  U'alktr  which  is  absolutely  irreconcilable  with  the  carl  of  C erkt\  own  narrative,  from  which  it  ap- 
pears, that  his  firfl  lady  died  on  the  1  ah  of  December  1509,  and  that  he  married  his  fecond,  Sir  Gtsjpry 
f'ntcit'i  daughter,  on  the  rjth  of  July,  16c 3;  frt  that  it  is  impoiliblc,  that  while  he  was  a  ■widotrtr, 
he  fhould  enter  into  any  engagements  for  the  latter,  while  (he  was  it  her  nur/t'i  arm/,  and  -under  tv.t> 
yean  e!J,  fince  there  was  only  an  interval  of  three  ■;  ■eav.  ;:nd  eight  months  between  the  death  of  his  firft 
and  his  marriage  with  the  fecond. 

Vot.  I.  b  I  was 
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I  was  fworn  a  privy  counfellor  of  ftate  of  the  kingdom  of  Ireland  by  the  lord 
Cbicbejler,  then  lord  deputy,  at  Cbicbejier  hout'c,  the  1 5th  of  February,  being  the  day 
that  I  arrived  out  of  England  at  Dublin,  1612. 

1  was  created  lord  Beyle,  baron  of  TeugbalL,  on  Michelmas  day,  the  29th  of  Sept. 
1616. 

I  was  created  lord  vifcouht  of  Dungarvan  and  earl  of  Corke,  the  26th  of  O&ober, 
1620. 

Adam  lord  Left  us  of  Ely,  and  lord  chancellor  of  Ireland,  and  I,  Rkbcrd,  earl  of 
Corke,  were  fworn  lords  jufticcs  for  the  joint  government  of  this  kingdom  of  Ireland, 
the  26th  of  Oftober,  1629,  with  the  entertainment  of  one  hundred  pounds  fterling 
per  month  to  each  of  us. 

I  was  made  lord  high  treafurer  of  Ireland,  and  fworn  the  9th  of  November,  163 1. 

The  fcveral  days  of  the  births  of  all  the  children,  that  God  hath  bleiTcd  mc  withal], 
with  the  places  where  they  were  born,  and  the  names  of  their  godfathers  and 
godmothers. 

I,  My  firft  fon  Roger,  born  at  Tougball  the  ift  of  Auguft  1606.  Sir  Allen  Apflcy, 
Sir  Thomas  Brown  godfathers,  and  lady  Alice  Fenton  godmother.  He  died  at  Deptford 
in  Kent,  the  1  cth  of  October  1615,  and  was  buried  there*. 

^;M.med     2.  My  firft  daughter,  Alice  Beyle  (e),  born  at  Tougball,  the  20th  of  March,  1607  ; 
Sir  Robert  Tytrt  godfather,  lady  Fenton  and  Mrs.  Bernard  godmothers. 

■»".  3.  My  fecond  daughter,  Sarab  Boyle,  born  at  Dublin,  the  29th  of  March,  1609 

Sir  William  Vfber  godfather,  lady  IVincb  and  lady  Ely  godmothers.  She  was  married 
to  Sir  Thomas  Moore  firft,  and  then  to  lord  Robert  Digby,  the  15th  of  December, 
1626. 

f/iMurfrt  4.  My  third  daughter,  Lettice  (/),  born  the  25th  of  April,  1610;  carl  of Tbomond 
c*l£*  godfather,  lady  Cbicbefter  and  lady  Moore  godmothers. 

5.  My  fourth  daughter,  Joan,  born  the  14  th  of  June,  161 1  ;  Sir  William  Fenton 
godfather,  and  —  Brown  and  lady  Fatten  godmothers.  She  was  married  to  the 
earl  of  Kildare,  Aug.  15,  1628,  and  had  two  children,  Richard  and  Elizabeth. 

6.  My  fecond  fon,  Richard,  was  born  at  the  college  of  2'cugball,  the  20th  of 
October,  1612;  earl  of  Tbomond,  Sir  Richard  Aldwortb,  and  Mr.  Tbomas  Hall  of 
London,  godfathers,  and  lady  Ann  Parfons  godmother.  God  grant  he  may  fcrve  and 
fear  him  religioufly,  and  be  a  faithful  fubjeel  and  fcrvant  to  the  king's  majeily  and 
his  heirs,  and  live  many  years  full  of  good  works  and  of  virtuous  children,  end  be 
a  worthy  pillar  and  patriot  in  this  kingdom.    He  being  vifcount  of  Dunganan,  was 

(e)M,rriti knighted  in  my  houfe  in  Tougball  the  13th  of  Aug.  1624,  by  the  lord  Falkland,  lord 
••'^"•»  deputy  general  of  Ireland;  and  my  faid  fon  departed  Dublin,  to  begin  his  travels 
r.',?^.   into  foreign  kingdoms,  the  4th  of  June,  1632,  I  allowing  him  one  thoufand  pounds 


a  year  in  his  travels. 

7.  My  daughter  Catharine  (g),  born  the  22d  of  March,  1614 ;  Sir  Robert  Bolton 
£$tVu  godfather,  lady  Fenton  and  lady  Harris  godmothers. 

4itedS<pt. 

MfJtM&rt    *  He  died  at  S^'i'Ce*rt  in  ,fll,t  ,own'  and  was  i»«e™cd  •»  ,lie  P""*1  chorch,  wer«  a  1 
ktnrloDl  «*fled  to  him  with  the  followin  :  infcripiion  (b) : 
tr.  Wu*,      H.  S.  E.  ROGER  US  BOl'LB,  Rubor Ji  Ctmiii,  Cnrcacitnfit  Ftliui  primcgenilm  ;  »ni  in  Hibtrni  t 
iMi  tt      main,  in  Cantio  /»/*  patrii  nalali  Jtnatvt,  dum  hie  ingtnii  cutlum  taf/JJit,  pur  eximi*  indalit  pr*catitcltm 
'f"""'y>     ing/nii  funtrc  /nit  immature.    Sic  luculmti,  ftj  tcrrcsi  patrimtiii faQut  txb*rti,  tahftm  crtvit  bartttitati/e. 
fTT™**  Deafft  Jmw»  CI06CXV.  XI  Ext,  XWlrii. 
*  "03,  .3  8.  My 


Digitized  by  Google 


The  L IFE  of  the  honourable  Robert  Boyle.  xi 

8.  My  fori  Jeoffry  born  at  Yougball  the  10th  of  April,  1616.    He  died. 

9.  My  daughter  Dorothy ;  born  the  31ft  of  December,  1617.    She  was  married  to 
lord  Loftus. 

10.  Mv  fon  Lewis,  born  the  23d  of  May,  1619,  and  in  the  year  1628  he  was  cre- 
ated baron  of  Bandonbridge,  and  lord  vifcount  Boyle  of  Kenelmeaky. 

11.  Mv  fon  Roger,  born  the  25th  of  April,  i6zi.    He  was  created  lord  Boyle, 
baron  of  Brogbill,  1628. 

12.  My  fon  Francis  (/'),  born  the  25th  of  June,  1623.  mtlA 

13.  My  daughter  Alary  (k),  born  the  nth  of  November,  1624.  ttmm* 

14.  Mv  feventh  fon  Robert,  born  the  25th  of  January,  1626.  foVb^V.irf 

1 5.  My  eighth  and  jaft  daughter  Margaret  (/),  born  in  Channel  Row  in  IVeftminJicr  »w<*. 
the  30th  of  April,  1629.  tt^ffi* 

The  great  God  of  heaven  I  do  humbly  and  heartily  befcech,  to  blefs  all  thefe 
my  children,  whom  he  hath  in  his  mercy  fo  gracioully  bellowed  upon  me,  with  long 
and  religious  lives,  end  that  they  may  be  fruitful  in  virtuous  children  and  good  works, 
and  continue  till  their  lives  end  loyal  and  dutiful  fubjects  to  the  king's  majefty  and 
his  heirs,  and  approve  thcmfelves  good  patriots  and  members  to  his  commonwealth  ; 
which  is  the^prayer  and  charge  of  me  their  father  in  the  67th  year  of  my  age,  1632. 

Mv  dear  wife,  the  crown  of  all  my  happinefs,  and  mother  of  all  my  children, 
Catharine  countefs  of  Corke,  was  translated  at  Dublin  from  this  life  into  a  better  the 
1 6th  of  February  1629-30,  and  was  the  17th  privately  buried  in  the  night  in  the 
upper  end  of  the  choir  of  Sr.  Patrick's  church  in  Dublin,  in  the  grave  or  vault, 
wherein  Dr.  Wejlon,  her  grandfather,  and  good  lord  chancellor  of  Ireland,  and  Sir 
Ctoffry  Fenton,  his  majefty's  principal  fecretary  of  ftate  for  this  realm,  were  entomb'd. 
Her  funerals  were  honourably  folemnized  in  publick  the  nth  of  March  Anno  Domini 
1629.  In  the  perpetual  memory  of  which  my  virtuous  and  religious  dcccafcd  wife, 
and  of  her  predeceflbr  and  pofterity,  I  have  caufed  a  very  fair  tomb  to  be  erected, 
w  ith  a  cave  or  cellar  of  hewed  ftone  underneath  it. 

I  have  purchafed  from  the  dean  and  chapter  of  St.  Patrick's  church  the  inheri- 
tance of  the  upper  part  of  the  chancel,  wherein  the  cave  or  cellar  under  ground  is 
made,  and  wherein  the  tomb  is  built,  to  be  a  burying  place  for  me  and  my  pofterity, 
and  their  children." 

This  noble  earl  continued  in  great  profperity  till  the  breaking  out  of  the  rebellion 
in  Ireland  in  1641  ;  and  the  county  of  Corke  was  the  laft  that  fuffcrcd  under  the  vio- 
lences of  the  Papifh,  being  the  beft  inhabited  with  Englifh  of  any  part  of  that  king- 
dom, by  the  plantations  made  by  his  lordfhip,  and  was  in  a  great  meafure  pre- 
ferved  by  his  gencrofity  and  diligence.    He  was  then  juft  returned  out  of  England, 
and  on  tins  irruption  immcdiatt-ly  railed  two  troops  of  horfe,  which  he  put  under  the 
command  of  his  fons,  the  lord  vifcount  Kinelmeaky  and  the  lord  Brogbill,  maintaining 
them  and  400  foot  for  fome  months  at  his  own  charge  (w);  and  at  the  battle  ot "^c,-*''f 
Lifearro.',  on  the  3d  of  September  1642,  wherein  the  Englifh  obtained  a  compleat 
victory,  had  no  lefs  than  fo.ir  of  his  Ions  engaged,  viz.  his  eldeft  fon  the  lord  vifcount  Vo1 
Dungr.nan,  the  lord  vifcount  Kir.chneaky,  the  lord  Brogbill,  and  Mr.  Francis  Biylt,*' 95' 
afarAarcb  created  lord  vifcount  shannon.    But  in  this  engagement  he  hid  the  misfor- 
tune of  lofing  one  of  his  fons,  the  lord  Kinelmeaky,  governor  of  Bandon,  who  in 
fevcral  encounters  had  defeated  the  rt'iels,  and  with  his  father  and  brothers  prefcrved 
the  county  of  Corke  {n).    At  length  this  great  man,  in  the  midft  of  thefe  confufions,  W*M. 
d-.-partcJ  this  life  at  Yougball,  and  was  interred  there  near  the  date  (if  not  on  the  day) r'  "" 
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43  (0)  unwilling 
conducible  to  tbe  end  fcr 

which  it  was  deftgned ;  wherein  he  prophefted  not  ill{p).  Mr.  Borlafe  tells  us  {q)  that 
his  lordfhip  *«  was  a  perfon,  for  his  abilities  and  knowledge  in  the  affairs  of  the  world, 
( f)  im.  «  eminently  obfcrvablc,  inafmuch,  as  though  he  was  no  peer  of  England,  he  was  ad- 
u  roitted  to  fit  in  the  lords  houle  upon  the  wool-facks,  */  confiliarius.  And  for  all  the 
"  eftate  he  arrived  at,  (which  was  the  grcateft  in  the  memory  of  the  laft  age  ,  none 
"  ever  taxed  him  with  exorbitances,  but  fuch  as  thought  princes  had  too  little,  and 
■r)  ci,  "  religious  men  not  enough."  Another  writer  (r)  likewife  gives  him  this  charider, 
that  he  was  "  one  of  the  moll  extraordinary  pcribns,  either  that  or  any  other  age 
"  hath  produced,  with  refpeft  to  the  great  and  juft  acquiGtions  of  eflate  tiiat  ho 
t»n  *  "  mack>  and  the  publick  works  that  he  began  and  finifhed,  for  the  advancement 
Ltuu.  «*  of  the  Englilh  intereft  and  the  proteftant  religion  in  Ireland  \  as  churches,  alms- 
"  houfes,  frec-fchools,  bridges,  caftles,  and  towns,  viz.  Li/more,  Tallow,  Clogbma* 
**  Blty,  Inijkeeru,  Cafiletown,  and  Bandon,  (which  lad  place  coft  him  14,000 1.)  info- 
"  much  that  when  Cromwell  faw  thefe  prodigious  improvements,  which  he  little  cx~- 
"  pecked  to  find  in  Ireland,  he  declared,  that  if  there  bad  been  an  earl  of  Corke  in 
**  every  province,  it  would  have  been  impoffible  for  tbe  Irijb  to  have  raifed  a  rebellion. 
**  And  whilft  he  was  carrying  on  thefe  folid  works,  he  lived  in  his  family  at  a  jate 
«*  of  plenty,  that  exceeded  thole  w1k>  confumed  great  cftates  in  the  lavifh  ways  of 
"  ill-ordered  excels.  His  motto,  God's  providence  is  my  inheritance,  (hews,  from 
"  whence  he  derived  all  his  Wcfiings ;  the  grcateft  of  which  was  the  numerous  and 
M  noble  pofterky  he  had  to  leave  his  eftate  unto." 

Robert  Bovi.e,  Efq-,  his  feventh  and  youngeft  fon,  and  one  of  the  grcateft  orna- 
ments of  this  noble  family,  as  well  as  the  age  and  country  in  which  he  lived,  has 
left  us  fome  memoirs  of  the  younger  part  of  his  life,  drawn  up  foon  after  his  return 
from  his  travels,  which  the  reader  will  undoubtedly  choofe  to  read  in  his  own  words. 


An   Account  of  P  H  I  L  A  R  E  T  U  S,  [Le. 
Mr.  R.  BOYLE,]  during  his  Minority. 

NOT  ncedlcfsly  to  confound  the  herald  with  the  hiftorian,  and  begin  a  relation 
by  a  pedigree,  I  fliall  content  myfclf  to  inform  you,  that  the  immediate 
parents  of  our  Philaretus  were,  of  the  female  fex,  [Cathetinr,  daughter  of  Sir  Geoffry 
Fenton]  a  woman,  that  wanted  not  beauty,  and  was  rich  in  virtue,  and  on  the  fa- 
ther's fide,  that  Richard  Boyle,  carl  of  Ccrhi,  who,  by  God's  bit  fling  on  his  profpc- 
rous  induftry,  from  very  inconfidcrable  beginnings,  built  i'o  plentiful  and  fo  eminent 
a  fortune,  that  his  profperity  hus  found  many  admirers,  but  few  parallels. 

He  was  born  the  14th  child  of  his  father  (of  which  five  women,  and  four  men> 
do  yet  furvive)  in  the  ycp.r  1626-7,  upon  St.  PauPs  converfion  day,  at  a  country- 
houfc  of  his  father's,  called  Li/more,  then  one  of  the  noblcft  feats  and  grcateft  or- 
naments of  the  province  of  Munfler,  in  which  it  ftood  •,  but  now  fo  ruined  by  the 
lad  fate  of  war,  that  it  ferves  only  for  an  inftance  and  a  le&ure  of  the  inftabihey  01 
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that  happ'mcfs,  that  is  built  upon  the  uncertain  pofiefiion  of  fuch  fleeting  good*,  as 
itfelf  was. 

To  be  futh  parents  fon,  and  not  their  eldeft,  was  a  happinefs,  that  our  Pbilarttus 
would  mention  with  great  expreffions  of  gratitude ;  his  birth  fo  fuiting  his  inclina- 
tions and  defigns,  that,  had  he  been  permitted  an  election,  his  choice  would  fcarcc 
have  altered  God's  aflignment.  For  as  on  the  one  fide,  a  lower  birth  would  have  too 
much  expofed  him  to  the  inconveniencies  of  a  mean  defcent,  which  are  too  notorious 
to  need  Jbecifying ;  fo  on  the  other  fide,  to  a  pcrfon,  whofe  humour  indifpofes  him 
to  the  diitracting  hurry  of  the  world,  the  being  born  heir  to  a  great  family  is  but  a 
glittering  kind  of  flavery,  whilft  obliging  him  to  a  public  entangled  couric  of  life, 
to  fupport  the  credit  of  his  family,  and  tying  him  from  fatisfying  his  deareft  incli- 
nations, it  often  forces  him  to  buUd  the  advantages  of  his  houfe  upon  the  ruins  of 
his  own  contentment. 

A  man  of  mean  extraction  is  feldom  admitted  to  the  privacy  and  fecrets  of  great 
ones  promifcuoufly,  and  fcarcc  dares  pretend  to  it,  for  fear  of  being  cenfured  faucyv 
or  an  intruder  j  and  titular  greatnefs  is  ever  an  impediment  to  the  knowledge  of  many 
retired  truths,  that  cannot  be  attained  without  familiarity  with  meaner  perfons,  and 
fuch  other  condefcenfions,  as  fond  opinion,  in  great  men,  difapproves  and  makes 
difgraceful. 

But  now  our  Philaretus  was  born  in  a  condition,  that  neither  was  high  enough  to> 
prove  a  temptation  to  lazinefs,  nor  low  enough  to  dil'cotirage  him  from  afpiring. 
And  certainly  to  a  perfon,  that  affected  fo  much  an  univcrfal  knowledge,  and  arbi- 
trary viciffitudes  of  quiet  and  employments,  it  could  not  be  unwelcome  to  be  of  a 
quality,  that  was  a  handfome  ftirrup  to  preferment,  without  an  obligation  to  court  it, 
and  which  might  at  once  both  protect  his  higher  pretenfions  from  the  guilt  of  am- 
bition, and  lecure  his  reriredncls  from  contempr. 

When  once  PWdiv.'w  was  able,  without  danger,  to  fupport  the  incommodities  of 
a  remove,  his  fatlier,  who  had  a  perfect  averfion  for  their  fondnefs,  who  ufed  to 
breed  iheir  children  fo  nice  and  tenderly,  that  a  hot  fun,  or  a  good  fhower  of  rain^ 
as  much  endangers  them,  as  if  they  were  made  of  butter,  or  of  fugar,  fends  him  away 
from  home,  and  commits  him  to  die  care  of  a  country  nurfc,  who  by  early  inuring 
him,  by  flow  degrees,  to  a  coarfe  but  cleanly  diet,  and  to  the  ufual  paflions  of  the  airv 
gave  him  fo  vigorous  a  complexion,  that  both  hardfliips  were  made  eafy  to  him  by 
cuftom,  and  the  delights  of  conveniences  and  eafe  were  endeared  to  him  by  their 
rarity. 

Some  few  years  after  this,  two  great  difafters  befel  Philaretus ;  the  one  was  the 
dcccalc  of  his  mother,  whofe  death  would  queflionlcfs  have  execfiivcly  afflicted  him» 
had  but  his  age  permitted  him  to  know  the  value  of  his  lofs  j  for  he  would  .ever 
reckon  it  amonglt  the  chief  misfortunes  of  his  life,  that  he  did  never  know  her 
that  gave  it  him,  her  free  and  noble  fpirit  (which  had  a  handfoi]ie  manfion  to  re  fide 
in)  added  to  her  kiodnefs  and  fwcet  carriage  to  her  own,  making  her  fo  hugely 
regretted  by  her  children,  and  fo  lamented  by  her  hulbatid,  that  not  only  he  annu- 
ally dedicated  the  day  of  her  death  to  !".!:-mn  mourning  for  it,  but  burying  in  her 
grave  all  thoughts  of  after  marriage,  he  rejected  all  motions  of  any  other  match* 
continuing  a  conftant  widower  till  his  death. 

The  fecond  misfortune,  that  befel  PbUerelas,  was  his  acquaintance  with  fome^ 
children  of  his  own  age,  whofe  fluttering  habitude  he  fo  long  counterfeited,  that  at 
till  he  contracted  it  •,  poflibly  a  jiiit  judgment  upon  his  derifion,  and  turning  the- 
effects  of  God's  anger  into  the  fuhject  matter  of  his  lport.    Divers  experiments,  bev 
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licvcd  the  probableft  means  of  cure,  were  tried  with  as  much  fucccfsleiTnefs  as  dili- 
gence •,  fo  contagious  and  catching  arc  men's  faults,  and  fo  dangerous  is  the  familiar 
commerce  of  thole  condcmnable  cuttoms,  that  being  imitated  but  in  jeft,  come  to 
be  learned  and  acquired  in  earnctt. 

But  to  ihow,  that  thefc  afflictions  made  him  not  lefs  the  object  of  heaven's  care, 
he  much  about  this  time  cfcaped  a  danger,  from  which  lie  owed  his  deliverance 
wholly  to  providence,  being  fo  far  from  contributing  to  it  himielf,  that  he  did  his 
endeavour  to  oppolc  it :  for  waiting  on  his  father  up  to  Du'j.'in,  there  to  expert  the 
return  of  his  eldeft  brother  (then  landed  out  of  EngLmJ,  with  his  new  wife,  the  earl 
of  Cumberland'*  heir)  as  they  were  to  pafs  over  a  brook,  at  that  time  fjddenly  by 
immoderate  fhowers  fwelled  to  a  torrent,  he  was  left  alone  in  a  coach,  only  with  a 
foot-boy,  where  a  gentleman  of  his  father's  very  well  horfed  accidentally  efp)  ing  him, 
in  fpite  of  fome  others  and  his  own  unwillingncfs  and  rcfittance,  (they  not  believing 
his  ttay  dangerous)  carried  iiim  in  arms  over  the  rapid  water,  which  proved  fo  much 
beyond  expectation  both  fwift  and  deep,  that  hones  wit!)  their  riders  were  violently 
hurried  down  the  ttrcam,  which  calily  overturned  the  unloaded  coach,  the  horfes 
(after  by  long  ttruggling  they  had  broke  their  harncls)  with  much  ado  laving  them- 
fclvcs  by  fwimming. 

As  foon  as  his  age  made  him  capable  of  admitting  inttiuftion,  his  father  by  a 
Frenchman,  and  by  one  of  his  chaplains,  had  him  taught  both  to  write  a  fair  hand, 
and  to  fpeak  French  and  Latin,  in  which,  efpecially  the  firll,  he  proved  no  ill  profi- 
cient, adding  to  a  rcafonablc  forwardnefs  in  ftudy  a  more  than  ufuaf  inclination  to  it. 

This  ttudioufnefs  obierved  in  Pbiiarttus  endeared  him  very  much  unto  his  father, 
who  ufed  highly  to  commend  him  both  for  it  and  his  veracity,  of  which  latter  he 
would  often  give  him  this  tcftimony,  that  he  never  found  him  in  a  lie  in  all  his  life- 
time. And  indeed  lying  was  a  vice  both  fo  contrary  to  his  nature,  and  fo  inconfiftent 
with  his  principles,  that  as  there  was  fcarce  any  thing  he  more  greedily  defircd  than 
to  know  the  truth,  fo  was  there  fcarce  any  thing  he  more  perfectly  detelted,  than  not 
to  fpeak  it :  which  brings  into  my  mind  a  foolifh  ftory  I  have  heard  him  jeered  with 
by  his  filler  my  lady  Ranelagb,  how  fhe  having  given  ftrid  order  to  have  a  fruh>trce 
prclervcd  for  his  fifter-in-law,  the  lady  Dungarvan,  then  big  with  child,  he  accidentally 
coming  into  the  garden,  and  ignoring  the  prohibition,  did  eat  half  a  feerc  of  them, 
tor  which  being  chidden  by  his  fitter  Ranelagb,  (for  he  was  yet  a  child)  and  being  told 
by  way  of  aggravation,  that  he  had  eaten  half  a  dozen  plums,  Nay  truly,  fitter, 
(anfwers  he  fimply  to  her)  I  have  eaten  half  a  fcore.  So  perfect  an  enemy  was  he  to 
a  lie,  that  he  had  rather  accufe  himfelf  of  another  fault,  than  be  fufpc&ed  to  be 
guilty  of  that.  This  trivial  pafiage  I  have  mentioned  now,  not  that  I  think,  that  in 
itfelf  it  deferves  a  relation,  but  becaufe  air  the  fun  is  feen  belt  at  his  rifing  and  his 
letting,  lb  men's  native  dilpofitions  are  clearlictt  perceived,  whilft  they  are  children, 
and  when  they  arc  dying.  And  certainly  theft  little  fiiddcn  accidents  arc  the  greateft 
difcoverers  of  mens  true  humours  i  for  whiltt  the  inconfidcratcnefs  of  t!ic  thing  affords 
no  temptation  to  diflemble,  and  the  fuddennefs  of  the  time  allows  no  leifure  to  put 
dilguifes  on,  men's  dilpofitions  do  appear  in  their  true  genuine  fhapc,  whereas  molt 
of  thofe  actions,  that  are  done  before  others,  are  fo  much  done  for  others ;  I  mean 
moll  folemn  actions  are  fo  perfonated,  that  we  may  much  more  probably  guefs  from 
thence,  what  men  defirc  to  feem,  than  what  they  are  ;  fiich  public  k  formal  acts  much 
rather  being  adjulled  to  men's  dcfigns,  than  flowing  from  their  inclinations. 

Pbilaretus  had  now  attained,  and  iomcwhat  p.:ic  the  eighth  year  of  his  age,  when 
his  father  (who  iupplied  what  he  wanted  in  tcholarlhip  himielf,  by  being  both  a 
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paffionate  affeftor,  and  eminent  patron  of  it)  ambitious  to  improve  his  early  ftudiouf- 
ncfs,  and  confidering,  that  great  men's  children  breeding  up  at  home  tempts  them  to 
nicety,  to  pride,  and  idlenefs,  and  contributes  much  more  to  give  them  a  good  opi- 
nion of  themfelves,  than  to  make  them  deferve  it,  refolves  to  tend  over  Pbilarettu  in 
the  company  of  Mr.  F.  B.  his  elder  brother,  to  be  bred  up  at  Eton  college  near 
Wtndfor,  whole  provoft  at  that  time  was  Sir  Henry  ffetton,  a'  perfon,  that  was  not 
only  a  fine  gentleman  himlelf,  but  very  well  (killed  in  the  art  of  making  others  fo, 
betwixt  whom  and  the  earl  of  Corke  an  ancient  friendlhip  had  been  conftantly  culti- 
vated by  reciprocal  civilities.  To  him  therefore  the  good  old  earl  recommends  Pbi- 
laretus^ who  having  laid  a  week  at  Yougball  for  a  wind,  when  he  firft  put  to  tea,  was 
by  a  ftorm  beaten  back  again,  not  only  a  tafte,  but  an  omen  of  his  future  fortune. 
But  after  eight  days  further  ftay,  upon  the  fecond  fummons  of  a  promifing  gale,  they 
went  aboard  once  more,  and  (though  the  Irilh  coafts  were  then  fufficicntly  infefted 
with  Turkiih  gallics)  having  by  the  way  touched  at  Ilford-combe,  and  MinebtaA,  at 
laft  they  happily  arrived  at  Briftol. 

Pbilaretus,  in  the  company  of  his  brother,  after  a  fhort  ftay  to  repofe  and  rcfrefh 
themfelves  at  Brijhl,  ftiapcd  his  journey  directly  for  Eton  college,  where  a  gentleman 
of  his  father's,  tent  to  convey  them  thither,  departing,  recommended  him  to  the  el'pe- 
cial  care  of  Sir  Iienrj  H'otton,  and  left  with  him,  partly  to  inftruft,  and  partly  to 
attend  him,  one  K  C.  one  that  wanted  neither  vices,  nor  cunning  to  ditfcmble  them  ; 
for  though  his  primitive  fault  was  only  a  dotage  upon  play,  yet  the  exciflive  love  of 
that  goes  feldom  unattended  with  a  train  of  criminal  retainers  ;  for  fondnefs  of  gam- 
ing is  the  feducingeft  lure  to  ill  company,  and  that  the  fubtlelt  pander  to  the  worft 
excefi'es.  Wherefore  our  Pbilaretus  defervedly  reckoned  it,  both  amongft  the  greateft 
and  the  unlikelieit  deliverance  he  owed  providence,  that  he  was  protected  from  the 
contagion  of  fuch  precedents  •,  for  though  the  man  wanted  not  a  competency  of 
parts,  yet  perverted  abilities  make  men  but  like  thole  wandering  fires,  philofophers 
call  igr.es  f:tui>  whole  light  lerves  not  to  direct,  but  to  feduce  the  credulous  traveller, 
and  allure  him  to  loilowthcm  in  their  deviations.  And  it  is  very  true,  that  during 
the  mino  ity  of  judgment,  imitation  is  the  regent  in  the  foul,  and  thole  that  are  lcatt 
capable  of  reafon,  arc  molt  fwayed  by  example.  A  blind  man  will  fuffcr  hitnfelf  to 
be  led,  though  by  a  dog,  or  a  child. 

Not  lony  our  Pbilaretus  ftaid  at  fchool,  ere  his  maftcr,  Mr.  Harrifcn,  taking  notice 
of  lome  aptnef=,  and  much  willtognefi  in  him  to  learn,  refolved  to  improve  them 
both  by  all  the  gcntlcft  ways  of  encouragement ;  for  he  would  often  difpenfe  from 
his  attendance  at  fchool  at  the  accuftomed  hours,  to  inrtruct  him  privately  and  fami- 
liarly in  his  chamber.  He  would  often  as  it  were  cloy  him  with  fruit  and  fwectmeats, 
and  thofc  little  dainties,  that  age  is  greedy  of,  that  by  preventing  the  want,  he  might 
leflen  both  his  value  and  defirc  of  them.  He  would  fomctimes  give  him  unafked 
play-days,  and  oft  bellow  upon  him  fuch  balls,  and  tops,  and  other  implements  of 
ld'.cncls,  as  he  hail  taken  away  from  others,  that  had  unduly  ufed  them.  He  would 
lometimcs  commend  others  before  him,  to  route  his  emulation,  and  oftentimes  give 
him  commendations  before  other*,  to  engage  his  endeavours  to  defcrvc  them.  Not 
to  be  tedious,  he  was  careful  to  inftruct  hirn  in  fuch  an  affable,  kind,  and  gentle  way, 
that  he  cafily  prevailed  with  him  to  confider  ftudying,  not  fo  much  as  a  duty  of  obe- 
dience to  his  fupcriors,  but  as  the  way  to  purchate  for  himlelf  a  moft  delightl'ome  and 
invaluable  good.  In  effect,  he  foon  created  in  Pbilaretus  fo  ftrong  a  p;.llion  to  ac- 
quire knowledge,  that  what  time  he  could  fpare  from  a  fcholar's  tafk,  which  his  re- 
tentive memory  made  him  not  find  uneafy,  he  would  ufually  employ  lb  greedily  in 
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reading,  that  his  mailer  would  fomctimcs  be  ncccflitated  to  force  him  out  to  play, 
on  which,  and  upon  itudy,  he  looked,  as  if  their  natures  were  inverted.  But  that, 
which  he  related  to  be  the  lirft  occaQon  that  made  him  lo  pallionate  a  friend  to  read- 
ing, was  die  accidental  pcruial  or'  jguintus  Curtius,  which  firlt  made  him  in  love  with 
other  than  pedantick  books,  and  conjured  up  in  him  that  unfatisficd  appetite  or" 
knowledge,  that  is  yet  as  greedy,  as  when  it  firft  was  railed.  In  gratitude  to  thii 
book,  1  have  heard  him  hyperbolically  fay,  that  not  only  he  owed  more  to  ghtiutus 
Curtius,  than  Alexander  did  ;  but  derived  more  advantage  from  the  hiftory  of  that  great 
monarch's  conquefts,  than  ever  he  did  from  the  conquclts  themfelvcs. 

Whilst  our  youth  was  thus  bufied  about  his  lludics,  there  happened  to  him  an 
accident,  that  lilcnce  mult  not  cover :  for  being  one  night  gone  to  bed,  fomewhat 
early,  whillt  his  brother  was  converfing  with  fome  company  by  the  fire- fide,  without 
giving  them  the  lead  warning  or  fummons  to  take  heed,  a  great  part  of  the  wall  of 
their  chamber,  with  the  bed,  chairs,  books,  and  furniture  ot  the  next  chamber  over 
it,  fell  down,  at  unawares,  upon  their  heads.  His  brother  had  his  band  torn  about 
his  neck,  and  his  coat  upon  his  back,  and  his  chair  cruihed  and  broken  under  him  •, 
but  by  a  lulty  youth,  then  accidentally  in  the  room,  was  matched  from  out  the  ruins, 
by  which  Pbilaretus  had,  in  all  probability,  been  immediately  opprelTed,  had  no:  his 
bed  been  curtained  by  a  watchful  providence,  which  kept  all  heavy  things  from  fall- 
ing on  it ;  but  the  dull  the  crumbled  rubbilh  raifed  was  fo  thick,  that  he  might  there 
have  been  (tilled,  had  not  he  remembered  to  wrap  his  head  in  the  lheet,  which  ferved 
him  as  a  ltrainer,  through  which  none  but  the  purer  air  could  find  a  paiTage.  So 
fudden  a  danger,  and  hally  an  cfcape,  Pbilaretus  would  Ibmetimes  mention,  with  cx- 
prclfions  both  of  gratitude  and  wonder.  To  which  he  would  add  the  relation  of 
divers  other  almoit  contemporary  deliverances  :  of  theic,  one  was,  that,  being  fallen 
from  his  horfc,  the  bcalt  ran  over  him,  and  trod  fo  near  his  throat,  as  within  Ids 
than  two  inches  of  it  to  make  a  hole  in  his  band,  which  he  long  after  referved  for 
a  remembrancer.  Another  was,  that  riding  through  a  town,  upon  a  nag  of  his  own, 
whofe  darting  quality  he  never  obferved  before,  his  horfc,  upon  a  fudden  fright,  rofe 
bolt  upright  upon  his  hinder  feet,  and  falling  rudely  backward  with  all  his  weight 
againlt  a  wall,  had  infallibly  crufhed  his  rider  into  pieces,  if,  by  a  Itrange  inftinct,  he 
had  not  call  himfelf  off  at  firll,  and  was  quit  of  it  for  a  flight  bruife.  The  laft  was, 
Pbilaretus  being  newly  recovered  of  a  llux,  the  doctor  had  prescribed  him  a  rcfreih- 
ing  drink :  the  fellow,  that  thould  adminilter  it,  inftcad  of  it,  brings  him  a  very 
ftrong  vomit,  prepared  and  intended  for  another.  Pbilaretus  was  that  morning  vifited 
by  fome  of  his  fchool-fellows,  who  (as  he  was  not  ill  beloved  amonglt  them)  pre- 
fented  him  with  fome  fwcet-meais,  which  having  eaten,  when  afterwards  he  would 
have  eaten  his  breakfaft,  his  ltomach,  whether  out  of  fqueamilhnefs,  or  divination, 
forced  him  to  render  it  again.  To  which  lucky  accident  the  phyfician  afcribed  his 
cfcape  from  the  apothecary's  error ;  for  in  the  abfence  of  thole  that  tended  him,  his 
phyfick  caft  him  into  hideous  torments,  the  true  caufc  of  which  he  never  dreamed  of, 
and  remained  long  unconjectured,  until  the  effects  betrayed  it  •,  for  after  a  long  ftru^- 
gling,  at  laft  the  drink  wrought  with  fuch  violence,  that  they  feared  that  his  life 
would  be  difgorged  together  with  his  potion.  This  accident  made  him  long  after 
apprehend  more  from  the  phyficians,  than  the  dii'eal'c,  and  was  poflibly  tlie  occafion, 
that  made  hirrt  afterwards  fo  inquifitively  apply  himfelf  to  the  ftudy  of  phyfick,  thac 
he  might  have  the  lefs  need  of  them,  that  profefs  it.  But  Pbilaretus  would  not  afcribe 
any  of  thefe  refcues  unto  chance,  but  would  be  itill  induftrio us  to  perceive  the  hand 
of  heaven  in  all  thefe  accidents  >  and  indeed  he  would  profefs,  that  in  the  paffages  of 
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his  life,  he  had  obferved  fo  gracious  and  fo  peculiar  a  conduct  of  providence,  that  he 
Ihould  be  equally  blind  and  ungrateful,  fliould  he  not  both  difcern  and  acknow- 
ledge it. 

Pbilaretus  having  now  for  fomc  two  years  been  a  conftant  refidcnt  at  Eton 
(if  you  except  a  few  vifits,  which,  during  the  long  vacations,  he  made  his  fifter  my 
lady  Coring  at  Lewis  in  SuJJex)  when  about  Eajler  he  was  fent  for  up  to  London  to  fee 
his  elded  brother  the  lord  Dungarvan%  where  being  vifited  with  a  tertian  ague,  after 
the  queen's  and  others  doctors  remedies  had  been  fuccefslefsly  aflayed,  at  lad  he  re- 
turned again  to  Eton  to  derive  that  health  from  a  good  air  and  diet,  which  phyfic  could 
not  give  him.  Here  to  divert  his  melancholy,  they  made  him  read  the  Hate  adven- 
tures of  Amadis  de  Gaule,  and  other  fabulous  and  wandering  dories,  which  much  more 
prejudiced  him,  by  unfettling  his  thoughts,  than  they  could  have  advantaged  him, 
had  they  affected  his  recovery ;  for  meeting  in  him  with  a  reftlefs  fancy,  then  made 
more  fufceptible  of  any  impreflions  by  an  unemployed  penlivenefs,  they  accudomed 
his  thoughts  to  fuch  a  habitude  of  roving,  that  he  has  Icarce  ever  been  their  quiet 
madcr  fince,  but  they  would  take  all  occafions  to  deal  away,  and  go  a- gadding  to 
objects  then  unfeafonable  and  impertinent-,  fo  great  an  unhappinefs  it  is  tor  pertons, 
that  arc  born  with  fuch  bufy  thoughts,  not  to  have  congruent  objects  propofed  to 
them  at  firft.  It  is  true,  that  long  time  after  Pbilaretus  did  in  a  confideraDle  meafure 
fix  his  volatile  fancy,  and  reclaim  his  thoughts,  by  the  ufe  of  all  thofe  expedients  he 
thought  likelied  to  fetter,  or  at  lead  to  curb  the  roving  wildnefs  of  his  wandering 
thoughts.  Amongd  all  which  the  mod  effectual  way  he  found  to  be  the  extraction 
of  the  fquarc  and  cube  roots,  and  efpecially  thofe  more  laborious  operations  of  algebra, 
which  both  accuftom  and  neceflitate  the  mind  to  attention,  by  fo  entirely  exacting 
the  whole  man,  that  the  (mailed  diftraction,  or  hecdlefihefs,  condrains  us  to  renew 
our  trouble,  and  rebegin  the  operation.  Six  weeks  had  Pbilaretus  been  troubled  with 
his  ague,  when  he  was  freed  from  it  by  an  accident,  which  is  no  (lender  indance  of 
the  force  of  imagination  i  for  the  phyfician  having  fent  him  a  purge,  to  give  (as  he 
faid)  the  fatal  blow  to  the  difeafe,  our  Pbilaretus  had  fo  perfect  an  averfion  to  all 
phyfic,  and  had  newly  aflayed  it  fo  unfuccefsfully,  that  his  complaints  induced  the 
maid  fervants  of  the  houfe  he  lodged  in  (partly  out  of  complaifancc  to  him,  and 
partly  out  of  a  belief  that  phyfic  did  but  exalperate  his  difeafe)  unknown  to  him, 
to  pour  out  the  potion,  and  fill  the  vial  with  fyrup  of  dewed  prunes,  a  liquor  fo 
refembling  it,  that  Pbilaretus  (fee  the  force  of  fancy  ! )  fwallowed  it  with  the  fame  re- 
lu&ancy,  and  found  the  taile  as  loathfome  as  if  it  had  been  the  purge ;  but  being 
after  acquainted  with  the  coufenage,  whether  it  was  that  his  ficknels  (as  having 
already  reached  its  period)  would  have  expired  of  itfclf,  or  that  his  mirth  difpatched 
it,  I  pretend  not  to  determine ;  but  certain  it  is,  that  from  that  hour  to  this,  allies 
and  he  have  dill  been  perfect  fl rangers,  and  he  had  much  ado  to  refrain  from 
laughter,  when  going  to  thank  and  reward  the  doctor  for  his  recovery,  he  found  it 
wholly  afcribed  to  the  efficacy  of  the  potion  he  had  never  fwallowed,  but  in  ima- 
gination. 

He  had  now  ferved  well  near  half  an  apprenticefhip  at  fchool,  when  there  arrived 
intelligence  of  his  father's  being  landed  in  England,  and  gone  to  Stalbridge,  a  place 
in  Dorfetjbire  then  newly  purciiafed  by  him.  Thither  Pbilaretus  accompanies  his 
fitter  the  countefs  of  Kildare  to  wait  upon  him.  The  good  old  earl  welcomed  him 
very  kindly,  for  whether  it  were  to  the  cudom  of  old  people  (as  Jacob  doted  mofl.  on 
benjamin  and  Jefepb)  to  give  their  elded  children  the  larged  proportions  of  their 
fortunes,  but  the  youngeft  the  greatcft  ihare  of  their  affections  ;  to  a  likenefs  obferved 
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in  Pbilaretus,  both  to  his  father's  body  and  his  mind  ;  or,  as  it  fcems  molt  likely,  to 
his  never  having  lived  with  his  father  to  an  age  that  might  much  tempt  him  to  run 
in  debt,  and  take  fuch  other  courfes  to  provoke  his  diflike,  as  in  his  elder  children 
he  fevercly  dilrelilhed  to  which  if  thefe  caules  the  effect  is  to  be  afcribed,  it  is  not 
my  cafk  to  refolve,  but  certain  it  is,  that  from  Pbilaretus's  birth,  until  his  father's 
death,  he  ever  continued  very  much  his  favourite.  But  after  fome  weeks  enjoyment 
of  the  fummer  diverfions  at  Stall/ridge,  when  his  father  removed  to  London,  he  left 
him  by  the  way  at  Eton  coDege,  from  whence  at  his  return  in  the  weft,  fome  few 
months  after,  he  took  him  abfolutely  away,  after  Pbilaretus  had  fpent  in  that  fchool 
(then  very  much  thronged  with  young  nobility)  not  much  beneath  four  years,  in  the 
laft  of  which  he  forgot  much  of  that  Latin  he  had  got,  for  he  was  fo  addicted  to  more 
folid  parts  of  knowledge,  that  he  hated  the  ftudy  of  bare  words  naturally,  as  fome- 
thing  that  reliftied  too  much  of  pedantry  to  contort  with  his  dil'pofition  and  defigns ; 
fo  that  by  the  change  of  his  old  courteous  fchoolmafter  for  a  new  rigid  fellow,  lofing 
thole  encouragements  that  had  formerly  fubdued  his  averfion  to  verbal  ftudies,  he 
quickly  quitted  his  Terence  and  his  grammar,  to  read  in  hiftory  their  gallant  acts, 
tnat  were  the  glory  of  their  own,  and  the  wonder  of  our  times.  And  indeed  it  is  a 
much  nobler  ambition  to  learn  to  do  things,  that  may  defcrve  a  room  in  hiftory,  than 
only  to  learn,  how  congruoufly  to  write  fuch  actions  in  the  gown-men's  language. 

As  foon  as  Pbilaretus  was  arrived  at  Stalbridge,  his  father  affigned  the  care  of 
teaching  him  to  one  Mr.  IV.  Doucb,  then  parfon  or  that  place,  and  one  of  his  chap- 
lains ;  and,  to  avoid  the  temptations  to  idlcnefs,  that  home  might  afford,  made  him 
both  lodge  and  diet  where  he  was  taught,  though  it  were  not  diftant  from  his  father's 
houfe  above  twice  a  mulkct-fhot.  This  old  divine  inftructing  our  youth  both  with 
care  and  civility,  foon  brought  him  to  renew  his  firft  acquaintance  with  the  Roman 
tongue,  and  to  improve  it  fo  far,  that  in  that  language  he  could  readily  enough  ex- 
press himfclf  in  profe,  and  began  to  be  no  dull  proficient  in  the  poetic  ftrain ;  which 
latter  he  was  naturally  addicted  to,  relenting  a  great  deal  of  delight  in  the  conven- 
tion of  the  Mules,  which  neverthelefs  he  ever  fince  that  time  forbore  to  cultivate  ; 
not  out  of  any  diflike  or  undervaluing  of  poetry,  but  becaufe  in  his  travels  having 
by  difcoritinuance  forgot  much  of  the  Latin  tongue,  he  afterwards  never  could  find 
time  to  redeem  his  lofles  by  a  ferious  ftudy  of  the  ancient  poets.  And  then  for 
Fnglifh  verfes,  he  laid,  they  could  not  be  certain  of  a  lading  applaufe,  the  changes 
of  our  language  being  fo  great  and  fudden,  that  the  rareft  poems  within  few  years 
will  pafs  for  obfolete ;  and  therefore  he  ufed  to  liken  the  writers  in  Englifh  verfe  to 
ladies,  that  have  their  pictures  drawn  with  the  clothes  now  worn,  which,  though  at 
prclent  never  fo  rich,  and  never  fo  much  in  fafhion,  within  a  few  years  hence  will 
make  them  look  like  anticks.  Yet  did  he  at  idle  hours  write  fome  few  verfes,  both  in 
French  and  Latin,  and  many  copies  of  amorous,  merry,  and  devout  ones  in  Englifh  i 
moft  of  which,  uncommunicatcd,  the  day  he  came  of  age,  he  facrificcd  to  Vulcan, 
with  a  dcfign  to  make  the  reft  periftt  by  the  fame  fate,  when  they  came  within  his 
power,  though  amongft  them  were  many  ferious  copies,  and  one  long  one,  amongft 
the  reft,  againft  wit  profanely  or  wantonly  employed  •,  thofc  two  vices  being  ever 
perfectly  dt -teftcd  by  him  in  others,  and  religfoufly  declined  in  all  his  writings. 

About  this  timcalfo  Pbilaretus  began  to  be  taught  fome  fkill  in  the  mufic,  both  of 
the  voice,  and  hand  ;  but  the  difcouragement  of  a  bad  voice  quickly  pcrfuaded  him 
to  dtfift.  It  was  now  the  fpring  of  the  year,  when  news  was  brought  to  Stalbridtt 
t  f  the  approach  of  his  filter,  the  lady  Coring,  and  in  her  company  two  of  his  bro- 
thers, the  lords  of  KtKtlmeaky  and  of  Brogbtll,  then  newly  returned  from  their  three 
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years  travels.  In  their  company  arrived  one  Mr.  Marcomhs,  a  French  gentleman, 
who  had  been  their  governor,  and  behaved  himfelf  fo  handfomely  in  that  relation, 
that  the  old  earl  removed  Pbilaretus  (his  brother  lying  lick,  at  a  doctor's  houfe)  to  his 
own  houfe  again,  and  intruded  his  whole  education  with  this  gentleman.  He  was  a 
man,  whofe  garb,  his  mien,  and  outfide,  had  very  much  of  his  nation,  having  been 
divers  years  a  traveller  and  a  foldier  -,  he  was  well  fafhioned,  and  very  well  knew 
what  belonged  to  a  gentleman.  His  natural  were  much  better  than  his  acquired  parts, 
though  divers  of  the  latter  he  poflefled,  though  not  in  an  eminent,  yet  in  a  very  com- 
petent degree.  Scholarlhip  he  wanted  not,  having  in  his  greener  years  been  a  pro- 
feficd  ftudent  in  divinity  ;  but  he  was  much  lefs  read  in  books  than  men,  and  hated 
pedantry  as  much  as  any  of  the  feven  deadly  fins.  Thrifty  he  was  extremely,  and 
very  fltilful  in  the  (lights  of  thrift;  but  lefs  out  of  avarice,  than  a  juft  ambition,  and 
not  fo  much  out  of  love  to  money,  as  a  defire  to  live  handfomely  at  hit.  His 
practical  fentiments  in  divinity  were  mod  of  them  very  found  ;  and  if  he  were  given 
to  any  vice  himfelf,  he  was  careful  by  (harply  condemning  k,  to  render  it  uninfec- 
tious,  being  induftrious,  whatfoever  he  were  himfelf,  to  make  his  charges  virtuous. 
Before  company  he  was  always  very  civil  to  his  pupils,  apt  to  eclipfe  their  failings, 
and  fet  off  their  good  qualities  to  the  beft  advantages  but  in  his  private  converfation 
he  was  cynically  difpofed,  and  a  very  nice  critic  both  of  words  and  men ;  which 
humour  he  ufed  to  exercife  fo  freely  with  Pbilaretus,  that  at  lad  he  forced  him  to  a 
very  cautious  and  confidcratc  way  of  exprefling  himfelf,  which  after  turned  to  his  no 
fmall  advantage.  The  worft  quality  he  had  was  his  choier,  to  exceffes  of  which  he 
was  exedfively  prone ;  and  that  being  the  only  paflion,  to  which  Pbilaretus  was  much 
obfcrved  to  be  inclined,  his  defire  to  fhun  claming  with  his  governor,  and  his  ac- 
cuftomednefs  to  bear  the  fudden  fallies  of  his  impetuous  humour,  taught  our  youth 
fo  to  fubdue  that  paflion  in  himfelf,  that  he  was  foon  able  to  govern  it  habitually  and 
with  eale  ;  the  continuance  of  which  conquefl  he  much  acknowledged  to  that  paf- 
fagc  of  St.  James,  For  the  wratb  of  man  worketb  not  the  rigbteoufnefs  of  God.  James 
i.  ao.  And  he  was  ever  a  drift  obfervcr  of  that  precept  of  the  apoltle,  Let  not  the 
fun  go  down  upon  your  wratb  \  for  continued  anger  turns  eafily  to  malice  •,  which  made 
him,  upon  occafion  of  thisfentence  of  St.  Paul,  to  fay,  that  anger  was  like  the  Jewifh 
manna,  which  might  be  wholefome  for  a  day  or  two,  but  If  it  were  kept  long,  it 
would  breed  worms,  and  corrupt.  With  this  new  governor  our  Pbilaretus  fpent  the 
greateft  part  of  the  fummer,  partly  in  reading  and  interpreting  the  Unherfal  Hiftory, 
written  in  Latin,  and  partly  in  familiar  kind  of  converfation  in  French,  which  Pbi- 
laretus found  equally  diverting  and  inftructive,  which  was  as  well  confonant  to  the 
humour  of  his  tutor  as  his  own. 

About  this  time  his  elded  brother,  the  lord  of  Dungarvan,  having  at  his  own 
charges  raifed  a  gallant  troop  of  horfe  for  the  king's  fcrvice  in  the  Scotch  expedition, 
his  father  fent  two  other  of  his  fons,  Kinelmeakj  and  brogbill,  to  accompany  him  in 
that  fervice,  and  defigned  Pbilaretus  for  the  fame  employment ;  but  the  ficknefs  of 
his  next  elder  brother,  Mr.  F.  whom  he  was  to  go  along  with  in  that  voyage,  de- 
feated all  our  young  man's  greedy  hopes.  During  his  day  at  Stalbridge  all  that 
fummer,  his  father,  to  oblige  him  to  be  temperate,  by  freely  giving  him  the  oppor- 
tunity  to  be  otherwife,  truded  him  with  the  keys  of  all  his  gardens  and  orchards. 
And  indeed  Pbilaretus  was  little  given  to  greedinefs,  cither  in  fruits  or  fwectmeats  •,  in 
the  latter  he  was  almod  abdemious,  and  in  tlie  former  he  was  very  moderate ;  f  > 
valuing  fuch  niceties  and  dainties,  that  though  he  enjoyed  them  with  delight,  he  could 
want  them  without  the  lead  regret.    During  this  plcafing  feafon,  when  the  intermii- 
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Con  of  his  ftudies  allowed  Pbilaretus  leifure  for  recreations,  he  would  very  often  fteal 
away  from  all  company,  and  fpend  four  or  five  hours  alone  in  the  fields,  and  think 
at  random,  making  his  delighted  imagination  the  bufy  fcene,  where  fome  romance 
or  other  was  daily  acted  \  which,  though  imputed  to  his  melancholy,  was  in  effect 
but  an  ufual  ex  cur  lion  of  his  yet  untamed  habitude  of  roving,  a  cuftom  (as  his  own 
experience  often  and  fadly  taught  him)  much  more  eafily  contracted,  than  deftroyed. 

Towards  the  end  of  this  fummcr,  the  kingdom  having  now  obtained  a  feeming 
fcttlement  by  the  king's  pacification  with  the  Scots,  there  arrived  at  Stalbridge  Sir 
Thomas  Stafford,  gentleman  ufher  to  the  queen,  with  his  lady,  to  vifn  their  old  friend, 
the  carl  of  Cork,  with  whom,  ere  they  departed,  diey  concluded  a  match  betwixt  his 
fourth  Ion,  Mr.  F.  B.  and  E.  K.  [Killigrew]  daughter  to  my  lady  S.  by  Sir  —  K.  and 
then  a  maid  of  honour,  both  young  and  handfome.  To  make  his  addrefTcs  to  this 
lady,  Mr.  F.  was  fent  (and  Pbilaretus  in  his  company)  before  up  to  London,  whither 
within  few  weeks  they  were  followed  by  the  earl  and  his  family,  of  which  a  great 
part  lived  at  (the  lady  Stafford's  houfe)  the  Savoy  \  the  reft  (for  his  family  was  much 
encrcafed  by  the  acceflion  of  his  daughters,  the  countefs  of  Barrimore  and  the  lady 
Ranelagb,  with  their  lords  and  children)  were  lodged  in  the  adjacent  houfes,  but  took 
their  meals  in  the  Savoy,  where  the  old  carl  kept  fo  plentiful  a  houfe,  that  in 
months  his  accompts  for  bare  heufe-keeping  exceeded  pounds. 

Not  long  after  his  arrival,  Pbilaretus^  brother  having  been  fuccefsful  in  his  ad- 
drefl'es  to  his  miftrels,  was,  in  the  prefencc  of  the  king  and  queen,  publickly  married 
at  court,  with  all  that  folemnity  that  ufually  attends  matches  with  maids  of  honour. 
But  to  render  this  joy  as  fhort  as  it  was  great,  Pbilaretus  and  his  brother  were  within 
four  days  after  commanded  away  for  France,  and  after  having  killed  their  majefty's 
hands,  they  took  a  differing  farewel  of  all  their  friends ;  the  oridegroom  extremely 
afflicted  to  be  fo  foon  deprived  of  a  joy,  which  he  had  tailed  but  juft  enough  of  to 
encreafe  his  regrets,  by  the  knowledge  of  what  he  was  forced  from  but  Pbilaretus 
as  much  finished  to  fee  himfclf  in  a  condition  to  concent  a  curiofity,  to  which  his  in- 
clinations did  paflionately  addict  him.  With  thefe  differing  refentments  of  their  fa- 
ther's commands,  accompanied  by  their  governor,  two  French  fcrvants,  and  a  lacquey 
of  the  fame  country,  upon  the  end  of  Oclober,  1638,  they  took  pofl  for  Rye  in 
Suffex,  where  the  next  *day  hiring  a  fhip,  though  the  fea  were  not  very  fmooth,  a 
profperous  puff  of  wind  did  fafely  by  the  next  morning  blow  them  into  Frantt. 

After  a  fhort  refrefhment  at  Dieppe,  they  travelled  through  Normandy  to  the  chief 
city  of  it,  Rouen  \  but  by  the  way  received  advertifement  of  a  robbery  f "refhly  com- 
mitted in  a  wood,  they  muft  traverfe  by  night ;  but  judging  the  fear  of  being  appre- 
hended would  derer  the  robbers  from  a  fudden  return  to  the  fame  place,  after  lb  recent 
a  crime,  the  company  quietly  continued  on  their  journey  to  Rouen,  and  arrived  fafely 
at  it  where,  amongft  other  Angularities,  Pbilaretus  took  much  notice  of  a  great 
floating  bridge,  which  rifing  and  falling  as  the  tide-water  does,  he  ufed  to  refemble 
to  the  vain  amorifts  of  outward  greatnefs,  whofc  fpirits  rcfent  all  the  floods  and  ebbs 
of  that  fortune  it  is  built  on.  From  Reuin  they  palfed  to  Paris,  and  having  fpenc 
fomc  time  in  vifiting  that  vaft  chaos  of  a  city,  they  fhaped  their  courfe  for  Lyons, 
where,  after  nine  days  unintermittcd  travel,  they  arrived,  having  by  the  way  (befides 
divers  confulerable  pLces)  paiTcd  by  the  town  of  Moulins  (here  famed  enough  for 
the  fine  tweezes  it  iupplics  us  with)  a  part  of  the  French  Arcadia,  the  pleafant  Pays 
de  Fcreft,  where  the  marquis  tTUrfe  was  plcafcd  to  lay  the  fcenc  of  the  adventures 
and  amours  of  that  slflrea,  with  whom  fo  many  gallants  are  ftill  in  love,  fo  long  after 
boih  his  and  her  deceafe  :  being  alio  by  the  way  ufcfully  diverted  by  the  company  of 
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two  Polonian  princes,  who  had  as  well  a  right  unto  that  title  by  their  virtue  and  their- 
education,  as  their  birth. 

After  fome  ft  ay  at  Lyons  (a  town  of  great  refort,  and  no  Icis  trading,  but  fitter  for 
the  refidence  of  merchants  than  of  gentlemen)  they  traverfed  thofe  lofty  mountains* 
that  formerly  belonging  to  the  duke  of  Savoy,  were  now  by  ftipulation  (in  exchange 
of  the  marquifate  of  Saluzzo )  devolved  to  the  French  king ;  and  having  by  the  way 
beheld  that  famous  place,  where  the  fwifteft  and  one  of  the  nobleft  rivers  of  Europe, 
the  Rbofne,  is  fo  ftreightened  betwixt  two  neighbour  rocks,  that  it  is  no  fuch  large 
ftridc.  to  ftand  on  both  his  banks,  the  third  day  after  their  departure  from  Lyons,  they 
arrived  fafely  at  Geneva,  a  little  commonwealth,  which  their  early  embracing  and 
conftant  profeffion  of  the  reformed  religion,  together  with  that  peculiar  care  of  pro- 
vidence, in  fo  long  and  fo  unlikely  a  prefervation,  has  rendered  very  much  the  theme, 
not  only  of  difcourfe,  but  fome  degree  of  wonder. 

Pbilarttus's  infractions  commanding  him  a  long  ftay  in  this  place,  his  governor 
(having  both  a  wife  and  children  in  the  town)  provided  him  lodgings  and  entertain- 
ment in  his  own  houfe,  and  at  fet  hours  taught  him  both  rhetoric  and  logic,  whofc 
elements  (not  the  expositions)  Pbilaretus  wrote  out  with  his  own  hand  ;  though  after- 
wards he  efteemed  both  thofe  arts,  as  they  are  vulgarly  handled,  not  only  unfeafon- 
ably  taught,  but  obnoxious  to  thofe  inconveniences,  and  guilty  of  thofe  defects,  he 
docs  fully  particularize  in  his  EJfays.    After  thefe  (lighter  ftudies,  he  fell  to  learn  the 
mathematics,  and  in  a  few  months  grew  very  well  acquainted  with  the  mod  ufeful 
part  of  arithmetic,  geometry,  with  its  fubordinates,  the  doctrine  of  the  fphcre,  that 
of  the  globe,  and  fortification  j  in  all  which  being  inftructed  by  a  perfon  that  had  a. 
greater  regard  for  his  fcholar's  proficiency,  than  the  Rains  he  might  derive  from  the 
common  tedious  and  dilatory  way  of  teaching,  he  quickly  grew  fo  enamoured  of  thofe 
delightful  ftudies,  that  they  very  often  proved  both  his  bufinefs  and  his  diverGon  ioi 
his  travels,  and  he  afterwards  improved  his  opportunities  to  the  attainmenfof  a  more 
than  ordinary  Ikill  in  divers  of  them.    He  alio  frequently  converfed  with  a  volumi- 
nous, but  excellent  French  book,  called,  Le  Monde,  which  fojudicioufly  informs  its. 
readers,  both  of  the  paft  and  prefent  condition  of  all  thofe  ftates  that  now  poflefs . 
our  globe,  and  by  a  Selectable  and  inftructive  variety  not  only  fatisBes  men's  curio- 
fity,  but  fo  copioufly  fupplies  them  with  matter,  both  of  curious  and  ferious  dif- 
courfe, that  he  ulld  to  lay  of  that  book,  that  it  was  worth  its  title,  which  means,. 
The  World. 

But  to  employ  his  body,  as  well  as  his  mind,  became  Pbilaretus's  age  was  yet  un- 
ripe for  fo  rude  and  violent  an  exercifc  as  the  great  horfc,  he  fpent  fome  months  in 
fencing,,  and  ten  or  twelve  in  learning  to  dance,  die  former  of  which  exercifes  he  ever 
as  much  affected,  as  he  contemned  the  latter.  His  recreations,  during  his  ftay.  at* 
Geneva,  were  fbmetimes  mall,  tennis  (a  fport  he  ever  paflionately  loved)  and,  above 
all,  the  reading  of  romances,  whofe  perufal  did  not  only,  extremely  divert  him,  but 
(affifted  by  a  total  difcontinuance  of  the  Englifh  tongue)  in  a  ftiort  time  taught  him 
a  Ikill  in  French  fomcwhat  unufual  to  ft  rangers.  In  effect,  before  he  quitted  France, 
he  attained  a  rcadinefs  in  the  language  of  that  country,  which  enabled  him,  when  he 
made  concealment  his  defign,  to  pals  for  a  native  of  it,  both  amongft  them  that  were 
fo,  and  amongft  foreigners  alfo ;  and  in  all  his  writings,  whilft  he  was  abroad,  he  ftill 
made  ufc  of  the  French  tongue,  not  out  of  any  intention  to  improve  his  knowledge 
in  it,  but  becaufe  it  was  that  he  could  cxprefs  himfclf  beft  in. . 

But  during  Pbilarelus's  refidence  at  Geneva,  there  happened  to  him  an  accident, , 
which  he  always  ufed  to  mention  as  the  confidcrablcft  of  his  whole  life.    To  frame  a 
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Yight  apprehcnfion  of  this,  you  muft  underftand,  that  though  his  inclinations  were 
ever  virtuous,  and  his  life  free  from  fcandal  and  inoffcnfive,  yet  had  the  piety  lie  was 
mailer  of  already  fo  diverted  him  from  afpiring  unto  more,  diat  Chrift,  who  long  had 
tain  a  deep  in  his  conscience  (as  he  once  did  in  the  (hip)  muft  now,  as  then,  be  waked 
by  a  ftorm.  For  at  a  rime,  which  (being  the  very  heat  of  fummer)  promifcd  nothing 
lcfs,  about  the  dead  of  night,  that  adds  moft  terror  to  fuch  accidents,  Pbilaretus  was 
Suddenly  waked  in  a  fright  with  fuch  loud  claps  of  thunder  (which  arc  oftentimes  very 
terrible  in  thofe  hot  climes  and  feafons)  that  he  thought  the  earth  would  owe  an  ague 
to  the  air,  and  every  clap  was  both  preceded  and  attended  with  flames  of  lightning 
fo  frequent  and  fo  dazzling,  that  Pbilaretus  began  to  imagine  them  the  fallies  of  that 
fire  that  muft  confume  the  world.  The  long  continuance  of  that  difmal  tempeft, 
where  the  winds  were  fo  loud,  as  almoft  drowned  the  noife  of  the  very  thunder,  and 
the  mowers  fo  hideous,  as  almoft  quenched  the  lightning,  ere  it  could  reach  his  eyes, 
confirmed  Pbilaretus  in  his  apprchcnfions  of  the  day  of  judgment's  being  at  hand. 
Whereupon  the  confideration  of  his  unpreparednefs  to  welcome  it,  and  the  hideouf- 
nefs  of  being  furprifed  by  it  in  an  unfit  condition,  made  him  rci'olve  and  vow,  that  if 
his  fears  were  that  night  difappointcd,  all  his  further  additions  to  his  life  lhould  be 
more  rcligioufly  and  watchfully  employed.  The  morning  came,  and  a  fcrener  cloud- 
lefs  fky  returned,  when  he  ratified  his  determination  fo  folcmnly,  that  from  that  day 
he  dated  his  convcrfion,  renewing,  now  he  was  paft  danger,  the  vow  he  had  made, 
whilft  he  believed  himfelf  to  be  in  it  •,  that  though  his  fear  was  (and  he  bluftied  it  was 
fo)  the  occafion  of  his  rcfolution  of  amendment,  yet  at  leaft  he  might  not  owe  his 
more  deliberate  confecration  of  himfelf  to  piety  to  any  lefs  noble  motive,  than  that  of 
its  own  excellence. 

Thus  had  this  happy  ftorm  an  operation  upon  Pbilaretus,  refembling  that  it  had 
upon  the  ground  •,  for  the  thunder  did  but  terrify,  and  blafted  not ;  but  with  it  fell 
fuch  kind  and  genial  fliowers,  as  watered  his  parched  and  almoft  withered  graces,  and 
reviving  their  grcennefs,  foon  rendered  them  both  flourilhing  and  fruitful.  And 
though  his  boiling  youth  did  often  very  earneftly  folicit  to  be  employed  in  thofe,  cul- 
pable delights,  that  are  ufeful  in,  and  feem  fo  proper  for  that  fcafon,  and  have  re- 
pentance adjourned  till  old  age  •,  yet  did  its  importunities  meet  ever  with  denials, 
Pbilaretus  ever  eftecming,  that  piety  was  to  be  embraced,  not  fo  much  to  gain  heaven, 
as  to  fcrvc  God  with.  And  I  remember,  that  being  once  in  company  with  a  crew 
of  mad  young  fellows,  when  one  of  them  was  faying  to  him,  what  a  fine  thing  it 
were,  if  men  could  fin  fecurely  all  their  life-time,  by  being  fure  of  leifure  to  repent 
upon  their  death-beds  •,  Pbilaretus  prefently  replied,  that  truly  for  his  part  he  (hould 
not  like  finning,  though  on  thofe  terms,  and  would  not  all  that  while  deprive  himfelf 
cf  the  tatisfaction  of  icrving  God,  to  enjoy  fo  many  years  fruition  of  the  world.  In 
tfFect.  it  h  ftran;>e,  that  men  lhould  take  it  for  an  inducement  to  an  action,  that  they 
are  confident  that  they  fhall  repent  of  it.  But  Pbilaretus  himfelf  having  fufficiently 
tlifcourfed  that  point  of  eaily  piety,  in  the  fixth  treatife  of  his  Cbriftian  Gentleman,  I 
f  all  at  prcfent  only  add  to  the  arguments  you  may  find,  there  alledged,  that  he 
v.fed  to  fay,  that  it  was  a  kind  of  meannefs  in  devotion,  to  confider  the  very  joys  of 
the  other  life  more  as  a  condition,  than  a  recompense.  But  (as  when  in  fummer  we 
take  up  our  grafs-hrrics  into  the  Ihble,  and  give  them  ftore  of  oats,  it  is  a  fign  that 
we  mean  to  travel  them)  our  P.  foon  after  he  had  received  this  new  ftrength,  found 
*  new  weight  t:>  fuppOTt ;  for  fpending  fome  of  the  fpring  in  a  vifit  to  Cbambery,  the 
chief  town  of  Savoy  -,  Aix  famed  for  its  baths  j  Grenoble,  the  head  town  of  Daupbin 
and  rclidence  of  a  parii-mcnt,  his  curiofity  at  laft  led  him  to  thole  wild  mountains, 
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where  the  firft  and  chiefeft  of  the  Carthufian  abbies  does  (land  feated  ♦  where  the 
devil  taking  advantage  of  that  deep  raving  melancholy,  fo  fad  a  place,  his  humour, 
and  the  ftrange  ftories  and  pictures  he  found  there  of  Bruno,  the  father  of  that  order, 
fuggefted  fuch  ftrange  and  hideous  thoughts,  and  fuch  diftracting  doubts  of  fome  of 
the  fundamentals  of  Chriltianity,  that,  though  his  looks  did  little  betray  his  thoughts, 
nothing  but  the  forbiddennefs  of  felf-difpatch  hindered  his  acting  it.  But  after  a 
tedious  languifiSmcnt  of  many  months  in  this  tedious  perplexity,  at  laft  it  plcafed 
God,  one  day  he  had  received  the  facrament,  to  reftore  unto  him  the  withdrawn  fenfe 
of  his  favour.  But  though  fince  then  Pbilaretus  ever  looked  upon  thefe  impious  fug- 
geftions,  rather  as  temptations  to  be  fuppreffed,  than  doubts  to  be  rcl'olvcd  •,  yet 
never  after  did  thele  fleeting  clouds  ceafe  now  and  then  to  darken  the  cleareft  ferenity 
of  his  quiet,  which  made  him  often  fay,  that  injections  of  this  nature  were  fuch  a 
difeafe  to  his  faith,  as  the  tooth-ach  is  to  the  body ;  for  though  it  be  not  mortal,  it 
is  very  troublefome.  And  however,  as  all  things  work  together  to  them  that  love 
God,  Pbilaretus  derived  from  this  anxiety  the  advantage  of  groundednefs  in  his  reli- 

S'on :  for  the  perplexity  his  doubts  created  obliged  him,  to  remove  them,  to  be 
rioufly  inquifuive  of  the  truth  of  the  very  fundamentals  of  Chriltianity,  and  to  hear 
what  both  Turks,  and  Jews,  and  the  chief  lefts  of  Chriltians  could  alledge  for  their 
feveral  opinions  that  fo,  though  he  believed  more  than  he  could  comprehend,  he 
might  not  believe  more  than  he  could  prove,  and  not  owe  the  ftedfaftnefs  of  his  faith- 
to  lo  poor  a  caufe,  as  the  ignorance  of  what  might  be  objected  againft  it.  He  faid 
(fpeaking  of  thofc  perfons,  that  want  not  means  to  enquire,  and  abilities  to  judge) 
that  it  was  not  a  greater  happinefs  to  inherit  a  good  religion,  than  it  was-  a  fault  to 
have  it  only  by  inheritance,  and  think  it  the  belt,  becaulc  it  is  generally  embraced,, 
rather  than  embrace  it,  becaufe  we  know  it  to  be  the  beft.  That  though  wc  cannot 
always  give  a  reafon  for  what  we  believe,  we  mould  be  ever  able  to  give  a  reafon  why 
wc  believe  it.  That  it  is  the  greateft  of  follies  to  neglect  any  diligence,  that  may 
prevent  the  being  miftaken,  where  it  is  the  greateft  of  miferies  to  be  deceived.  That 
how  dear  lbevcr  things  taken  upon  the  fcore  are  fold,  there  is  nothing  worfe  taken  up 
upon  truftthan  religion,  in  which  he  defcrves  not  to  meet  with  the  true  one,  . that  cares 
not  to  examine  whether  or  no  it  be  fo. 

And  now  Pbilaretus  having  fyent  one  and  twenty  months  in  Geneva,  about  the- 
middle  of  September  1641  departed  towards  Italy,  and  having  traverfed  Swizerland,, 
and  by  the  way  feen  Laufannc  (an  academy  feated  upon  the  great  Genevan  lake) 
Zurich,  and  Soleurret_  %hc  Iteads  of  Cantons  wearing  the  fame  name,  and  wandered! 
fcven  or  eight  days  amongft  thofe  hideous  mountains,  where  the  Rbofne  takes  it 
fource,  and  he  faw  the  Rhine  but  a  brook ;  he  at  lengch  arrived  at  the  Valtollina,  a 
fpacious  valley  walled  round  with  the  fteep  Alpes,  but  fo  delicious,  and  (efpecially 
in  that  feafon)  fo  crowned  with  all  that  Ceres  and  Bacchus  are  able  to  prefenri  that  it 
defcrved  to  be  the  motive,  but  not  the  ftage  of  thofc  late  wars  it  has  occafioned  be- 
twixt the  rival  crowns  of  France  and  Spain.    There  -Pbilaretus  had  the  curiofity  to  > 
vifit  the  place  on  which  flood  Piv.r,  a  pleafant  little  town,  once  efteemed  for  its  de- 
licioufnets,  but  now  much  more  and  more  mcritedly  famous  for  its  ruin,  which  hap- 
pened fome  two  dozen  of  years  fince,  by  the  fudden  and  unexpected  fall  of  a  neigh- 
bouring hill  upon  it,  which  ftruck  the  whole  town  fo  deep  into  the  ground,  that  no  ■ 
after-fcarch  by  digging  has  ever  prevailed  to  reach  it.    Having  vifited  the  Angularities 
of  this  earthly  paradife,  Pbilaretus  and  his  company  began  to  climb  that  mountain 
of  the  Alpts,  which  denominated  from  a  town,  that  is  feated  upon  its  foot,  is  ufually 
called,  La  montagna  di  Morbegne.    The  hill  was  eight  miles  in  afcent,  and  double 

that. 


Digitized  by  Google 


xxiv  The  LIFE  of  the  honourable  Robert  Boyle, 

that  number  downwards.  It  was  then  free  from  fnow ;  but  all  the  neighbouring 
hills,  where  ftore  of  cryftal  is  digged,  like  perpetual  penitents,  do  all  the  year  wear 
white.  Upon  the  top  of  this  hifi7  which  is  entirely  uninhabited,  Pbilaretus  had  the 
pleafure  to  fee  the  clouds,  which  they  palled  through  in  their  defcent,  beneath  them 
darkening  the  middle  of  the  mountain,  while  on  the  top  they  had  a  clear  ferenity.  But 
notwithftanding  the  fairnefs  of  the  day,  they  fpent  it  all  in  traverfing  this  hill,  at  the 
height  of  which  they  left  the  Crifons  territory,  and  at  the  bottom  entered  a  village 
belonging  to  that  or  the  Venetians ;  but  having  pafled  through  fuch  a  purgatory  as 
the  Alpes  to  their  Italian  paradifc,  I  cannot  but  iuppofe  them  fomewhat  weary,  and  fo 
my  pen  obliged  to  let  them  and  itfelf  take  fome  fliort  reft. 

Pbilaretus  being  thus  entered  into  the  vaft  and  delicious  plains  of  Lombard);  tra- 
veled the  greatcft  part  of  that  rich  province,  and  having  ftayed  the  ftomach  of  his 
curiofity  with  the  oofervables  of  Bergamo,  Brefcia,  Verona,  Vincenza,  and  Padua  (a 
famous  univerfiry,  but  more  peculiarly  devoted  to  AZfculapius  than  Minerva's  arts) 
he  gave  it  a  full  meal  at  Venice^  where  the  great  concourfe  of  foreign  nations  nume- 
roufly  reforting  thither  for  trade  or  nobler  buflnefs,  prefents  the  fenfes  with  a  no  lefs 
pleafing  than  conftant  variety.  From  Venice  returning  through  Padua,  and  pafllng 
through  Bologna  and  Ferrara  (towns,  whofe  names  allow  me  to  lpare  their  characters) 
heat  laft  arrived  at  Florence,  with  a  determination  (having  difpofed  of  the  horfes  he 
rode  on  from  Geneva  thither)  to  pafs  the  winter  there.  Florence  is  a  city,  to  which 
nature  has  not  grudged  a  pleafing  fltuation,  and  in  which  architecture  has  been  no 
niggard  either  of  colt  or  (kill,  but  has  lb  induftrioufly  and  fumptuoofly  improved 
the  advantages  liberally  conferred  by  nature,  that  both  the  feat  and  buildings  of  the 
town  abundantly  jultify  the  title  the  Italians  have  given  it  of  Fair.  Here  Pbilaretus 
fpent  much  of  his  time  in  learning  of  his  governor  (who  fpake  it  perfectly)  the  Italian 
tongue,  in  which  he  quickly  attained  a  native  accent,  and  knowledge  enough  to 
undcrftand  both  books  and  men  >,  but  to  fpeak  and  cxprefs  himfclf  readily  in  that 
language  was  a  (kill  he  ever  too  little  afpired  to  acquire.  The  reft  of  his  fpare  hours 
he  fpent  in  reading  the  modern  hiftory  in  Italian,  and  the  new  paradoxes  of  the  great 
liar-gazer  Galileo,  whofc  ingenious  books,  perhaps  becr.ufe  they  could  not  be  fo  other- 
wife,  were  confuted  by  a  decree  from  Rme\  his  highiefs  the  Pope,  it  feems,  pre- 
fuming,  and  that  juftly,  that  the  infallibility  of  his  chair  extended  equally  to  deter- 
mine points  in  philofophy  as  in  religion,  and  loth  to  have  the  (lability  of  that  earth 
queftioned,  in  which  he  had  eftablifhed  his  kingdom.  WhiJft  Pbilaretus  lived  at 
Florence,  this  famous  Galileo  died  *  within  a  league  of  it,  his  memory  being  honoured 
with  a  celebrating  epitaph,  and  a  fair  tomb  erected  for  him  at  the  public  charges  ; 
but  before  his  death  being  long  grown  blind,  to  certain  friers  (a  tribe,  whom  for  their 
vices  and  impofturcs  he  long  had  hated)  that  reproached  him  with  his  blindnefs,  as  a 
juft  punifhment  of  heaven,  incenfed  for  being  fo  narrowly  pried  into  by  him,  he 
'anfwertd,  that  he  had  the  fatisfaclion  of  not  being  blind,  till  he  had  feen  in  heaven 
what  never  mortal  eyes  beheld  before.  Btt  to  return  to  Pbilaretus,  the  company  of 
certain  Jcwifh  rabbin1!,  who  lodged  under  the  fame  roof" with  him,  gave  him  the 
opportunity  of  acquainting  himfclf  with  divers  of  their  arguments  and  tenets,  and 
a  rile  of  further  diiquifuions  in  that  point.  When  carnaval  was  come  (the  feafon, 
when  madnefs  is  fo  general,  in  Italy,  that  lunacy  does  for  that  time  lofe  its  name)  he 
had  the  pleafure  to  fee  the  tilts  maintained  by  the  Great  Duke's  brothers,  and  to  be 

•  He  died  January  the  Sih,  1641-;,  N.  S.    See  Ltatral  DUime'j,  Vol.  V.  p.  373.  in  the  article 
of  GmiU: 
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prefent  at  the  gentlemen's  balls.  Nor  did  he  fometimes  fcruple,  in  his  governor's 
company,  to  vifit  the  famoufeft  Bordellos,  whither  reforting  out  of  bare  curiofity,  he 
retained  there  an  unblemifhed  chaftity,  and  ftill  returned  thence  as  honeft  as  he  went 
thither,  profeffing,  that  he  never  found  any  fuch  fermons  againft  them,  as  they  were 
againft  themfelves  the  impudent  nakednefs  of  vice  clothing  it  with  a  deformity 
defcription  cannot  reach,  and  the  worft  of  epithets  cannot  but  flatter.  But  though 
Pbilaretus  were  no  fuel  for  forbidden  flames,  he  proved  the  object  of  unnatural 
ones  i  for  being  at  that  time  in  the  flower  of  youth,  and  the  cares  of  the  world  hav- 
ing not  yet  faded  a  complexion  naturally  frefh  enough,  as  he  was  once  unaccompanied 
diverting  himfelf  abroad,  he  was  lomewhat  rudely  prefied  by  the  prepofterous  court- 
fhip  of  two  friers,  whofe  luft  makes  no  diftinction  of  fexes,  but  that  which  its  pre- 
ference of  their  own  creates,  and  not  without  difficulty  and  danger  forced  a  fcape 
from  thofe  gowned  Sodomites,  whofe  goatifh  heats  ferved  not  a  little  to  arm  Pbilaretus 
againft  fuch  people's  fpecious  hypocrify,  and  heightened  and  fortified  in  him  an 
averienefs  for  opinions,  which  now  the  religieux  difcreditas  well  as  the  religion. 

Pbilaretus  having  thus  fpent  the  winter  in  Florence,  towards  the  end  of  March 
began  his  journey  to  Rome ;  and  having  parted  thorough  and  feen  the  Angularities  of 
Sterna,  Montefiafcone,  and  fome  other  remarkable  places  in  his  pafiage,  at  the  end  of 
five  days  he  fafely  arrived  at  that  imperious  theme  of  fame,  which  deftinated  to  fome 
kind  or  other  of  univerfal  monarchy,  is  now  no  lefs  confiderable  by  its  prefent  fuper- 
ftition,  than  formerly  by  its  victorious  arms  •,  the  modern  Popes  bringing  it  as  high 
a  veneration  as  the  ancient  Carfars,  and  the  Barbcrine  bees  flying  as  far  as  did  the 
Roman  eagles.  The  more  conveniently  to  fee  the  numerous  rarities  of  this  univerfal 
city,  Pbilaretus,  to  decline  the  diffracting  intrufions  and  importunities  of  Englifh 
Jeluits,  parted  for  a  Frenchman,  which  neither  his  habit  nor  language  much  contra- 
dicted. Under  this  notion  he  delightfully  payed  his  vifits  to  what  in  Rome  and  the 
adjacent  villages  moft  deferved  them,  and  amongft  other  curiofitics  and  antiquities 
had  the  fortune  to  fee  the  Pope  at  chapel,  with  the  Cardinals,  who  feverally  appear- 
ing mighty  princes,  in  that  aflembly  looked  like  a  company  of  common  friers.  Here 
Pbilaretus  could  not  chufe  but  fmile  to  fee  a  young  churchman,  after  the  fcrvice 
ended,  upon  his  knees  carefully  with  his  feet  fweep  into  his  handkerchief  the  duft  his 
holinefs's  gouty  feet  had  by  treading  on  it  confecrated,  as  if  it  had  been  fome  miraculous 
relic.  Nor  was  Pbilaretus  negligent  to  procure  the  Latin  and  Tufcan  poems  of  this 
Pope,  whofe  name  Urbanus  his  actions  did  not  belie,  he  having  more  of  the  gentleman 
in  him,  than  his  pontifical  habit  would  feem  to  let  him  wear.  A  poet  he  was  and 
a  •  *  •  •  • 

•  •  •  He  never  found  the  Pope  lefs  valued  than  in  Rome,  nor  his  religion  ficrcclier 
difputed  sgainfl  than  in  Italy,  and  fometimes  added,  that  he  ceafed  to  wonder,  that 
the  Pope  fhould  forbid  the  fight  of  Rome  to  proteftants,  fince  nothing  could  more 
confirm  them  in  their  religion. 

Pbilaretus  having  in  a  fhort  time  furveyed  the  principnl  rarities  of  this  proud  mif- 
trefs  of  the  world,  was  unwillingly  driven  thence  by  his  brother's  difability  to  fup- 
porr  the  encreafing  heats,  which  there  prove  often  infupportablc  to  ftrangers,  the 
neighbouring  country  being  very  feorched,  and  Barren,  and  uninhabited.  Where- 
fore he  took  his  way  back  towards  Florence,  by  that  delicious  valley  that  ennobles 
Perugia,  and  paffing  by  Pijtoia  came  to  Florence,  where,  after  a  fhort  repofe,  they 
defcended  the  river  Arno  into  Pi/a,  and  from  thence  to  Livorno,  where  in  a  Felucca, 
with  a  good  wind,  they  ventured,  for  expedition  fake,  fome  fifteen  or  fixtccn  miles 
into  the  fea,  and  coafting  along  the  country,  ftill  near  the  fhore  for  fear  of  fudden 
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ftorms,  they  each  night  lay  in  fomc  town,  drawing  their  boat  ashore  (which  was  not 
uneafy  in  regard  of  the  jnconficjerable  tides  of  u>e  Mediterranean  there)  and  fain, 
though  not  without  danger,  reached  proud  Genoa.    *  1  9  f  * 

»••*«  Xhe  next  day  P^/Ajr;/«j  profecuted  his  journey,  and  patting  by  Monaco 
(a  very  ftrong  place,  then  newly  betrayed  by  the  prince  to  the  Frcocb)  and  by  Mea- 
tone,  a  little  principality  belonging  to  the  fame  prince,  and  (topping  a  while  at  Nizza* 
a  place  extremely  and  meritorioully  famous  for  that  ftreogth,  which  nature  and  arc 
have  emuloufly  given  it,  by  night  they  landed  at  Jut;  be,  one  of  the  towns  of  France, 
that  molt  approaches  Italy. 

The  morning,  that  fuccceded  Pbilaretuf'%  arrival  at  Antibe,  he  left  it  to  crofs  die 
country  to  Marfeillts,  but  he  was  wclcomqd  into  France,  by  an  accident,  which  was 
very  hazardous,  and  might  have  proved  tragical.  During  the  whole  time  of  his  being 
a  traveller,  or  rcGdent  in  Italy,  Pbilaretus  had  rcligioufly  adhered  to  his    9  9  9  9 

*  •  *  *  English  gentlemen  thinking  it  as  rpuch  better  as  fafer  to,  take  off  their 
hats,  than  to  venture  their  heads,  complimented  with  the  crucifix  j  but  Pbilaretus, 
widiout  the  leaft  aft:  of  fuperftition,  though  not  without  ill  words,  and  worfc  menaces, 
ventured  and  paft  boldly  thorough  them  all,  as  ever  relblvipg,  that  the  foul  fhould 
not  more  tranfeend  the  body  in  its  own  value,  than  in  his  efteem.  This  danger  thus 
happily  efcaped,  Pbilaretus  continues  his  way  to  Marftflles,  where  the  third  day  he 
arrived,  with  intent  there  to  expect  bills  of  exchange  pronoiled  to  be  then  fcnr  thither, 
to  enable  him  to  profecutc  his  future  travels,  His  detention  here  was  fborteoed  by 
hisvifusof  lb  excellent  a  harbour  for  gallics  and  fmall  veflels.  9  *  «  Town  every 
night  like  it  allured  with  lock  and  key.  I  kre  Pbilaretus  had  the  pleasure  to  fee  the 
French  king's  fleet  of  gallics  put  to  fca,  and  about  two  thoufand  poor  Oaves  tug  at 
the  oar  to  row  them. 

Here  unfortunately  Mr.  Boyle's  manufcript  memoirs  break  off  abruptly,  which  I 
(hall  endeavour  to  continue  from  fuch  lights  as  his  other  papers  afford  me. 

Djurjnc  his  travels,  he  purfued  his  ftudies  with  great  vigour-,  and  his  brother 
Francis,  afterwards  lord  Sbannon,  uled  to  fay,  that  even  then  he  would  never  lofe  any 
vacant  time  -,  for  if  they  were  upon  the  road,  and  walking  down  a  bill,  or  in  a  rough 
way,  he  would  read  all  the  way  ,  and  when  they  came  at  night  to  their  inn,  he  would 
ftill  be  lludying  till  (upper,  and  frequently  propoie  fuch  difficulties,  as  he  met  with 
(,)  Dr.  in  his  reading,  to  bis  governor  (s). 

Dtl"eVt'     *N  *ta!y  nc  reac'  ovcr  t^c  *'vcs  ot  tnc  anc»cnt  philofophers  with  the  utmoft  atten- 
Sr.Mc   tion.    The  fed, .  which  then  ftruck  him  mod,  was  that  of  the  Stoics  -,  and  he  tried 
twi'wv/  n's  proficiency  in  their  phdofophy,  by  enduring  a  long  fit  of  the  tooth-ach  with  great 
•7."«-  1*  unconcernedncl's  (t).    At  Marfeilles,  he  and  his  brother  Sbannon  were  obliged  to  wait 
i'o.'ie^.  for  bills  of  exchange,  in  order  to  profecutc  their  journey ;  but,  inltead  of  that  fupply,. 
(>  ')  M-.    they  received  from  their  father,  in  May  1642,  a  fad  relation  of  the  general  rebellion 
mo*ndum"i  m  Ireland,  with  this  account,  that  it  was  with  great  difficulty  he  had  procured  for 
•f  h;»  own  them  two  hundred  and  fifty  pounds,  to  fupply  their  cxpences  in  their  return  home. 
1"'"/ Mm"  l^ut         money  being  intruded  with  one  Perkins,  a  citizen  of  London,  who  was 
»vif  to  ki-  cileemed  a  man  of  confiderable  fubftance,  to  be  fent  them  in  bills  of  exchange,  he 
proved  unfaithful,  fo  that  they  never  received  the  leaft  part  of  it.    Being  thus  left 
deftitute  in  a  flrange  country,  feven  or  eight  hundred  miles  from  home,  they  were  by 
means  of  Mr.  Marcombes  their  governor  brought  to  Geneva,  till  fupplies  could  be 
received  10  enable  them  to  return  ;  where,  by  reafon  of  the  dreadful  confufion  of 
affairs  in  Ireland  and  England,  they  fruitlefsly  waited  for  about  two  years  ;  during  all 
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which  rime  having  no  money,  either  to  difcharge  Mr.  Marcombes,  or  to  return  home- 
wards, they  were  obliged  to  live  at  a  great  expence,  and  to  run  in  debt  to  him  on  that 
account.  "  At  length,  adds  Mr.  Boyle  (u),  though  I  could  not  receive  any  fiipply  at 
**  all  from  my  friends,  yet  being  unable  to  fubfift  any  longer,  I  was  forced  to  remove 
"  thence  •,  and  having  upon  his  [Mr.  Marcmnbes's]  credit  made  Ibift  to  take  up  ibme 
"  flight  jewels  at  a  reasonable  rate,  we  made  fale  of  them  from  place  to  place,  and 
11  by  their  help,  at  laft,  by  God's  affiftance,  we  got  fafe  into  England  towards  the 
"  middle  of  the  year  1644,  where  we  found  things  in  fuch  confuflon,  that  although 
M  the  manor  o'f  Stalbridge  were,  by  my  father's  deccafe,  deicended  unto  me,  yet  it 
"  was  near  four  months  before  I  could  get  thither." 

Upon  his  return  to  England,  which  was  unexpected  to  all  his  relations,  he  went 
immediately  to  his  beloved  fitter  Catharine,  vifcountefs  Ranelagb,  a  lady  remarkable 
for  her  uncommon  genius  and  knowledge,  in  whofe  houfe  he  lodged  four  months  and 
an  half.  It  was  by  accident,  that  he  found  her  out,  but  fuch  an  accident,  as  he  fre- 
quently afterwards,  with  great  thankfulnefs  to  the  providence  of  God,  ufed  to  afcribe 
a  good  part  of  his  future  happinefs  to.  For  had  he  not  been  fo  detained,  he  had 
gone  into  the  army,  where  though  there  were,  befides  "  the  excellent  king  himfelf, 
**  divers  eminent  divines,  and  many  worthy  perfons  of  fcveral  ranks  ;  yet  the  gene- 
"  rality  of  thofe  he  would  have  been  obliged  to  converfe  with,  were  very  debauched, 
«  and  apt,  as  well  as  inclinable,  to  make  others  fo  (x)  •,"  whereas  by  ftaying  in 
hsndon  in  a  family  that  was  ftriftly  religious,  his  early  years  were  feafoned  with  fuch 
principles  of  piety  and  virtue,  as  never  forfook  him  during  the  reft  of  his  life.  He 
reaped  alfo  a  collateral  advantage  by  it,  which  was,  that  a  fifter-in  law  of  lady  Ra- 
nelagb, who  was  with  them  in  the  houfe,  and  was  wife  of  one  of  the  principal  mem- 
bers of  the  then  houfe  of  commons,  brought  him  into  the  acquaintance  and  friend- 
Ibip  of  fome  grt*at  men  of  that  party,  which  was  then  growing,  and  foon  after 
victorious  •,  by  whofe  means  he  got  early  protection  for  his  Engliftt  and  Irifh  eftates  (y). 
However  it  is  probable  from  a  letter  of  his  to  his  brother  lord  Erogbill,  dated  from 
London,  Auguft  25th  1645,  which  begins  thus,  "  The  neceflitics  of  my  affairs 
*»  c.illing  me  away  (according  to  the  leave  the  parliament  has  given  mej  into  France" 
that  he  went  abroad  again,  poflibry  to  fettle  his  accounts  with  Mr.  Marcombes,  who, 
as  is  already  obfcrved,  had  advanced  money,  and  engaged  his  credit  for  him.  But 
he  did  not  continue  long  out  of  England ;  for  he  was  at  Cambridge  for  a  fhort  time  in 
December  following;  In  March  1645-6,  he  retired  to  his  manor  at  Stalbridge  ;  where 
He refided  for  the  moft  part  till  May  1650;  and  upon  his  arrival  there  wrote  the 
following  letter  to  his  fitter,  the  lady  Ranelagb,  which  will  ftiew  his  talent  in  the 
epiftolary  ftyle,  even  at  that  early  age. 


XX.  11 


(.)  Uu 
ta  to  rbc 
«tw«»d  of 
hit  miner 

in  Dirftt. 
/liit. 


(x)  P«p«u 
of  Mr. 
Bcyltl  life, 
aelivticd  by 
him  to 
bitho? 


(J)  IbW. 


«  SISTER, 

IF  the  bufy  idlenefs  of  receiving  fenfelefs  vifits  (whofe  continuance,  if  otherwifc 
unavoidable,  were  capable,  in  my  opinion,  to  juftify  the  retircdnefs  of  an 
hermit)  had  not  fo  totally  taken  up  my  leifure,  you  ftiould  not  fo  long  have  had  a 
reprieve  from  the  importunity  of  my  letters.  But  now  at  laft,  to  make  you  amends 
for  my  fault  (if  at  leaft  the  amends  itfclf  be  not  a  fault)  I  will  prcfent  you  with  a 
piece  of  a  real  romance  in  the  ftory  of  my  peregrination  hither.  The  morning  I 
had  the  unhappinefs  to  take  my  leave  of  you  and  my  lady  Molkin,  I  bid  farewel 
to  the  city,  and  began  my  journey  upon  a  courfcr.  Him  I  rid  to  dinner  to  Egbam ; 
and  at  the  end  of  the  town,  there  it  was  my  good  fortune  (as  we  are  pleaied  to 
mifcall  it)  to  overtake  an  exprefs  fent  from  the  parliament  to  the  general,  making 

d  2  "  ceremonies 
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"  ceremonies  with  his  horfc,  whether  of  them  two  mould  lead  the  way.  I  quickly 
44  put  an  end  to  their  difference,  by  making  Roger  take  the  honour  upon  him  ;  and 
"  we  had  not  rid  far,  before  we  met  with  fome  carriers,  that  had  lately  left  Andover, 
u  who  aflured  us,  that  the  way  was  very  fecurc  though  prefently  after  we  came  to 
44  difcovcr,  that  thofe  youngtters  would  not  have  been  very  forry,  that  we  had  been 
"  fnapped  by  fome  of  their  party,  and  been  made  to  take  Oxford  in  our  way  to  Stal- 
*'  bridge  j  for  we  were  no  fooner  come  to  Bagjbot,  but  we  met  a  carrier  coming  the 
44  way  wc  were  going,  who  a  fibred  us,  that  the  cavaliers  had  eafed  them  at  Bajing- 
"  Jloke  of  all  their  fuperfluous  moveables,  and  were  advanced  as  f  .ir  as  Hartley  row, 
"  the  very  village  that  I  had  defigned  for  that  night's  lodging.  So  believing,  that 
**  our  quarters  would  be  already  taken  up,  we  called  a  council  of  war  to  advn'c  and 
M  refolve  what  to  do.  It  was  Roger's  opinion,  to  Hay  where  wc  were,  till  the  paffage 
"  were  made  fecurc  (ftrangc,  that  fo  well-armed  an  head  Ihould  be  fearful !)  but  the 
"  meffenger  eafdy  perfuaded  us  to  go  to  Farnbam  (though  both  that  and  all  the 
44  country  in  the  way  were  fmartly  alarmed)  alluring  Roger,  that  in  cale  of  danger  he 
44  could  firike  into  a  way,  out  of  the  way,  to  bring  us  to  the  place  we  went  to.  As 
44  we  went  along,  wc  met  divers  little  parties,  with  whom  we  exchanged  fears,  and 
M  found,  that  the  malignant  humours,  that  were  then  abroad,  had  frighted  the 
"  country  into  a  fhaking  ague,  till  wc  came  to  Farnbam,  which  we  found  empty  and 
*'  unguarded,  all  the  townfmen  being  gone  out  to  oppofe  the  king's  party,  and  chu- 
44  fine  rather  to  have  their  houfes  empty,  than  replenilned  with  fuch  guefts,  as  other- 
"  wife  they  were  neceffarily  to  expect.  There  invited  by  the  coolnefs  of  the  evening, 
44  and  the  frclhncfs  of  the  garden  I  was  walking  in,  I  almoft  loft  myfclf  in  meditat- 
"  ing,  how  foolifhly  rafli  were  our  controlments  of,  and  repinings  at  the  wife  con- 
"  trivances  of  that  all-fwaying  providence,  whofe  proceedings  ihould  be  as  far  above 
*'  our  cenfures,  as  they  are  above  our  reach.  How  apt  arc  we,  upon  the  leaft  thwart* 
44  ing  of  our  dcGgns,  to  murmur  againft  providence,  and  in  a  pettilh  humour  throw 
"  the  helve  after  the  hatchet,  ie  mancbe  apres  la  eoignee,  and  give  ourfelvcs  for  gone, 
"  when,  had  we  had  our  will  in  the  means,  we  Ihould  have  been  fruftrate  in  our  ex- 
44  pectation  of  the  end  !  Whereas  that  fuperlativc  wifdom,  that  wc  grumble  at  for 
"  thwarting  us  in  the  means,  by  eroding  us  in  the  way,  brings  us  the  fooner  to  our 
"  journey's  end.  With  divers  contemplations  upon  this  1'ubjecl,  I  went  to  fupper,  and 
'*  thence  to  bed,  not  without  fome  little  fear  of  having  our  quarters  beaten  up  by 
**  the  cavaliers  that  night ;  when  lo !  to  fecond  my  apprehenfions,  about  the  dead  of 
"  my  flecp,  and  that  night,  I  heard  a  thundering  at  the  door,  as  if  they  meant  to 
"  fright  it  out  of  the  hinges,  and  us  out  of  our  wits.  I  prefently  leaped  out  of  my 
*'  bed,  in  my  ftockings  and  clothes  (my  ufual  night-pofturc,  when  I  travel) ;  and 
M  while  Roger  was  lighting  a  candle,  got  my  bilboa  and  other  inftruments  from  under 
44  my  pillow  :  whereupon  Roger  opening  the  door,  faw  it  befet  with  mufketcers,  who 
M  no  looner  faw  us,  but  faid  aloud,  that  we  were  not  the  men  they  looked  for  •,  and 
44  being  intrcated  to  come  into  the  chamber,  refufed  it,  and  he,  that  brought  them 
M  thither,  excufed  their  troubling  us,  with  as  tranfeendent  compliments  as  the  brown 
44  bill  could  afford.  I  wondered  at  their  courtefy,  till  I  knew,  that  it  was  the  town- 
"  conftable,  that,  making  a  fearch  for  fome  fufpicious  perfons,  and  coming  by  my 
**  chamber,  that  wanted  a  lock,  cither  had  a  mind  to  make  us  take  notice  of  fo  con- 
•«  fider.ible  an  officer,  or  no  mind  that  wc  Ihould  flecp,  whilft  our  betters  watched 
"  and  for  his  not  coming  in,  fome  accents  of  fear,  that  fell  from  him,  made  me 
44  fufpect  I  was  obliged  fur  that  to  myfelf :  and  I  remember,  that  juft  at  the  opening 
"  of  the  door,  he  peeping  in,  efpicd  me  drawing  a  piftol  out  of  one  of  my  holders, 

«  which, 
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■  which,  I  believe,  made  him  fo  niggardly  of  his  company.    Well,  away  went  my 
"  gentleman  in  prolecution  or*  his  fearch,  and  I  even  took  my  bows  and  arrows,  and 
"  went  to  llcep.    The  next  day  we  dined  at  fVincbefter,  and  ever  and  anon,  by  the 
u  trembling  paffengers  we  met,  were  as  nicely  catechized  concerning  our  ways,  as  if 
"  we  were  to  be  elected  in  the  number  of  the  new  lay  elders.    From  thence  we 
"  reached  Salijhury  that  night,  though  before  we  came  thither,  we  were  fain  to  paft 
**  in  the  dark  through  a  wood,  where  we  had  warning  given  us,  that  about  an  hun- 
44  dred  woodmen  (we  have  got  wild  Englifh  too  now)  lay  leiger,  where  thefe  night- 
"  birds  ufed  to  exercifc  their  charity  in  eafing  weary  travellers  of  fuch  burthenidme 
"  things  as  money  and  portmanteaus.    There  was  nothing  in  all  my  journey  vext  me 
44  fo  much  as  the  gravity  of  my  itecd ;  for  though  he  were  none  of  the  frceft  of  his 
44  legs,  yet  he  kept  my  body  in  arelllefs  agitation,  which  was  none  of  the  plcafantefc 
**  in  the  world  neither    and  if  now  and  then  I  did  folicit  his  fides,  to  perfuade  him  to 
44  gallop  (a  dialed,  that  his  feet  were  utterly  unacquainted  with)  it  mould  be  fliort 
"  itfelf,  and  both  uflicrcd  in  and  epilogized  with  fo  long  and  fo  jolting  a  trot,  that 
44  the  trouble  of  it  was  far  greater  than  the  cafe.    At  Saliflwy  I  overtook  my  trunks 
44  1  had  fent  thither  before ;  and  the  next  morning  took  them  along  with  me  over  the 
44  plain  j  where  when  we  had  gone  about  half  the  way,  we  were  fuddcnly  environed 
«  with  a  party  of  horfe  (beyond  whom  we  might  difcovcr  a  body  of  foot)  who  came 
"  powdering  fo  furioufly  upon  us,  that  they  fcarce  gave  us  leifure  to  draw  •,  but  com- 
««  ing  nearer,-  and  knowing  the  date's  meflenger  (as  he  called  himfclf)  they  durft  not 
M  meddle,  neither  with  us,  nor  with  my  trunks,  which  they  eyed  though  very  loving- 
44  ly ;  and  had  not  we  been  there,  would,  I  believe,  have  opened  to  fearch  for 
44  malignant  letters,  fuch  as  ufe  to  be  about  the  king's  picture  in  a  yellow  boy.  The 
44  foot  we  law  were  poor  preficd  countrymen,  whom  this  party  of  horfe  were  fent, 
44  not  to  convey,  but  to  guard.    Amongft  them  I  faw  one  poor  rogue,  lacqueyed  by 
44  his  wife,  and  carrying  a  child  upon  his  lhoulders.    A  pretty  device,  methinks,  to 
44  make  thofe,  who  have  no  goods,  to  fight  for  their  wives  and  children  !  Good  God  ! 
44  that  rcafonablc  creatures,  diat  call  thcmfelves  Chriftians  too,  Should  delight  in 
44  fuch  an  unnatural  thing  as  war,  where  cruelty  at  leafl  becomes  neceffity,  and  un- 
44  procured  poverty  becomes  a  crime ;  and  a  man  with  his  whole  family  muft  be 
44  fubjeft  to  be  unavoidably  undone,  becaufc  the  violence  perhaps  of  thofe  very 
44  foldiers  that  prefs  him,  had  made  him  poor.    At  laft  on  Saturday  night  I  arrived, 
44  God  be  praifed,  at  S/attridge,  and  found  by  experience  the  truth  of  that  fenfelefs 
44  proverb,  the  longeft  way  about  is  the  neareft  way  home.    And  here  the  fair  weather, 
44  that  had  been  my  conftant  companion  from  Louden  hither,  as  foon  as  it  faw  me 
44  houfed,  took  leave  of  me ;  in  whofe  abfence  winter  weather  has  always  fo  fully  and 
44  uninterruptedly  domineered,  that  we  all  fuipect  the  almanac-maker  of  a  miftake, 
44  in  fetting  down  March  inftead  of  January.    It  confines  me  to  my  chamber,  and  is 
44  fo  drooping,  that  it  dulls  me  to  all  kinds  of  ufeful  ftudy,  and  (which  is  worft  of 
44  all)  it  renders  me  obnoxious  to  theft  country  vifits  (or  vifitations  rather)  which, 
44  you  know,  ufe  to  fupply  with  their  length  what  they  want  in  their  goodnefs.  As 
44  foon  as  the  weather  will  give  me  leave,  I  intend  to  take  Marfton  Bigot  in  my  way 
44  to  Briftol)  to  put  fome  end  or  other  to  the  bufinefs  — —  I  am  loaded  with  civil 
44  language  and  fair  promifes,  but  I  have  always  obferved,  that  in  the  troopers 
44  didionary  the  pages  are  fo  clofe  and  thick  written  with  promifes,  that  there  is  no 
44  room  kit  for  fuch  a  word  as  performance. 

44  My 
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44  My  Ethks  *  go  very  (lowly  on  •,  neither  have  I  been  poflibly  able  to  do  any 
"  other  bufinefs,  lave  to  make  my  brother's  fixty  trees  bear  him  fome  golden  fruit, 
44  of  which  (though  I  did  my  uttermoft  endeavour  to  ripen  it)  I  muft  gather  but  one 
44  third  at  May-day  next,  the  other  at,  &c. 

*'  My  ftay  here,  God  willing,  lhall  not  be  long,  this  country  being  generally  in- 
44  fected  with  three  epidemical  difeafes  (befides  that  old  leiger  ficknels,  the  troop-flux) 
44  namely  the  plague,  which  now  begins  to  revive  again  at  Briftol  and  Ttovil  fix  miles 
41  off,  fits  of  the  committee,  and  confumption  of  the  purfe  to  which  fo  violent  ex- 
"  pulfives,  if  fo  potent  an  attractive,  as>a  letter  from  you,  were  but  added,  it  wo^ld 
44  both  extremely  fweeten  the  ftay,  and  accelerate  the  departure  of, 

44  My  deareft  filter, 

44  your  mod  afRftionatc  brother, 

41  and  humble  fervant, 

44  Robert  Boyle." 

Dcrino  his  retirement  at  SfalMJge,  he  applied  himfelf  with  great  vigour  to  his 
ftudies  of  various  kinds,  particularly  thofe  of  natural  philofophy  and  chymiftry. 
Nor  did  he  neglecT:  to  keep  up  a  correfpondence  with  his  friends  by  letters,  fome  of 
which  arc  extant  of  fo  early  a  date  as  the  year  1 646,  wherein  he  not  only  gives  an  ac- 
count of  his  ftudics,  but  likewife  difcovers  a  great  penetration,  and  a  very  iolid  judg- 
ment, concerning  men  and  things,  far  above  his  age.  And  though  he  meddled  as 
little  as  pofllble  with  politics,  yet  his  intcreft,  his  good-nature,  and  his  piety,  would 
not  Cuffer  him  to  be  an  unconcerned  fpectator  of  thofe  miferies,  under  which  his 
country  groaned  •,  and  in  fome  of  his  remarks  on  men's  prefages  concerning  the  con- 
fluences of  the  war,  and  their  expectation  of  a  fettled  peace,  he  paifed  a  true  judge- 
ment, founded  on  wife  and  folid  reafons,  and  verified  by  the  event.  For  however 
many  of  his  friends  flattered  themfclves  with  an  happy  lfllie  of  the  war,  he  had  all 
along  different  apprehenfions  of  it.  I  lhall  infert  therefore  fome  extracts  of  the  letters, 
according  to  thelc  dates  of  them.  The  firft  was  written  to  Mr.  Marcombes,  October 
22,  1646,  from  London,  where  he  then  was. 

41  Monsieur, 

44  Q  1NCE  difcountenance  of  the  practice  of  your  language  has  robbed  trie  of  that 
44  O  httle  readinefs  your  converfe  had  taught  me  in  it,  I  ftiall  take  the  liberty  to 
44  make  ufc  of  mine,  which  I  know  you  underftand  equally  with  your  own. 

44  In  my  laft  I  promifed  you  a  more  full  account  of  ftindry  particulars,  I  had  then 
44  the  leifure  but  to  touch  at  \  and  for  my  difengagement  I  fhail  « !1  you,  that  v.c  are 
44  in  a  very  doubtful  condition  for  the  pr.fent,  though  in  all  probability  a  few  days 
44  will  determine  cither  our  hopes  or  our  fears.  In  England  the  great  and  uninter- 
44  rupted  fuccefles  have  tranfeended  as  well  their  own  hopes,  as  their  oppofers  fears. 
44  In  England  there  is  not  one  malignant  garrifon  untaken,  and  in  Wales  but  two  or 

•  A  treatife,  which  he  wu  then  compofing  on  that  fobjeft,  and  Rill  extant  in  his  own  hand  writing. 
This  was  one  of  hi»  fii A  booltt,  and  wa«  begun  before  he  was  twenty  yean  of  age. 

6  44  three 
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*  three  rocky  places  hold  out  for  the  King,  and  thefe  too  fo  inconfiderable,  that  they 
ft  more  advantage  their  enemies  forces,  by  keeping  them  from  idlenefs,  than  they 
"  are  abk  to  prejudice  them  by  their  oppofltion.  The  Scots  being  now  to  quit  the 
F*  kingdom,  the  parliament  had  compounded  with  them  for  all  their  arrears,  upon 
«  whole  payment  they  are  to  deliver  up  their  garrifons,  and  retire  into  their  own 
t*  country.  The  fum  total,  being  in  all  300,000!.  is  already  agreed  upon}  but  the 
"  fint  payment  is  yet  in  debate.  His  majefty  is  Hill  at  Newtaftle,  both  difcontenting 
**  and  difcontented  •,  and  the  Scots  will  now,  upon  their  departure  out  of  England, 
"  be  forced  some  way  or  other  to  difpofc  of  his  perfon,  which  the  houfes  have  here 
"  voted  to  remain  at  the  difpofidon  of  both  houfes  of  parliament.    The  greater  part 

V  of  men  in  thefe  parts  are  pleafed  to  flatter  themfelves  with  the  hopes  of  a  fpeedy 
"  fetdement  of  things ;  but  tor  my  part,  that  have  always  looked  upon  fin  as  the 
"  chief  incendiary  of  the  war,  and  yet  have  by  careful  experience  obferved  the  war 
ft  to  multiply  and  heighten  thofe  fins,  to  which  it  owes  its  being,  as  water  and  ice, 
¥  which  by  a  reciprocal  generation  beget  one  another,  I  cannot  without  prefiunption 
<«  expect  a  recovery  in  that  body,  where  the  phyfic  that  mould  cure,  but  augments 

V  the  difcafe.    And  this  opinion  of  mine  is  over  and  above  grounded  upon  fuch  po- 
hue  confederations,  (though  known  to  very  few  befides  myfelf )  that  in  this  I  muft 

*f  even  wifh  to  have  Id's  reafon  on  my  fide.    Thofe  that  appear  for  the  King  in  Stot-  ■ 
**  land,  are  bodied  in  an  army  of  above  8000  men  ;  a  power  fo  formidable  in  that : 
"  country,  diat  certainly,  if  by  the  Scots  ill  ufage  to  his  Majefty  it  be  provoked,  it 
"  will  be  able,  if  not  to  conquer,  at  leaft  to  ruin  that  beggared  kingdom. 

"  As  for  Ireland,  the  news  of  my  lord  of  Ormonde'*  peace  with  the  Irifh,  toge- 

*  ther  with  the  articles  upon  which  it  was  concluded,  have,  I  am  confident,  reached 
P  Geneva  lung  ere  this.    But  our  lateft  intelligence  out  of  thofe  parts  informs  us, . 
"  that  peace  is  very  likely  to  produce  its  contrary  amongft  them  that  made  if,  not: 

*  only  by  dividing  betwixt  the  Irifh  and  themfelves,  for  not  only  the  Irifli  attempted, . 
"  though  vainly,  to  furprife  my  lord  of  Ormonde,  and  cut  off  his  party,  whilft  they 
«*  were  in  their  quarters  ;  but  the  beft  general,  and  mod  numerous  army,  together 
«*  with  divers  of  their  greatcft  towns,  have  pofitively  declared  againft  the  peace  •,  to 
**  which  the  old  Englilh  or  catholic  lords  of  the  Englifh  pale,  (fo  we  call  the  coun- 
M  ties  about  Dublin )  with  many  others,  have  fubmitted    fo  that  thefe  two  flints  are 
"  ftriking  fuch  (parks,  as  are  like  to  kindle  a  fine  bonefire  for  the  Englifh,  if  they 
u  have  the  wit  but  to  lay  hold  on  the  opportunity,  and  blow  thefe  private  discontents  - 
**  into  a  civil  war.    Now  this  relation,  however  it  feem  not  to  carry  with  it  any  great. 
w  probability,  I  am  the  more  apt  to  believe,  becaufe  it  is  credited  by  the  knowledge 
«*  of  the  Irifh  interdls  •,  for  the  lords  of  the  pale,  though  by  manners  and  inclina- 
M  tion  Irifh,,  yet  being  Englifh  by  defcent,  do  with  reafon  fufpect,  that  if  they  give 
1  way  to  a  total  expuifion  or  extirpation  of  the  Englifh,  thetr  turn  will  come  next 
"  to  drink  out  of  the  fame  cup  ;  and  therefore  are  very  willing,  by  afienting  to  this  , 
M  peace,  to  fecurc  themfelves  from  that  fear,  and  from  the  manifeft  danger,  that- 
«  threatened  them  from  tlieir  nearnefs  to  Dublin,  in  the  proteftants  hands,  and  the  • 
M  moft  confidcrable  place  of  the  kingdom.    On  the  other  fide,  the  mere  natives . 
**•  promifed  themfelves  for  the  general,  by  this  rebellion,  to  exchange  the  throne  of 
*«  England  for  St.  Peter's  chair ;  or  at  leaft  to  fhake  off  the  Englijb  yoke  for  that  of  .' 
**  fome  foreign  prince  of  their  own  religion-,  and  in  particular  the  nobility  had  al- 
**  ready  devoured  in  their  greedy  hopes  all  the  proteftants  eftatcs  •,  upon  whofe  pre- 
**  fumed  acceffion  they  built  ftrange  and  imaginary  caftles  in  the  air.    And  the  • 
«*  clergy,  the  main  firebrand  of  this  rebellion,  expcclcd  no  lefs  than  to  be  reinftated  : 

•*•  into  1 
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«♦  into  their  ancient  pofleflions ;  fo  that  both  thefe  latter  parties  being  thus  fruftrated 
««  of  their  hopes,  endeavour  to  foment  among  the  people  (very  fit  tinder  to  catch 
"  at  fuch  a  fire)  a  diflike  of  the  prefent  peace,  which  the  former  oppofe  by  their 
44  authority,  and  the  latter  by  thundering  out  excommunications  againft  all  thofe 
44  that  do  act ;  a  courfe  that  has  a  ftrange  influence  upon  diat  kind  of  people,  whofc 
"  fuperftition  makes  them  believe  a  reality  of  force  in  thofe  fcare-crow  thunderbolts, 
44  that  derive  all  their  power  only  from  the  people's  weaknefs,  and  are  terrible  for 
nothing  but  becaufe  they  are  pleafed  to  fear  them. 

"  This  day  with  kingly  ftate  was  buried  the  great  earl  of  Ejjix,  having  400  offi- 
44  cers,  not  one  lb  low  as  a  captain,  the  houfe  of  peers,  the  houfe  of  commons,  the 
44  city,  and  the  aflembly  of  divines,  for  his  mourners,  and  all  the  other  parting  com- 
"  plimcnts  of  honour,  that  ever  fubject  could  afpirc  unto.  His  ficknefs  was  an 
"  apoplexy,  which  did  not  long  make  him  linger  and  thus  he,  that  had  cfcaped  fo 
"  many  mutinies,  at  laft  perifhed  by  a  mutiny  of  the  humours.  But  I  have  ufually 
M  obferved,  that  in  thefe  great  funeral  folemnitics,  the  pageantry  of  forrow  has 
44  eaten  up  the  reality ;  and  the  care  of  the  blaze  diverted  men  from  mourning. 
"  Befides  thefe  coftly  flatteries  of  die  dead  (with  neglect  of  the  poor,  whom  that 
44  charge  might  keep  alive)  fcem  to  endeavour  to  make  them  guilty  of  prodigality 
«  in  their  very  graves,  whilft  it  waftes  that  upon  a  fenfelefs  carcals,  that  is  to  it  as 
"  ufeleis  as  it  is  needlefs ;  whereas  it  were  much  better  for  them  to  procure  the 
"  prayers  of  the  living,  than  their  admiration. 

44  My  lord  of  Incbiquitt's  abfence  from  Munjler,  the  greater  part  of  this  fummer, 
«  by  leaving  my  brother  Broghill  the  folc  command  of  his  army,  gave  him  an  oppor- 
"  tunity  to  manifeft  to  the  world  his  gallantry,  which  he  did  with  an  unwonted  fuc- 
44  cefs  \  and  that  no  lefs  conftant  than  it  was  great.  But  his  own  wants  at  home  at 
44  laft  reduced  him  to  that  ftarving  condition,  that  when  he  prayed  for  his  daily  bread, 
44  his  requeft  reached  at  leaft  as  far  as  his  expectation.  He  is  now  there  foliciting  for 
44  fupplics  for  diftreflcd  Aluttfter,  which,  though  very  liberally  voted,  are  fo  flow  in  their 
44  dilpatch,  tlut  many  think  they  have  juft  caufc  to  apprehend,  that  the  phyfic  will 
44  not  get  thither  before  the  patient  be  dead.  His  anions  have  hereby  gained  him 
44  a  general  cfteem  ;  and  he  has  (if  he  were  not  my  brother,  I  durft  fay  defcrvedly) 
44  acquired  the  repute  of  none  of  the  leaft  wits  of  the  time.  He  and  I  within  thefe 
44  ten  days  intend,  God  willing,  for  the  Weft,  in  order  to  his  journey  to  Munfler, 
44  whither  he  is  now  to  carry  over,  under  his  own  command,  a  gallant  brigade  of 
44  4000  effective  foot  and  1 500  horfe,  for  the  parliament,  in  that  province,  till  the 
*4  enfuing  fpring  enable  them  to  tranfport  thither  a  more  confiderable  power. 

44  The  prtfbyterian  government  is  at  laft  fettled  (though  I  fcarce  think  it  will 
44  prove  long  lived)  after  the  great  oppofition  of  many,  and  to  their  no  lefs  diflike ; 
44  though  it  feemed  very  high  time  unto  others,  that  fome  eftablifhed  and  ftrict  difci- 
44  plinc  fhould  put  a  reftraint  upon  the  fpreading  impeftures  of  the  fectaries,  which  have 
44  made  this  diffracted  city  their  general  rendezvous,  which  entertains  at  prefent  no  lefs 
44  than  200  feveral  opinions  in  point  of  religion,  fome  digged  out  of  thofe  graves, 
44  where  the  condemning  decrees  of  primitive  councils  had  long  fmce  buried  them ; 
44  others  newly  falhioned  in  the  forge  of  their  own  brains  •,  but  the  moft  being  new 
44  editions  of  old  errors,  vented  with  fome  honourable  title  and  modern  difguifements ; 
44  fo  that  certainly  if  the  truth  be  any  where  to  be  found,  it  is  here  fought  fo  many  feveral 
44  ways,  that  one  or  other  muft  needs  light  upon  it.  But  others,  that  juftly  pretend 
44  to  a  greater  moderation,  fufpect,  that  our  dotage  upon  our  own  opinions  makes  us 
44  miftake  many  for  impoftures,  that  are  but  glimpfes  and  manifeftations  of  obfeure 
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"  or  formerly  concealed  truths,  or  at  leaft  our  own  pride  or  fclf-love  makes  us  ag- 
"  gravate  very  venial  errors  into  dangerous  and  damnable  hcrcfies.  The  parliament 
"  is  now  upon  an  ordinance  for  the  punifhment  of  many  of  thefe  fuppoied  errors  •, 
"  but  fince  their  belief  of  their  contrary  truths  is  confefledly  a  work  of  divine  reve- 
"  lation,  why  a  man  fhould  be  hanged,  becaufe  it  has  not  yet  plealcd  God  to  give 
*'  him  his  fpirit,  I  confefs,  I  am  yet  to  understand.  Certainly  to  think  by  a  halrer 
««  to  let  new  light  into  the  underftanding,  or  by  the  tortures  or  the  body  to  heal  the 
**  errors  of  the  mind,  feems  to  me  like  the  applying  a  plafter  to  the  heel,  to  cure  a 
*«  wound  in  the  head  ;  which  doth  not  work  upon  the  feat  of  the  difcafc. 

«  My  brother  Brogbili  continues  very  much  your  friend,  and,  I  am  confident,  will 
"  be  very  ready  upon  occafion  to  realize  his  profeflions  j  and  the  like  I  dare  boldly 
**  affirm  of  my  fiftcr  Ranelagb.  An  employment  fit  for  you  we  cannot  yet  procure, 
««  becaufe  all  our  nobility  Hands  at  a  gaze,  to  fee  whether  the  iffiie  of  the  treaties 
"  now  in  debate  will  be  either  peace  or  war  •,  in  eidier  of  which  cafes  it  is  probable, 
"  that  a  good  many  of  them  will  make  vifits  to  foreign  climates. 

"  THE.fadnefs  of  your  condition  I  very  much  refent,  and  would  offer  you  my  af- 
"  fiftance  to  fweeten  it,  if  I  did  not  think  the  proffer  fuperfluous }  but  truly  I  believe 
*'  it  would  lels  afflict  you,  if  you  were  a  Spectator  of  our  miferies  here,  where  every 
"  day  prefents  us  with  much  more  unufual  dilpenfations  of  providence,  where  I  my- 
"  felf  have  been  fain  to  borrow  money  of  fervants,  to  lend  it  to  men  of  above 
«*  1 0,000 1.  .a  year. 

«*  I  was  yeftcrday  in  company  with  our  Jrijb  St.  Aujlin,  the  archbilhop  of  Armagh ; 
**  and  having  told  him,  that  you  unfolded  his  myftcry  of  the  Incarnation  in  French^ 
**  he  fecmed  very  willing,  that  you  fliould  publiih  it,  upon  the  aflurance  I  gave  him 
«  of  the  fidelity  of  its  tranffantion.  •••••• 

"  And  now  it  is  high  time  I  {hould  give  you  fome  account  both  of  myfelf  and 
"  of  my  condition  ;  which  truly  hath  been  chequered  with  a  great  deal  of  variety  of 
"  fortune,  and  a  great  many  viciflitudes  of  plenty  and  want,  danger  and  fafety,  fick- 
"  nefs  and  health,  trouble  and  cafe ;  wherein  I  were  guilty  of  an  ingratitude  great 
"  as  the  favour  I  have  received,  if  I  did  not  acknowledge  a  great  deal  of  mercy  in 
"  God's  difpenfation  towards  me ;  which  truly  hath  been  fo  kind,  as  oftentimes  to 
"  work  my  good  out  of  thofc  things  I  moft  feared  the  conlequences  of,  and  changed 
"  thofe  very  dangers,  which  were  the  object  of  my  apprchenfion,  into  the  motives 
"  of  my  joy.  I  was  once  a  prifoner  here  upon  fome  groundlefs  fufpicions,  but 
"  quickly  got  off*  with  advantage.  The  roguery  of  Tom.  Murray  gave  me  a  great 
"  deal  of  trouble  to  difcover  and  prevent ;  but  I  thence  reaped  the  benefit  of  making 
M  further  difcoverics  into  ceconomical  knowledge,  than  ever  otherwifc  I  (hould  have 
"  done.  I  turned  him  away  laft  year,  to  let  him  know,  that  I  could  do  my  bufinefs 
"  very  well  without  him  ;  but  now,  having  attained  to  a  knowledge  of  my  own  fmall 
'«  fortune  beyond  the  poffibility  of  being  cheated,  I  am  likely  to  make  ufe  of  him 
"  again,  to  fhew  my.  father's  fervants,  that  I  wilh  no  hurt  to  the  man,  but  to  the 
«  knave. 

"  I  have  been  forced  to  obferve  a  very  great  caution,  and  exact  cvennefs  in  my 
"  carriage,  fince  I  faw  you  laft,  it  being  abfolutely  ncceffary  for  the  prefervation  of 
"  a  perlon,  whom  the  unfortunate  fituation  of  his  fortune  made  obnoxious  to  the 
"  injuries  of  both  parties,  and  the  protection  of  neither.  Bcfides  I  have  been  forced 
"  to  live  at  a  very  high  rate,  (considering  the  inconfiderablenefs  of  my  income)  and, 
**  to  furnifli  out  thelc  expenccs,  part  with  a  good  lhare  of  my  land,  partly  to  live 
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*'  here  like  a  gentleman,  and  partly  to  perform  all  that  I  thought  expedient  in  order 
"  to  my  Irilh  cftate,  out  of  which  I  never  yet  received  the  worth  or"  a  farthing.  •  •  • 

M  As  for  my  ftudics,  I  have  had  the  opportunity  to  profecute  them  but  by  fits  and 
*'  matches,  as  my  leifure  and  my  occafions  would  give  me  leave.  Divers  little  efiays, 
"  both  in  verfe  and  prole,  I  have  taken  the  pains  to  fcribblc  upon  feveral  fubjccts  \ 
M  fome  of  the  lealt  bad  of  which  I  (hall  venture  to  fend  you  over,  as  loon  as  my  next 
u  vacation  fpares  me  time  to  lick  them  into  fome  lcfs  imperfeft  fliape. 

"  'I'he  Ethics  hath  been  a  ftudy,  wherein  I  have  of  late  been  very  converfant,  and 
"  defirous  to  call  them  from  the  brain  down  into  the  breaft,  and  from  the  fchool  to 
"  the  houfe.  I  have  endeavourcd  to  make  it  not  only  a  lanthorn,  but  a  guide,  in  a 
«'  juft,  though  a  brief  treatife,  that  I  am  writing  of  it ;  having  already  with  much 
"  trouble  in  fome  fixtcen  chapters  travelled  through  the  moil  difficult  part  of  it,  and 
«*  that  wherein  I  faw  others  deficient,  I  believe  I  fhall  leave  the  reft  to  be  compleated 
"  by  thofe,  who  enjoy  more  leifure. 

"  The  other  humane  ftudics  T  apply  mylelf  to,  are  natural  philofophy,  the  me- 
"  chanics,  and  hulbandry,  according  to  the  principles  of  our  new  philofophical  col-  . 
*«  lege,  that  values  no  knowledge,  but  as  it  hath  a  tendency  to  ufc.  And  therefore 
"  I  (hall  make  it  one  of  my  fuits  to  you,  that  you  would  take  the  pains  to  enquire 
14  a  little  more  thoroughly  into  the  ways  of  hulbandry,  &c.  prattifed  in  your  parts ; 
**  and  when  you  intend  for  England,  to  bring  along  with  you  what  good  receipts  or 
**  choice  books  of  any  of  thefe  fubjects  you  can  procure  j  which  will  make  you  ex- 
"  tremely  welcome  to  our  invifibk  college,  which  I  had  now  defigncd  to  give  you  a 
"  defcription  of,  but  a  gentleman,  whom  I  have  been  forced  to  keep  talk  with  all 
**  the  while  I  was  writing  this,  together  with  the  fear  of  having  too  much  already 
"  trefpafied  upon  your  patience,  call  upon  me  to  end  your  trouble  and  this  letter 
"  together." 

He  was  likewife  at  London  in  February  1646-7,  whence  he  wrote  the  following 
letter,  dated  the  20th  of  that  month,  to  Mr.  Francis  T allcnls,  then  fellow  of  Mag- 
dalen college  in  Cambridge. 


**  ¥  SHOULD  venture  to  apologize  for  my  filence,  if  I  thought  it  not  lefs  guilty 
"  I  than  meritorious ;  fince  to  reprieve  you  from  the  importunity  of  my  letter,  I  have 
"  hitherto  denied  mylelf  that  happinefs,  that  your  civility  makes  me  confident  I  might 
"  have  enjoyed  by  the  receiving  of  yours.  1  have  been  every  day  thefe  two  months 
"  upon  vifiting  my  own  ruined  cottage  in  the  country  •,  but  it  is  fuch  a  labyrinth  this 
"  London,  that  all  my  diligence  could  never  yet  find  the  way  out  on't,  and  hath  but 
"  juft  now  put  me  in  a  probability  of  leaving  it  within  thefe  two  or  three  days.  The 
beft  on't  is,  that  the  corner-ftones  of  the  inviftble,  or  (as  they  term  themfelves) 
"  the  philofophical  college,  do  now  and  then  honour  me  with  their  company,  which 
"  makes  me  as  forry  for  thofe  prefiing  occafions  that  urge  my  departure,  as  I  am  at 
"  other  times  angry  with  that  felicitous  idlenefs  that  I  am  necefiitated  to  during  my 
**  ftay  •,  men  of  lb  capacious  and  fcarching  fpirits,  that  lchool-philofophy  is  but  the 
"  lowcft  region  of  their  knowledge ;  and  yet,  though  ambitious  to  lead  the  way  to 
"  any  generous  defign,  of  fo  humble  and  teachable  a  genius,  as  they  dildain  not  to 
"  be  dire&ed  to  the  meaneft,  fo  he  can  but  plead  realbn  for  his  opinion  ;  pcrlbns 
M  that  endeavour  to  put  narrow-mindednefs  out  of  countenance,  by  the  pra&ice  of  fo 
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w  extcnfive  a  charity,  that  it  reaches  unto  every  thing  called  man,  and  nothing  l?fi 
"  than  an  univcrfal  good-will  can  content  it.  And  indeed  they  arc  fo  apprehenfivc 
11  of  the  want  of  good  employment,  that  they  take  the  whole  body  of  mankind  for 
«*  their  care. 

"  But  left  my  fecming  hyperbolical  exprcfiions  fhould  more  prejudice  my  repu- 
44  tation  than  it  is  able  any  ways  to  advantage  theirs,  and  I  be  thought  a  liar  for 
"  telling  fo  much  truth,  I  will  conclude  their  praifes  with  the  recital  of  their  chicfeft 
44  fault,  which  is  very  incident  to  almoft  all  good  things  •,  and  that  is,  that  there  is 
44  not  enough  of  them. 

44  For  news,  I  believe  you  do  not  ignore,  what  a  flream  of  fuccefs  the  parliament, 
"  fince  I  had  the  honour  to  fee  you,  has  had.  I  will  only  now  take  the  freedom  to 
"  tell  you,  that  I  am  greatly  afraid,  moft  men  flatter  themfelvcs  in  their  prognoftica- 
*«  tions  of  peace,  which  are  calculated  rather  to  the  meridian  of  their  defircs,  than  to 
"  that  of  their  reafon.  And  though  I  muft  confefs,  the  traveller  feems  to  be  very 
44  near  the  inn,  yet  I  know  not  why  the  horfe  may  not  ftumble  at  the  threfliold  ;  for 
41  I  am  fomewhat  unapt  to  perfuadc  myfelf,  that  the  judgment  will  ceafe,  while  the 
44  the  caufe  continues ;  but  am  rather  very  ready  to  apprehend,  that  while  adverfity 
**  makes  fome  obftinate,  and  others  wanton,  though  the  war  perhaps  may  die,  the 
44  judgment  will  be  kept  alive.  The  pulpits  were  never  more  adorned  with  excellent 
«*  divines,  than  they  now  are  here,  but  with  fo  unfuitable  a  fuccefs  in  many  of  the 
"  people,  that  I  can  fomctimes  think  it  no  breach  of  charity  to  believe,  that  the 
44  fmall-pox  has  ftricken  inward,  and  many  of  them  have  but  banilhed  their  vices 
44  from  the  body  into  the  heart.  For  my  part,  the  excellency  of  the  miniftry,  fince 
44  waited  on  by  fuch  an  improficiency,  increafes  my  prelaging  fears  of  the  approach- 
44  ing  mifery  of  the  people  \  for  I  mail  eafily  be  drawn  to  fufpect  that  horle  to  be 
44  very  fick,  that  thrives  not  in  fo  plentiful  a  pafture.  And  truly,  methinks,  it  is  but 
««  a  very  fad  fymptom,  when  the  phyfic  augments  the  difeafe.  For  matter  of  fedls, 
"  it  feems,  that  moft  of  thofc  at  Amfitrdam  have  been  returned  us  over  by  bill  of  ex- 
"  change,  which  our  Englifh  fearchers  have  been  fo  induftrious  to  improve,  that  there 

are  few  days  pafs  h«re,  that  may  not  juftly  be  accufed  of  the  brewing  or  broach- 
"  ing  of  fome  new  opinion.  Nay,  fome  arc  fo  ftudioufly  changeling  in  that  particular, 
"  they  efteem  an  opinion  as  a  diurnal,  after  a  day  or  two  fcarcc  worth  the  keeping. 
u  If  any  man  have  loft  his  religion,  let  him  repair  to  London,  and  FU  warrant  him, 
44  he  lhall  find  it :  I  had  almoft  faid  too,  and  if  any  maahas  a  religion,  let  him  but 
"  come  hither  now,  and  he  fhall  go  near  to  lofe  it.  Pray  God,  it  fare  not  with  re- 
u  figion  amongft  thole  novelties,  as  it  does  fometimes  with  a  great  commander,  when 
u  he  is  taken  prifoner  by  a  company  of  common  foldiers,  who  every  one  tugging  to 
44  have  him  for  himfelf,  at  laft  pull  him  to  pieces,  and  fo  each  get  a  limb,  but  none 
44  enjoys  him  whole.  For  my  part,  I  lhall  always  pray  to  God  to  give  us  the  unity 
44  of  the  fpirit  in  the  bond  of  peace,  and  defire  you  to  believe,  that,  amongft  all  the 
44  apoftafies  of  the  time,  I  lhall  be  the  leaft  capable  of  being  feduced  by  that  that 
"  may  oppofe  my  being  and  continuing  fo, 

44  Your  moft  affectionate  friend  and  faithful  fervant, 

44  Robert  Bovle." 

Mr.  Tallents,  to  whom  this  letter  was  written,  had  been,  while  he  was  an  under- 
graduate, fub  tutor  to  feveral  fons  of  die  earl  of  Suffolk  (one  of  whofe  daughters  was 
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married  to  lord  Brogbili)  being  removed  from  Peter  houfe  to  Magdalen  college  for 
that  purpofe;  and  about  the  year  1642  travelled  abroad  with  them  as  their  tutor. 
After  his  return,  he  became  fenior  fellow  and  prefidcnt  or  vicc-mafter  of  his  college  ; 
and  having  fpcnt  near  twenty  years  in  the  univerfity,  was  fettled  of  St.  Mary'%  in 
Sbrnvjlury,  whence  he  was  ejected  for  nonconformity  in  1662.  In  the  year  1670  he 
went  a  fccond  time  as  tutor  to  two  young  gentlemen,  Mr.  Bofcawen  and  Mr.  Hatnden. 
In  the  laft  part  of  his  life  he  was  pallor  to  a  congregation  of  protcftant  diflentcrs  at 
Shrew/bury,  where  he  died  April  nth,  1708,  in  the  89th  year  of  his  age.  He  was 
author  of  the  Chronological  Tables  *. 

Mr.  Boyle  returned  to  Stalbridge  foon  after  his  writing  the  abovementioned  letter  to 
Mr.  Tsllents,  as  appears  from  one  to  his  fifter,  the  lady  Ranelagb,  dated  there  Feb.  27, 
1646-7,  in  which  he  writes  as  follows : 

"  *  •  *  As  to  my  Dublin  bufinefs,  I  muft  expect  from  your  fpeedy  information 
**  (I  now  beg  of  you)  of  their  names,  to  whom  the  parliament  has  given  power  to 
"  oblige  me  there,  directions  both  how  to  frame,  and  to  whom  to  addrels  my  requeft. 
**  1  mull  acknowledge  to  you,  amongft  God's  mercies  of  the  firft  magnitude,  both 
"  my  lord  of  Ormonde's  unexpected  coming  in,  and  the  parliament's  lefs  expected  dif- 
■*  patch  i  though  both  very  confonant  to  the  wonted  method  of  that  gracious  provi- 
**  dencc,  that  we  find  then  oftentimes  the  neareft  for  our  refcue,  when  that  is  furtheft 
"  from  our  expectations.  For  my  part,  I  am  bold  to  believe,  had  we  no  other  ar- 
"  guments  to  prove  a  providence,  yet  the  ftrange  revolutions,  of  which  in  fo  fliort 
*'  a  time  our  ruined  country  has  been  the  unhappy  fecne,  were  more  than  fufficient  to 
"  demonftrate  that  truth,  to  which  alone  I  fhall  allow  a  greater  infallibility,  than  to 
'*  that  other  moft  certain  one  of  my  being, 

"  Sifter,  your  moft  truly  affectionate 

"  brother  and  humbleft  fervant, 

«  Robert  Boyle." 

*  * 

His  next  letter,  dated  from  the  fame  place,  March  6,  1646-7,  Ihews,  that  he  was 
then  entering  upon  his  chemical  ftudies. 

«  «  •  •  That  great  earthen  furnace,  fays  he,  whofe  conveying  hither  has  taken 
"  up  fo  much  of  my  care,  and  concerning  which  I  made  bold  very  lately  to  trouble 
**  you,  fince  I  laft  did  fo,  has  been  brought  to  my  hands  crumbled  into  as  many 
"  pieces,  as.  we  into  fects  •,  and  all  the  fine  experiments,  and  caftles  in  the  air,  I  had 
"  built  upon  its  fafe  arrival,  have  felt  the  fate  of  their  foundation.  Well,  I  fee  I 
"  am  not  defigned  to  the  finding  out  the  philofophcrs  ftone,  I  have  been  fo  unlucky 
"  in  my  firft  attempts  in  chemiltry.  My  limbecks,  recipients,  and  other  glades  have 
"  efcaped  indeed  the  misfortune  of  their  incendiary,  but  are  now,  through  the  mif- 
M  carnage  of  that  grand  implement  of  Vulcan,  as  ufclefs  to  me,  as  good  parts  to  falva- 
"  tion  without  the  fire  of  zeal.  Serioufly,  Madam,  after  all  the  pains  I  have  taken,  and 
"  the  precautions  I  have  ufed,  to  prevent  this  furnace  the  d: fatter  of  its  predecef- 
"  fors,  to  have  it  tranfported  a  thoufand  miles  by  land,  that  I  may  after  all  this  re- 

*  Sec  hit  charafUr  by  Mr.  Matthew  Htmy  fubjoincd  to  bis  Fuural  Strmt: 

**  ccive 
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*•  ccivc  it  broken,  is  a  defeat,  that  nothing  could  recompenfe,  but  that  rare  lcflbn  it 
"  teaches  me,  how  brittle  that  happinefs  is,  that  we  build  upon  earth." 

His  acquaintance  with  Mr.  Samuel  Hartlib  began  very  early.  The  father  of  thar 
gentleman  was  a  very  conGderable  merchant  in  Poland,  but  obliged,  on  account  of  his 
attachment  to  the  proteftant  religion  to  retire  to  Elbing  in  Pruffu.  His  two  firft  wives 
were  Polilh  ladies,  of  noble  extraction,  and  his  third,  the  mother  of  Mr.  Samuel 
Hartlib,  had  two  fillers,  both  of  whom  were  very  honourably  married,  one  to  Mr. 
Clarke,  the  fon  of  a  lord  mayor  of  London,  afterwards  to  Sir  Ricbard  Smith,  a  privy 
counfellor,  and  at  laft  to  Sir  Edward  Savage  and  the  other  to  Mr.  Peake,  a  younger 
brother  of  a  good  family  *.  Mr.  Hartlib,  Mr.  Bojle\  friend,  came  to  England  about 
the  year  1630,  and  loon  diftinguilhcd  himfclf  by  his  great  zeal  for  the  improvement 
of  natural  knowledge,  and  making  it  ufeful  to  human  life.  For  which  purpoie,  be- 
fides  what  notices  he  could  procure  at  home,  he  entertained  a  conftant  correfpondence 
with  the  virtuofi  in  moft  other  parts  of  Europe  ;  and  Milton,  in  his  Troffate  of  Educa- 
tion, which  he  addrcficd  to  him,  fpeaks  of  him,  as  "  a  perfon  fent  hither  by  fome 
44  good  providence  from  a  far  country,  to  be  the  occafion  and  the  incitement  of  great 
44  good  to  this  ifland."  He  obferves  likewife  himfelf,  in  his  letter  to  Dr.  Worthington 
abovecited,  that  44  as  long  as  he  had  lived  in  England,  he  had  fpent  yearly  out  ot  hi» 
44  own  betwixt  three  and  four  hundred  pounds  ltcrling.  And  when,  fays  he,  I  was 
44  brought  to  publick  allowance,  I  have  had  from  the  parliaments  and  councils  of 
*•  ftate  a  penfion  of  three  hundred  pounds  ftcrling  a  year,  which  as  freely  I  have 
44  fpent  for  their  fervice  and  the  good  of  many."  But  notwithftanding  the  eminent 
advantages,  which  the  public  had  reaped  from  his  writings,  and  the  afllftances  he  had 
given  to  thofe  of  other  men,  he  was  reduced,  after  the  Reftoration,  to  very  neceftV 
tous  circumftanccs,  as  appears  from  the  letters  of  Dr.  Worthington  to  him,  publilhed 
at  the  end  of  that  divine's  Mifcellanies,  and  from  a  petition 1  of  Mr.  Hartlib  to  the 
houfe  of  commons,  that  44  he  might  find  from  their  goodnels  and  bounty  fome  relief 
**  in  his  diftrefied  condition,  by  being  freed  from  his  debts,  and  put  in  a  capacity  to 
44  continue  his  fervice  to  the  public,  to  advance  in  his  generation  the  beft  objc&s  for 
*4  the  ufc  of  mankind  in  all  kinds." 

The  firft  letter  1  find  of  Mr.  Boyle  to  him  was  dated  from  Stalbridge,  March  19.. 
1646-7. 

44  Dear  Mr.  Hartlib, 

44  T  NEED  a  great  deal  of  rhetoric  to  exprefs  to  you,  How  great  a  fatisfa&ion  I 
44  X  received  in  the  favour  of  your  letter,  both  for  the  fake  of  the  theme,  and  more 
44  for  that  of  the  author.  But  my  contentment  was  greatly  qualified  by  the  mifcar- 
**  riage  of  the  general  writing  (which  (hould  be  ftiled  the  Univerfal  Truchman,  or 
u  General  Interpreter,  if  I  were  to  be  godfather)  you  were  pleafed  to  fend  me  -,  for 
«•  the  commendations  you  give  it  are  too  great  not  to  make  me  very  fenfible  of  its 
**  lofs.  If  the  defign  of  tbe  Real  CboraSer'  take  effect,  it  will  in  good  part  make 
**  amends  to  mankind  for  what  their  pride  loft  them  at  the  tower  of  Babel.  And 


»  Mr.  Samuel  Hartlib's  letter  to  Dr.  Jmtm  Wirtbingfn,  Aug.  3,  i£6o,  communicated  by  Mr.  John 
Ward,  profcifor  of  rhetoric  in  Grtjbam  college. 
>  Communicated  by  Mr.  Ward. 


'  This  feem»  to  relate  to  an  excellent  defign,  which  wai  afterwards  execoted  by  Dr.  John  Wilkim,  and 
publilhed  at  LtmJcn,  1668,  in  folio,  under  the  title  of  Am  EJfaj  trwarJi  a  Rt«l  Charmer,  *»J  a  PbiUft. 
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' "  truly,  fincc  our  arithmetical  characters  are  underftood  by  all  the  nations  of  Europe 
**  the  lame  way,  though  every  fcvcral  people  exprefs  that  comprchenlion  with  its  own 
"  particular  language,  I  conceive  no  impofllbility,  that  oppoles  the  doing  that  in 
"  words,  that  we  fee  already  done  in  numbers.  As  for  the  pneumatical  engine,  that 
«*  I  ufe  to  call  a  wind-gun,  which  you  mention  in  your  letter  as  prefented  to  the 
**  king,  and  forbidden  by  him  to  have  any  companions,  fure  the  artitt,  that  received 
"  the  command,  was  more  ingenious  than  obedient  j  for  I  remember  very  well  to 
**  have  feen  one  of  them  not  exceeding  in  bignefs,  nor  differing  much  in  fhape  from 
•*  an  ordinary  carabine,  which  being  charged  by  the  fole  impreflion  of  the  air,  would, 
"  by  violence  of  the  contracted  Boreas,  lend  forth  a  leaden  bullet,  juft  the  caliber, 
*•  with  force  to  kill  a  man  at  twenty-five  or  thirty  paces  distance  from  him.  Tins 
"  wind-gun  I  faw  both  charged  and  difcharged  *,  and  now  it  comes  into  my  mind,  I 
"  read,  not  long  fince,  in  a  late  mechanical  treatifc  of  the  excellent  Merfennus,  both 
**  the  conftruftion  and  the  ufe  of  this  engine  ,  and  amongft  the  ufes  one,  whole  ftrata- 
"  gem  obliged  me  to  take  of  it  particular  notice ;  and  it  was,  how  by  the  help  of  this 
**  inftrument  to  difcover  the  weight  of  the  air  j  which,  for  all  the  prattling  of  our 
"  book-philofophers,  we  muft  believe  to  be  both  heavy  and  ponderable,  it  we  will 
"  not  refufe  belief  to  our  fenfes.  Your  Imago  Societatis,  and  your  Dextcra  Amorisy 
«*  I  have  great  longings  to  perufe  •,  and  though  with  a  deep  fenfe  of  my  infufficiency, 
"  I  fliall  very  freely  exprefs  my  obedience  in  delivering  the  opinion  of 

*'  Your  humble  fcrvant, 

"  Robert  Boyle." 

The  next  letter  extant  to  that  gentleman  is  of  the  8th  of  April,  1647. 
«  Dear  Mr.  Hartlib, 

**  T  HOPE  I  mall  need  none  other  apologies  for  my  laft  week's  filence,  than  my 
"  X  abfence,  when  your  letters  arrived  here.  Your  Imago  Societalis  with  a  great 
"  deal  of  delight  I  have  pcrufed,  but  muft  beg  fome  leifure  to  acquaint  you  with  my 
"  opinion  of  it,  which  now  were  almoft  impofltble  for  me  to  do,  I  having  already 
"  prefented  it  to  a  perfon  of  quality,  with  whom,  if  it  take  fuitably  to  my  wifhes,  it 
"  may  thence  have  no  obfeure  influence  upon  the  public  good,  concerning  which  I 
"  have  lately  traced  a  little  dialogue  in  my  thoughts,  which  my  unceafing  domeftic 
"  diffractions  will  by  no  means  as  yet  permit  me  to  blot  paper  with.  The  epiftle 
*  prefixed  to  the  Imago  is  both  pithy  and  to  the  purpofe.  And  truly  I  am  extremely 
"  glad  to  fee  a  perfon  of  Mr.  HalPs  years  employ,  in  attempts  of  this  nature,  that 
"  youth,  which  the  moft  of  thofe,  that  are  as  little  indebted  to  time  as  he,  think  too 
"  good  for  their  Maker,  though  they  think  it  not  too  good  to  be  fquandcred  away. 
"  Campanella'%  Civil  as  Solis and  that  fame  Refpubtica  Cbriftianopolilana,  which  he 
"  mentions,  will  both  of  them  deferve  to  be  taught  in  our  language.  Of  the  Utopia 
"  he  is  modelling,  though  I  cannot  judge,  before  it  fees  the  light,  yet  my  expefta- 
"  tions  will  be  none  of  the  fiiialleft,  if  1  proportion  them  to  the  ingenuity  of  the 
"  author.  And  for  the  Divine  Emblems,  that  he  makes  us  hope  for,  I  muft  referve 
"  my  fenfe  of  them  for  their  perufal,  fincc  the  opinions  I  embrace,  both  about  the 

•  This  piece  contains  the  idea  of  a  commonwealth,  after  the  manner  of  Sir  Ticmaj  JWi  Vtefia,  and 
is  printed  with  CampantUa^  Rtabi  Pbihjhfbi*  SpiUgiflk*  partu  qualuor,  at  Fraac/ort,  1623,  in  410. 

"  nature 
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**  nature  and  the  teaching  of  virtue,  will  deubtlefs  appear  as  paradoxical  to  others,. 
*'  as  they  feem  probable  to  me.  Forthofc  defigns  of  Mr.  HalTs  Tutor,  which  you 
*«  have  fo  appropriatingly  chriftencd,  I  believe  the  requefts  of  the  excommunicated 
'*  petition  now  on  foot  in  the  army  will  fcarce  receive  a  flower  latisfaction  t  for  the 
**  particulars,  in  which  he  requires  it,  do  not  only  aflc  a  profound  knowledge  and 
**  foltd  judgment  (qualities  of  themfelves  not  very  epidemical)  but  likewifc  a  leifurcd 
"  and  a  great  multiplicity  of  reading,  and  fo  an  intimacy  as  well  with  authors  as . 
"  with  things ;  qualities,  that  in  this  ftirring  and  neceflitous  age  (where  men  are 
♦*  forced  to  court  don  Plutus  and  my  lady  Fortune  with  more  affiduity  than  the  Mufcs) 
*«  make  very  unfrequent  matches  in  the  felf  fame  perfon  :  befides  that  the  diflenting 
*«  opinions  of  the  Ptoltmtans,  the  Tycbonians,  the  Copernicanst  (to  which  1  was  once 
**  very  much  inclined)  and  the  other  novelifts,  are  both  lb  irreconcilable  among  them- 
«*  fclves,  and  leave  a  man  fo  little  latitude  of  neutrality,  that  it  will  be  perhaps  but 
««  one  remove  from  impoflible,  precifcly  to  declare,  what  has  been  hitherto  both  per- 
"  fectly  demonftratcd  and  confefledly  on  all  fides-,  the  one  taking  that  (as  I  have - 
M  known  by  experience,  when  I  ftudied  that  problem  of  the  earth*s  peregrination) 
"  for  an  undeniable  demonftration,  which  the  other  will  either  absolutely  reject  as  a 
*•  paralogifm,  or  at  lead  call  in  queftion  as  no  more  than  a  bare  probability. 

"  Your  Common  Writing  (for  which  you  have  my  humble  thanks)  is  at  laft  come 
**  fafe  to  my  hands  \  but  my  occafions  have  not  yet  allowed  the  leifure  to  fix  my 
"  thoughts  upon  it :  only  if  the  dictionary  (whofc  edition,  had  my  wifhes  the  power 
"  to  fwiften  it,  fhould  be  very  fudden)  do  not  over-fwell  and  difeafe  it  of  a  tympany, . 
"  methinks  the  bulk  of  the  grammar  is  very  reafonable  in  reference  to  what  the  title 
"  promifes,  which  I  was  well  pleafed  to  fee  fo,  apprehending  (nor  arc  my  fears  yet 
"  entirely  fuppreffed)  left  that  this  way  of  faving  the  labour  of  learning  a  language 
*'  fhould  prove  like  a  new  device,  I  have  lately  feen,  to  perform  all  the  operations 
"  of  arithmetic  by  the  help  of  an  inftrument,  where  I  found  it  much  more  difficult 
**  to  learn  the  ufes  of  the  inftrument,  than  the  rules  of  the  art. 

**  That  in  my  laft  I  took  no  notice  of  Mr.  Duty's  excellent  difcourfe  of  teaching 
"  logic,  was  not  at  all  my  neglect,  but  the  treacheroufnefs  of  my  memory  -y  for  which  . 
"  meaning  to  apologifc  to  the  author  himfelf,  I  fhall  for  this  time  add  no  more  to 
"  your  trouble,  but  an  humble  requeft  to  allure  liim,  that  I  am  his,  and  yourfelf, . 
"  that  I  am 

"  Your  moft  really  affectionate  friend  and  humble  fcrvant, 

"  Robert  Boyle." 

The  letter,  which  he  wrote  on  the'  3d  of  May,  1647,  to  Mr.  John  Dury,  famous 
for  his  attempts  to  reconcile  the  Lutherans  and  Calvinifh,  will  fhew  Mr.  Boyle's  mode- 
ration, at  that  time,  with  reipeel  to  differences  in  religious  opinions. 

"IT  has  been  long,  fays  he,  as  well  my  wonder,  as  my  grief,  to  fee  fuch  compa- 
"  I  rativcly  petty  differences  in  judgment  make  fuch  wide  breaches  and  vaft  divi- 
"  fions  in  arYlction.  It  is  ftrange,  that  men  fhould  rather  be  quarrelling  for  a  few 
"  trifiing  opinions,  wherein  th  -y  UiiTent,  than  to  embrace  one  another  for  thofe  many 
"  fundamental  truths,  wherein  they  agree.  For  my  own  part,  in  fome  two  or  three 
*«  and  forty  months,  that  I  fpent  in  the  very  town  of  Gentva,  as  I  never  found  that 
"  people  difcontented  with  their  own  church-government  (the  gallingncfs  of  whofe 
"  yoke  is  the  grand  fcarc-crow  that  frights  us  here)  Jo  could  I  never  oblerve  in  it 

6  any . 
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•*  any  fuch  trafcendcnt  excellency,  as  could  oblige  me  either  to  bolt  heaven  againft, 
*«  or  open  Newgate  for  all  thofe,  that  believe  they  may  be  faved  under  another. 
*'  Wherefore  I  muft  confefs,  it  would  be  extremely  my  fatisfaftion,  if  I  could  fee, 
"  by  God's  blefting,  your  pious  endeavours  of  twilling  our  froward  parties  into  a 
"  moderate  and  fatisfa&ory  reconcilement,  as  fuccefsful,  as  I  am  confident  they  will 
"  be  prudent  and  unwearied.  As  for  our  upftart  fe&aries  (mulhrooms  of  the  laft 
u  night's  fpringing  up)  die  worft  part  of  them,  if  not  exalperatcd  by,  inftead  of 
"  lighting  them  into  the  right  way  with  the  candle,  flinging  the  candleftick  at  their 
"  heads,  like  Jonab\  gourd,  fmitten  at  the  root  with  the  worm  of  their  irrationality, 
"  will  be  as  fudden  in  their  decay,  as  they  were  hafty  in  their  growth  \  and  indeed 
"  perhaps  the  fafeft  way  to  deftroy  them  is  rather  to  let  them  die,  than  attempt  to 
"  kill  them." 

On  the  8th  of  the  fame  month  he  wrote  the  following  letter  to  Mr.  Hartlib. 
"  Dear  Mr.  Hartlib, 

"IT  was  very  needlefs  in  your  laft  to  make  apologies  for  the  glad  parliamentary 
"  Y  news  y°u  began  your  letter  with  ;  for  befides  that  its  goodnefs  authorifes  its  na- 
"  ture,  and  were  able  to  prefer  fo  plcafing  a  difobedience  to  the  moft  exaft  compli- 
"  ance  with  my  defires ;  befides  this,  1  fay,  you  intcreft  yourfelf  fo  much  in  the 
"  InviJibU  College,  and  that  whole  fociety  is  fo  highly  concerned  in  all  the  accidents  of 
"  your  life,  that  you  can  fend  me  no  intelligence  of  your  own  affairs,  that  does  not 
"  (at  leaft  rationally)  aflume  the  nature  of  Utopian.  And  truly,  Sir,  for  my  parti- 
•*  cular,  had  you  been  to  coin  and  fliapc  news,  not  fo  much  to  inform,  as  to  delight 
"  me,  you  could  fcarce  have  made  choice  of  any,  that  were  more  welcome,  either  to 
«'  my  wiflies  for  their  own  particular  fatisfadion,  or  for  thofe  that  I  dedicate  to  the 
11  good  of  the  public,  which  can  acknowledge  your  merits  with  no  advantage,  that  has 
"  not  a  direel  tendency  to  its  own,  and  which,  by  the  higheft  cxpreflions  of  gratitude 
"  for  your  fcrvice  to  it,  docs  but  enable  your  zeal  to  multiply  and  continue  them. 
"  The  phrafes  of  the  ordinances  (which  thefe  alone  of  yours  have  brought  me  into 
41  charity  with  again )  were  indeed  extremely  civil  in  refpeft  of  thofe  that  framed 
"  them  •,  and  yet  but  barely  juft  in  regard  of  him  for  whom  they  were  defigned. 
M  Certainly  the  taking  notice  of,  and  countenancing  men  of  rare  induftry  and  publick 
«  fpirit,  is  a  piece  of  policy  as  vaftly  advantageous  to  all  ftatcs,  as  it  is  ruinoufly  ne- 
"  glected  by  the  molt.  And  therefore  we  may  evidently  obferve  thofe  common- 
*•  wealths  (as  the  Hollanders  and  the  Venetian)  to  be  the  moft  happy  and  the  moft 
"  flourilhing,  where  ingenuity  is  courted  with  the  greateft  encouragements.  Mr. 
"  Hairs  unmerited  elogium  of  me  I  muft  in  jufticc  afcribe  rather  to  his  civility,  than 
"  to  his  opinion  ;  to  the  former  of  which  I  am  alfo  redcvablc  for  a  very  handfomc 
"  complimental  letter,  he  was  lately  plcafed  to  honour  me  with,  to  which  I  fliall  re- 
"  queft  a  fpecdy  conveyance  of  the  inclofed  (though  unfuitablc)  anfwer,  and  a  belief, 
"  that  I  lift  it  not  amongft  the  leaft  of  your  favours,  to  procure  me  the  acquaintance 
"  of  a  pcrfon,  that  treading  antipodes  to  the  ftrain  of  his  contemporaries,  has  Sep- 
"  tcmbcr  in  his  judgment,  whilft  we  can  fcarce  find  April  upon  his  chin. 

•*  Mv  fenfe  of  Ins  propofitions  concerning  the  College  1  muft  neceflarily  fufpend, 
"  till  a  more  exquifite  information  of  the  particulars  of  his  whole  dcfign.  Only  by 
"  the  by  I  fliall  take  the  freedom  to  tell  you,  that  though  I  cftcem  Mr.  Hall  very 
**  moderate  in  the  point  of  pecuniary  duties,  you  can  fcarce  be  too  tender  in  tafking 
"  young  collcgiates  as  to  the  duties  of  the  brain,  fince  they  being  all  of  them  to  be 

"  perfons 
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*'  perfons  of  quality  and  volun tiers,  will  hardly  fupport  with  alacrity  any  thing  that 
**  favours  of  conftraint  j  befides  that  the  gallantry  and  noblenefs  of  their  own  prin- 
"  ciples  will  carry  them  on  unimpofedly  to  do  much  more,  than  your  ftrictcft  con- 
"  dilutions  can  reafonably  enjoin  them.  The  expedients  you  propofe  to  Mr.  HalPt 
"  tutor  arc  not  at  all  unlikely  to  take ;  and  the  applications  you  counfel  him  to  make 
"  to  thofe  three  famous  mathematicians,  can  promife  a  great  deal  of  probability  for 
44  their  fuccefs  :  efpecially  Gajfcndus^  a  great  favourite  of  mine,  I  take  to  be  a  very 
44  profound  mathematician,  as  well  as  an  excellent  aftronomer,  and  one  that  has 
44  collected  a  very  ample  trcafury  of  numerous  and  accurate  obfervations  of  all  that 
44  belongs  to  the  abftrufe  fcience  of  thofe  fublimer  bodies.  I  find  you  very  happy, 
44  or  rather  very  judicious,  in  the  nominating  of  the  perfons,  Mr.  Hall's  tutor  is  by 
44  you  addrefled  to;  and  am  confident,  as  well  as  you,  that  thofe  elevated  fpirits  will 
44  not  prove  half  fo  coftive  and  fo  pedantical,  as  the  great  fcholarians  of  our  colleges* 
44  whom  yet  I  am  apt  enough  to  pardon,  in  confuieration  of  the  uiefulnefs  (for  the 
**  moll  part)  of  the  knowledge  they  conceal,  which  perhaps  being  admired  but  as 
44  long  as  kept  in  a  myftery,  an  imparting  difcovery  would  depreciate. 

44  The  rife  you  have  now  to  refume  your  former  correfpondencies  with  the  great 
44  Merfemus%  I  hope  you  will  greedily  embrace,  he  being  a  man  truly  incomparable 
44  in  his  own  way,  and  the  mechanics  he  tranfeends  in  as  greatly  beneficial  as  little 
44  underflood.  The  Englilhing  of,  and  additions  to  Ougbtred's  Clavis  Matbe- 
•*  matka  does  much  content  me,  I  having  formerly  fpent  much  ftudy  on  the  original 
"  of  that  algebra,  which  I  have  long  fince  eftcemcd  a  much  more  inftrudtive  way  of 
44  logic,  than  that  of  driftotle.  No  body  has  yet  been  charitable  enough  to  fend  me 
«4  either  the  long  defired  Office  of  Jddrefs,  or  Mr.  Duty's  wilhed  for  difcourfc  con- 

*  cerning  Accommodation,  though  my  longings  for  their  fight  have  been  very  fuit- 
44  able  to  the  contentments  I  expect  from  their  perufal.  I  have  written  a  long  letter 
44  to  Mr.  Ihtry,  by  the  fame  poft,  that  is  to  deliver  you  this ;  and  it  lhall  not  be  the 
44  neglect  of  my  improving  my  rhetoric  to  the  uttermoft,  that  fliall  impede  my  pre- 
44  vailing  with  him,  by  exemplifying  his  rules,  to  clothe  with  flefh  and  Ikin  his  ex- 
44  cellent  Ikeleton  of  the  Art  of  Reafoning. 

44  For  your  bedfellow's  receipt  for  the  ftone  (which  certainly  wants  a  parallel,  if 
44  it  be  not  more  eafy  than  effectual)  I  befeech  you  to  return  her  (together  with  the 
14  prefent  of  my  humble  fervice)  moft  humble  thanks,  which  I  mean  very  Ihortly, 
44  God  willing,  to  pay  you  in  an  epiftle  I  have  drawn  up  to  perfuade  men  to  commu- 
44  nicate  all  thole  fuccefsful  receipts,  that  relate  either  to  the  prefervation  or  recovery 
44  of  our  health  i  to  which  (if  you  will  pardon  me  a  clinch)  I  lhall  add,  as  to  the 
44  difeafe  la  It  named  (fo  cruel  in  its  tortures,  and  fo  fatal  in  its  cataftrophe)  that  they 
44  muft  have  their  hearts  more  hard  than  a  very  ftone,  that  can  rcfufe  a  fanative  remedy 
44  for  the  ftone. 

44  As  for  me,  during  my  confinement  to  this  melancholy  folitude,  I  often  divert. 
44  myfelf  at  leifure  moments  in  trying  fuch  experiments,  as  the  unfurnifhednefs  of  the 
44  place,  and  the  prefent  diftractcdnefs  of  my  mind,  will  permit  me  j  which  when 
44  once  my  vacant  intervals  of  time  will  give  me  leave  to  blot  paper  with,  and  make 

*  fome  Ihort  difcourfcs  and  reflections  upon,  you  may  ( with  all  the  fervices  you  lhall 
41  be  pleafcd  to  command  their  author)  confidently  expect  from, 

44  Sir,  your  moft  affectionate  friend  and  humble  fervant, 

44  Robert  Boyle.'* 

Vol.  I.  f 
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The  Invifible  College,  which  Mr.  Boyle  fpeaks  of  in  this  letter,  as. we  11  as  in  thole 
to  Mr.  Mar  comes  and  Mr.  Talltnts,  probably  refers  to'  that  aflembly  of  learned  and 
curious  gentlemen,  who,  after  the  breaking  out  of  the  civil  wars,  in  order  to  divert 
themfelves  from  thofe  melancholy  fccnes,  applied  thcmfelves  to  experimental  inqui- 
ries, and  the  ltudy  of  nature,  which  was  then  called  the  new  philofophy,  and  at 
length  gave  birth  to  the  Royal  Society.  This  aflembly  Dr.  Wallis,  who  was  one  of 
its  members,  gives  the  following  account  of*.  "  About  the  year  1645  Cav*  he) 
"  while  I  lived  in  London,  I  had  the  opportunity  to  be  acquainted  with  divers  worthy 
"  perfons,  inquifnivc  into  natural  philofophy  and  other  parts  of  human  learning,  and 
M  particularly  of  what  hath  been  called  the  new  or  experimental  philofophy.  We 
"  did  by  agreement,  divers  of  us,  meet  weekly  on  a  certain  day,  to  treat  and  dif- 
"  courfe  ot  fuch  affairs.  Of  which  number  were  Dr.  John  Wtlkins,  afterwards  bifhop 
M  of  Chefter,  Dr.  Jonathan  Geddard,  Dr.  George  Ent,  Dr.  Gliffon,  Dr.  Merrel,  doctors' 
*'  in  phyfic;  Mr.  Samuel  Fofter,  then  profeffbr  of  aftronomy  at  Grejham  college,  Mr. 
*«  Theodore  Haak,  a  German  of  the  Palatinate,  and  then  refident  in  Ltndon,  who,  I 
M  think,  gave  the  firft  occafion,  and  firft  fuggefted  thofe  meetings,  and  many  others. 
**  Thefe  meetings  we  held  fometimcs  at  Dr.  G  aidant's  lodging  in  Wood-ftrtet  (orfome 
**  convenient  place  near)  on  occafion  of  his  keeping  an  operator  -in  his  houfe,  for 
*  grinding  glafles  for  telefcopes  and  microfcopes  j  and  fometimes  at  a  convenient 
**  place  in  Cbeapfide  -,  fometimes  at  Grejham  college,  or  fome  place  near  adjoining. 
"  Our  bufinefs  was  (precluding  matters  of  theology  and  (tate-afrairs)  to  difcourfe  and 
*«  confider  of  philofophical  inquiries,  and  fuch  as  related  thereunto,  as  phyfic,  ana- 
**  tomy,  geometry,  aftronomy,  navigation,  ftatics,  magnetics,  enemies,  mechanics, 
"  and  natural  experiments,  with  the  ftate  of  thefe  ftudies,  as  then  cultivated  at  home 
**  and  abroad.  About  the  year  1648,  1649,  fome  of  us  being  removed  to  Oxford, 
"  firft  Dr.  IVilkins,  then  I,  and  foon  after  Dr.  Goddard,  our  company  divided.  Thofe 
**  in  London  continued  to  meet  there,  as  before,  and  we  with  them,  when  we  had 
"  occafion  to  be  there.  And  thofe  of  us  at  Oxford,  with  Dr.  Ward,  fine*  bifhop  of 
"  Salifbury,  Dr.  Ralph  Batburfi,  now  prefident  of  Trinity  college  in  Oxford,  Dr. 
"  Petty,  fince  Sir  William  Petty,  Dr.  Willis,  then  an  eminent  phyfician  in  Oxford^ 
"  and  divers  others,  continued  fuch  meetings  in  Oxford,  and  brought  thofe  ftudies 
M  into  fafhion  there,  meeting  firft  at  Dr.  Petiy's  lodgings  in  an  apothecary's  houfe, 
"  becaufe  of  the  convenience  of  infpe&ing  drugs,  and  the  like,  as  there  was  occa- 
"  fion  and  after  his  remove  to  Ireland  (though  not  fb  conftantly)  at  the  lodgings  of 
"  Dr.  IVilkins,  then  warden  of  Wadbam  college-,  and  after  his  removal  to  Trinity 
"  college  in  Cambridge,  at  the  lodgings  of  the  honourable  Mr.  Robert  Boyle,  then 
"  refident  for  divers  years  in  Oxford.  Thefe  meetings  in  London  continued,  and  after 
"  the  king's  return,  in  1 660,  were  incrcafed  with  the  acceffion  of  divers  worthy  and 
44  and  honourable  perfons,  and  were  afterwards  incorporated  by  the  name_of  the 
"  Royal  Society,  and  fo  continue  to  this  day."  — ' " 

But  to  return  to  Mr.  Boyle,  his  early  zeal  for  religion  and  virtue,  and  his  friendly 
faithfulnefs  ir.  reproving  and  counfelling  fuch  as  tranfgrefied  the  laws  of  both,  are 
client  from  two  letters  fent  to  a  noble  lord,  one  or  both  written  when  he  was  but 
little  turned  of  twenty  years  of  age.    I  fhall  fubjoin  one  of  them. 

•  Serhis  letter  to  Dr.  Tbcmat  Smith,  dared  January  20,  1606-7,  publifhed  in  Mr.  Tbmat  Hearu'a 
Appendix  H  his  preficc  to  Ptttr  Langtofi'i  chronicle,  Vol.  L  p.  161.  edit.  Linda*,  1725. 

«  Dear 
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"  Dear  Count, 

*  TT|  7  HEN  I  ftiould  have  anfwered  yours  by  the  laft  poft,  fome  phyfic  1  had 
««  VV  taken  the  night  before  ranging  very  brifkly  through  all  my  veins  had  fo 
**  ftnrred  up  and  exafperated  my  ill  humours,  that  I  durft  not  handle  a  pen.  But  now 
««  I  am  calmed  enough  to  let  you  know,  that  I  lefs  applaud  yourconftancy  than  your 
**  gallantry,  that  makes  you  fo  unfeafonably  turn  Prefbyterian,  by  devoting  yourfelf 
«•  to  the  Kirk.  I  hope  you  will  never  juftify  the  proverb  of,  the  nearer  the  Cburcb, 
««  the  farther  from  God  ,  but  this  fame  epithet  of  incomparable,  with  the  appertaining 
"  ftory,  if  it  be  not  rather  your  compliment,  than  your  opinion,  relHhes  of  more 
«  paflion,  than  is  allowed  you  for  any  woman  but  one.  If  I  durft  fo  much  injure 
«'  your  judgment,  as  to  diftruft  your  conftancy,  I  mould  tell  you,  that  marriage  is 
««  not  a  bare  prefent,  but  a  legal  exchange  of  hearts ;  and  the  fame  contract,  that 
**  gives  you  right  to  another's,  ties  you  to  look  upon  your  own  as  another's  goods, « 
*»  and  too  furely  made  over,  to  remain  any  longer  in  your  gift.  I  mould  tell  you 
«*  farther,  that  no  change  could  be  lefs  excufable  than  yours,  not  only  becaufe  you 
«'  are  blefled  with  a  lady,  whofe  beauty  and  merit  make  injuries  to  your  faith  and 
"  happmefs  infeporable,  but  becaufe  too  you  cannot  father  upon  your  obedience  any 
««  temptation  to  a  ranging  Same ;  for  you  afiumed  the  entire  liberty  of  chufing  to 
"  yourfelf  whom  you  muft  now  folcly  blame,  if  you  matched  not  to  your  fatisfadtion, 
«'  when  you  matched  fo  purely  for  it,  that  had  you  as  much  motive  to  ficklenefs,  as 
«  you  have  to  the  contrary  virtue,  you  ought  to  expect  as  little  pity,  as,  God  be 
**  praifed,  you  need;  and  could  betray  no  diflike  of  your  election,  that 'would  not 
«*  either  criminate  your  honour,  or  difparage  your  judgment.  •  *  * 

"  But  I  hope,  dear  count,  by  this  time  you  will  think  me  as  mad  for  writing  all 
«*  this  to  you  ierioufly,  as  I  mould  think  you,  if  my  fufpicions  were  juft  ;  for  I  hope 
"  your  innocence  will  turn  all  this  into  a  compliment  to  Mrs.  Kirke,  by  diftrufting 
«  her  eyes  of  the  power  of  kindling  a  flame,  which  fuch  obftacles  oppofe,  and  lo 
**  great  inconveniences  would  attend. 

"  The  difafter  of  your  addrefles  to  the  council  of  ftate  I  am  extremely  troubled 
««  at,  both  for  your  fake  and  my  own  ;  fince  not  only  that  difappointment  defeats  me 
«  of  good  company,  but,  I  much  fear,  mifleads  you  into  ill.  And  trulyj  my  lord, 
"  I  am  enough  your  fcrvant  to  tell  you  freely,  that  a  young  man,  that  ventures  him- 
"  felf  in  ill  company,  tempts  as  many  temptations,  and  expofes  himlelf  to  as  many 
**  inconveniences,  as  to  reckon  up  would  require  a  homily,  and  to  infift  on  a  vo- 
«  lume,  rather  than  a  letter.  The  feveral  goods  of  body,  mind,  fame,  and  fortune, 
■  are  blafted  by  ill  company.  For  firft  (to  begin  with  the  laft)  it  engages  us  to  that 
«  riot  and  expenfivenefs,  which,  befides  that  it  is  ever  ruinous,  is  now  fignally  un- 
«  feafonablc,  b  ing  not  only  extremely  unfuitable  to  the  fad  condition  of  our  times, 
m  but  peculiarly  obftruftive  to  thofe  who  make  applications  to  the  ftatc  for  relief  or 
M  compenlation  of  loftes ;  fince  the  fame  expences  that  beget  want,  pafs  for  argu- 
**  ments  of  plenty,  in  the  opinion  of  thole  whofe  belief  of  our  want  is  as  great  a 
"  requifite  to  the  removal  of  it,  as  the  juftnefs  of  that  belief  were  a  misfortune. 
«•  How  much  the  body  fuftersby  thofe  debauches,  that  arc  epidemical  to  loofe  com- 
»•  pany,  though  the  inftanoes  be  numerous  and  obvious,  few  youths  will  believe, 
"  till  their  experience  hadi  fadly  convinced  them  ;  not  to  mention,  that  thofe  diftem- 
««  pers  that  are  both  the  effctts  and  puniftiments  of  excefs,  are.  as  unesfy  upon  the 
<«  fcore  of  ftiame,  as  that  of  pain  i  and  health  impaired  by  diflblutenefs  has  com- 
**  monly  the  fate  of  needing  pity,  and  wanting  it.    As  for  the  mind,  ill  company  is 
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u  an  infe&ed  ,air  for  it ;  which,  though  it  be  precifely  no  difcafe,  difpofes  to  the  moll 
**  mortal  ones.  Bad  examples  are  the  general  pimps  of  every  vice ;  and  I  dare 
M  boldly  affirm,  that  fewer  people  go  to  hell  for  pride,  or  oaths,  or  incontinence 
**  than  for  company ;  which  I  therefore  defire  to  draw  in  blacker  colours  to  you,  be- 
**  caufe  I  have  ever  obferved  it  worft  for  the  belt  natures,  Cnce  they  being  pliable  and 
"  eafy  do  many  things  that  offend  their  confidences,  merely  to  plcafe  the  company 
tc  which  a  man  mull  be  like  to  be  liked,  and  which  not  to  imitate  is  interpreted  to 
"  reprove.  And  when  once  compliance  has  betrayed  one  to  a  vice,  cuftom  detains 
**  us  there,  it  happening  to  men  in  fins,  as  in  taking  of  tobacco,  which,  though  at 
•*  firft  lucked  in  with  reluctance,  barely  to  plealc  the  company,  men  afterwards  find 
"  a  gufto  in,  and  are  unable  to  leave  off.  And  therefore  I  prefer  few  laws  before 
14  that  of  a  nation  we  are  plcafed  to  call  barbarous,  amongft  whom  it  was  allowed  to 
**  fue  a  man  for  keeping  evil  company,  as  well  as  for  not,  adultery,  or  any  other 
.  *'  crime  it  leads  to  •,  which  will  appear  lefs  llrange  and  more  equitable  to  them  that 
*'  confider,  that  amongft  us  a  bawd  is  as  legally  punilhable  as  a  whore  or  wenching. 
*«  And  lallly,  a  good  name  can  by  nothing  be  drained  deeplier  than  by  ill  company. 
«*  Few  people  have  either  the  charity  or  opportunity  to  know  men  intimately  j  and 
M  there  is  no  way  either  more  probable,  or  more  frequented,  to  judge  of  thofe  we 
"  know  not,  than  by  their  company,  fince  men  are  not  unreafonably  fuppofed  to 
"  delight  in  thofe  qualities  they  delight  in  others  for.  For  befides  that  the  chc-ice  of 
**  ill  company  does  not  only  make  men  thought  to  have  been  vicious,  but  to  be  made 
*'  fo,  as  longing  for  unhealthy  and  extravagant  tralh  does  not  only  argue,  that  a  maid 
M  has  the  green-Gcknefs,  but  ferves  to  increafe  the  difcafe;  young  men  confider  not 
*«  enough,  how  deep  a  root  the  firft  imprcflions  they  give  of  themfelves  take,  and 
u  confider  not,  how  difficult  it  is  to  bring  men  to  think  well,  when  to  do  fo  they 
**  mud  acknowledge  to  themfelves,  that  they  have  thought  amifs ;  efpecially  fince 
*4  moll  human  acknowledgments  being  of  fo  changeable-coloured  a  complexion,  that 
**  like  pigeons  necks  they  give  various  reprefentations,  as  they  are  varioufly  looked 
"  on.  A  disfavouring  prepoffeflion  brings  even  our  good  actions  under  the  difad- 
*  vantage  of  fufpicion,  and  procures  our  indifferent  ones  the  harlhell  conftruction  j 
"  where  the  intention  is  doubtful,  men  generally  collecting  it  from  their  opinion  of 
"  the^r*rfon,  and  being  difpofed  to  believe  rather  that  he  is  faulty,  than  they 

It  was  about  the  fame  time,  that  he  wrote  his  Free  Difceurfe  againft  cufteitury  Swear- 
ing ;  the  manufcript  of  which  in  his  own  hand-writing  is  ftill  extant ;  and  by  the 
neatnefs  and  exa&nefs  of  it  appears  not  to  have  been  the  firft  draught,  though  it  is 
dated  Anno  MDCXLI'Il.  The  firft  leaf  has  this  title,  The  Swearer  ftlenced  by  R.  B. 
but  in  the  firft  page  it  is  called,  A  Free  Difceurfe  againft  cuftomary  Swearing.  It  is  de- 
dicated to  his  filler,  the  countefs  of  Kildare.  There  is  annexed  to  it,  A  Dijfuajtve 
from  Curjing,  from  Mr.  W.  D.  to  Sir  G.  L.  Thefc  two  pieces  were  publilhed  at 
l^ndon,  1695,  in  Svo,  by  Dr.  John  Williams,  afterwards  bilhop  of  Cbicbeftert  wha 
obferves  in  his  preface,  that  the  Difcourfe  was  the  third  treatile,  which  Mr.  Boyle, 
though  then  but  twenty  years  of  age,  had  prepared  for  the  public ;  his  Seraphic  Love, 
afterwards  printed,  and  his  EJfay  on  mijlaken  Medefty,  being  referred  to  in  this 
piece. 

But  the  courfc  of  his  ftudics  was  interrupted  for  fome  time  in  the  fummer  of  the 
year  1647,  by  a  fcverc  fit  of  the  llonc,  to  which  diftcmper  he  was  extremely  Jubject. 
However,  in  September  following  he  went  to  Brijlol  and  Salijbury ;  and  in  February,. 

"  1647-8, 
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1647-8,  made  a  >o$'age  to  Holland,  partly  to  vifit  the  country,  and  partly  to  accom- 
pany his  brother  Frauds  in  conducting  his  wife  from  the  Hague \    But  he  did  not  ftay 
long  there,  for  on  the  15th  of  April,  1648,  he  was  at  London;  and  on  the  13th  of 
May  at  Stalbridge,  whence  he  wrote  to  his  fitter  Ranelagb,  giving  her  an  account, 
that  he  fhould  poflibly  foon  fend  her  his  thoughts  upon  the  fubject  of  Toleration,  in 
an  eflay  of  his,  intitlcd,  Of  Divinity  k.    He  returned  to  London  the  fame  month, 
where  he  was  likewife  in  July  ;  and  in  a  letter  to  the  countefs  of  Monmouth  at  Moor- 
Park,  dated  the  7th  of  that  month,  mentions  a  piece  of  his  writing,  then  in  the 
hands  of  that  lady c.    He  was  in  Auguft  following  at  Leez  in  EJfex,  the  feat  of  his 
filler  the  countefs  of  Warwick,  where  on  the  tth  of  that  month  he  finiflied  his  trea- 
tife,  intitled,  Some  Motives  and  Incentives  to  the  Love  of  God,  pathetically  difcottrfed  of 
in  a  Letter  to  a  Friend :  of  which  I  fhall  give  fome  further  account  below,  when  I 
have  occafion  to  mention  the  publication  of  it.    But  he  was  returned  to  Stalbridge  on 
the  9th  of  September  following  •,  and  on  the  26th  of  March  1 649,  was  at  Marjlon 
in  Somerfetjbire,  the  feat  of  his  brother,  the  lord  Brogbill;  and  on  the  2d  of  Auguft- 
at  Bath  t  in  a  letter  from  whence  to  his  filler  Ranelagb  of  that  date he  takes  notice 
of  his  having  been  troubled  for  three  or  four  weeks  with  a  quotidian  ague,  "  though 
"  in  the  intervals  of  the  fit  (fays  he)  I  both  began  and  made  fome  progrefs  in  the 
«  promifed  difcourfc  of  Public  Spiritednefs.    But  now  truly  wcaknefs,  and  the  doctor's 
"  prefcriptions,  have  caft  my  pen  into  the  fire,  though  in  fpite  of  their  menaces  I 
"  ibmetimcs  prefume  to  fnatch  it  out  a  while,  and  blot  fome  paper  with  ir.  My 
«  prefent  employment  is  reviewing  fome  Confolatory  Thoughts  on  the  Lofs  of  Friends, 
44  which  my  poor  lady  Sufan's  death  obliged  me  to  entertain  myfelf  with,  and  which 
44  I  am  now  recruiting."    But  on  the  3 1  It  of  that  month  he  was  returned  to  Sta!*- 
bridge,  as  appears  from  a  letter  of  his  of  that  date  to  the  fame  lady ',  wherein  he 
writes  thus  :  44  I  will  not  now  prefume  to  entertain  you  with  thofe  moral  fpeculations, 
44  with  which  my  chemical  practices  have  entertained  me;  but  if  this  laft  ficknefs  had. 
44  not  diverted  me,  I  had  before  this  prcfented  you  with  a  difcoorfe  (which  my  vanity, 
44  made  me  hope  would  not  have  difpleafed  you)  of  the  theological  ufe  of  natural  phi- 
44  lofophy,  endeavouring  to  make  the  contemplation  of  the  creatures  contributory  to. 
44  the  inllrucYion  of  the  prince,  and  to  the  glory  of  the  author  of  them.    But  my. 
44  blood  has  fo  thickened  my  ink,  that  I  cannot  yet  make  it  run  ;  and  my  thoughts. 
44  of  improving  the  creatures  have  been  very  much  difplaced  by  thofe  of.  leaving, 
44  them.    Nor  has  my  difeafe  been  more  guilty  of  my  oblivion,  than  my  cmploy- 
44  ment,  fincc  it  has  begun  to  releafe  me  ;  for  Vulcan  has  fo  tranfportcd  and  bewitched. 
44  me,  that  as  the  delights  I  taftc  in  it,  make  me  fancy  my  laboratory  a  kind  of 
44  Elyfium,  fo,  as  if  the  threfhold  of  it  poffeffed  the  quality  the  poets  afcribed  to. 
44  that  Let  be  their  fictions  made  men  taftc  of,  before  their  entrance  into  thofe  feats  of. 
44  blifs,  I  there  forget  my  ftandifh  and  my  books,  and  almoft  all  thing-,  but. the  un- 
44  changeable  refolution  J  have  made,  of  continuing  till  death  your,  &c." 

He  was  at  London  on  the  15th  of  November,.  16491  on  the  20th'  of  the  fame- 
month  at  Mar/ton;  on  the  21ft  of  December,  and  in  the  month  of  January  follow- 
ing, again  at  London  ;  and  on  the  ift  of  May,  1650,  .  at  Stalbridge,  whence  he  wrote 
the  following  letter  to  Mr.  Hartlib: 

1  Mr.  BsjU'i  letter  to  Mr.  Marccmhtt,  dated  from  Lttutsm,  February  2*,.i647-fi,  in  which  he  roe  ra- 
tions hi»  intentionj  of  i'ctiing  oot  for  IhlUnd  the  next  Jay.  *  Sec  his  Work$,  Vol.  VI.  p.  4$. 
*  ibid.  p.  if.                      4  Ibid.  p.  4S.  •  Ibid  p.  43. 
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"SIR, 

«  ¥  HAVE  herefo  little  time  to  difpatch  a  great  deal  of  indifpenfible  bufinefs  in,' 
«*  \  that  my  knowledge  of  your  goodnefs,  and  yours  of  my  hurry,  promifes  me 
44  your  pardon  for  the  neceflitated  fault  or  returning  to  fo  long  and  to  excellent  a 
44  letter  fo  fhort  and  fo  hatly  an  anl'wcr,  which  ought  to  be  wholly  employed  in  ac- 
*c  knowledgments  and  thanks  for  the  exact  intelligence  you  are  pleated  to  oblige  me 
M  with  from  Utopia  and  Breda  •»  my  inclination  as  much  concerning  me  in  Republici 
"  Literariat  as  my  fortune  can  do  in  Republicd  Anglicani.  Nor  am  I  here  altogether 
44  idle,  though  my  thoughts  only  are  not  at  prelent  ufclefs  to  the  advancement  of 
44  learning  j  for  I  can  fometimes  make  a  ihift  to  fnatch  from  the  imporcunity  of  my 
44  affairs  leifure  to  trace  fuch  plans,  and  frame  fuch  models,  as,  if  my  Irilh  fortune 
«  will  afford  me  quarries  and  woods  to  draw  competent  materials  from,  to  conftruA 
**  after  them,  will  fit  mc  to  build  a  pretty  houfe  in  Atbtns,  where  I  may  live  to  phi- 
"  lofophy,  and  Mr.  Uartlib* 

Mi%  "  A  cordial  friend,  and  not  wholly  wfelcfs  fervant, 

MtyUy,  l6jO. 

44  R.  B. 

««  In  great  haftc,  which  I  befcech  you  pardon." 

To  this  I  lhall  add  here  another  letter  to  the  fame  gentleman,  the  date  of  which  is 

wanting. 

«  Dear  Mr.  Hartlib, 

9  T  A  M  furc,  that  you  have  too  much  charity  to  wantjuflice;  and  therefore  on  the 
«  £  fcore  of  your  ferious  promife  I  am  bold,  not  only  to  defile,  but  to  expect  at 
44  your  hands  zAiercurius  Pbilofopbicus,  in  an  account  of  the  projects  and  fucceffes  of 
44  that  college,  whereof  God  has  made  you  hitherto  the  midwife  and  nurfc.  I  (hall 
44  not  beg  any  information  from  you  of  that  diurnal  news,  of  which  a  whole  fheet 
44  may  be  had  for  a  penny,  and  yet  be  over-bought.  No,  I  will  Hint  my  requcfts  to 
44  your  Utopian  intelligence,  as  the  only  way  to  keep  me  in  charity  with  men,  by 
44  letting  me  fee,  that  the  degenerate  world  yet  harbours  fome,  that  do  not  undeferve 
44  the  name.  As  for  mc,  knowing,  that  my  letters  will  be  guilty  of  faults  enough 
44  in  rhetoric,  without  loading  themfelves  with  any  ncedlcls  crimes  in  morality,  I 
44  here  openly  difclaim  all  compliments,  and  folemnly  engage  tnyfelf  (as  to  me)  to 
44  give  them  a  perfed  banilhment  from  our  convcrfc,  wherein  I  am  confident  I  lhall 
«  have  but  a  very  eafy  office  to  furmount  i  fince  for  my  part  I  ever  eftccmed  them  at 
44  beft  but  the  froth  (not  to  fay  the  fcum)  of  civility,  and  for  yours,  I  know  the 
44  gallantry  of  your  principles  leads  you  to  the  noblclt  way  of  putting  them  out  of 
44  countenance,  by  carrying  you  to  doing  men  really  more  good  than  they  dare  pro- 
44  mife.  And  fince  you  do  not  difdain  the  mcaneft  workman,  that  is  but  willing  to 
«4  lay  fome  few  ftones  towards  the  building  of  your  college,  I  lhall  in  my  following 
44  epiftlcs  (if  this  procure  them  a  pafs)  take  the  liberty  to  acquaint  you  with  what 
44  thoughts  and  obfervations  of  mine  I  lhall  judge  ufeful  in  reference  to  fo  glorious 
44  a  defign  •,  to  which  I  lhall  think  it  very  much  my  happinefs,  if  any  endeavours  of 
«  mine  can  have  the  honour  in  the  leaft  mcafurc  to  contribute,  not  only  as  they  owe 

44  a  duty 
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•*  a  duty  to  the  public  (though,  I  rauft  confefs,  thatofitfclf  a  very  prevalent  motive) 
**  but  becaufe  I  know  you  fo  vaftly  affectionate  to  that  public,  that  my  invention 
**  will  furnilh  mc  with  no  fitter  way,  than  that  of  my  fcrvices  to  it,  to  give  you  real 
"  and  accepted  teftimonies  of  my  being,  &c." 

He  had  now  gained  fo  eminent  diftinftion  in  the  republic  of  learning,  that  hr 
1 65 1  Dr.  Nathaniel  Higbmore,  a  phyfician,  who  had  been  a  member  of  Trinity  col- 
lege in  Oxford,  addreffed  to  him  his  Treatife,  printed  at  London  that  year,  under  the 
tide  of  The  Hiftory  of  Generation;  examining  the  fcveral  opinions  of  divers  author s,  ef 
penally  that  of  Sir  Kcnelm  Digby  in  bis  Difcourfe  of  Bodies.  With  a  general  relation- 
ef  the  manner  of  Generation  as  well  in  plants  as  animals ;  with  feme  figures  delineating 
the  firft  originals  of  fame  cteatures,  evidently  demonjlrating  the  reft.  To  which  is  joined  a 
Difcourfe  of  the  Curt  of  Wounds  by  Sympathy,  or  without  any  real  application  of  medicines 
to  the  part  affetled,  but  efpetially  by  that  power,  known  chiefly  by  the  name  of  Sir  Gilbert 
Talbot's  powder.  The  dedication  is  dated  from  Sherborne  May  15,  1651,  with  this 
inlcription,  To  the  honourable  Mr.  Robert  Boyle,  fon  to  the  right  honourable  the  earl  of 
Corke,  my  much  honoured  friend ;  and  begins  thus  : 

"  Noble  Sir, 

"  WJ  HERE  virtue  (hall  be  found  in  conjunction  with  nobility  in  fuch  black,. 
u  W  tne  laft  and  word  times,  it  no  lefs  invites  and  amazes  the  eyes  and  hearers 
M  of  beholders,  than  fome  new  ftar  or  blazing  comet ;  but  with  this  difference,  the 
«  one  is  caufe  of  their  fear,  the  other  gives  lite  to  their  hopes  and  joy.  You  have, 
u  Sir,  fo  enriched  your  tender  years  with  fuch  choice  principles  of  the  beft  fort,  and 
"  even  to  admiration  managed  them  to  the  grcatcft  advantage,  that  you  Hand  both  a 
■  pattern  and  wonder  to  our  nobility  and  gentry,  who  in  thefc  pad  times,  many  of 
u  them,  have  ft>  fpent  their  precious  minutes,  that  they  are  fcarce  able  to  account  for 
"  one,  or  fpend  an  hour  but  in  vice ;  that  cannot  brook  virtue,  becaufe  it  is  not 
«*  born  with  them ;  that  hate  all  things,  that  muft  be  obtained  by  induftry  j  who 
"  moft  degenerately  intruding  their  wits  as  well  as  fortunes  with  their  inferiors,  have 
M  made  them  maftcrs  of  both;  a  fad  forerunner  (I  will  not  fay  author)  of  thefe  fadder 
**  times.  But  you  have  made  a  better  and  far  nobler  choice ;  you  have  not  thought 
"  your  blood  and  defcent  debafed,  becaufe  married  to  the  arts.  You  ftick  not  to 
"  trace  nature  in  her  molt  intricate  paths ;  to  torture  her  to  a  confeffion,  though  with 
"  your  own  fweat  and  trcafure  obtained." 

It  was  about  the  year  1652,  that  Mr.  Beyle  began  an  EJfay  on  the  Scripture,  fl ill 
extant  in  manufcript,  from  which  his  Conflderations  on  the  Style  of  the  Scriptures  were, 
chiefly  taken.    This  is  evident  from  a  letter  of  his,  dated  June  19,  165?,  to  his 
brother  the  lord  Brogbill,  at  whofe  requeft  he  competed  that  EJfay  ;  which  letter,  with 
a  few  alterations,  was  afterwards  made  the  Epirtle  Dedicatory  to  the  Conflderations  on 
the  Style,  Sec.    Under  what  difadvanta^es  the  Ejpty  was  written,  the  reader  is  in- 
formed in  the  preface  to  the  ConfideraUons :  "  The  Efiay,  fays  he,  having  not  been 
M  all  written  in  country,  but  partly  in  England,  partly  in  another  kingdom,  and 
**  partly  too  on  (hip-board,  it  were  ftnnge,  if  in  what  I  writ,  there  did  not  appear 
44  much  of  uncvennefs,  and  if-  it  did  not  betray  the  unleifurednefs,  and  rclifh  of  the- 
««  uniettlednefs  of  the  wandering  author,  who  by  thus  rambling  was  reduced,  for 
««  want  of  a  library,  to  comply  with  the  requeft  of  his  friend,  who  was  more  dcfirous 
*'  to  receive  from  the  author  apj.les  and  pears  growing  in  his  own  orchard,  than 
««  oranges  and  lemons  fetched  from  foreign  parts.'*    A  difcourfe  written  in  this 
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maimer,  without  any  foreign  afllftance,  and  under  fo  many  difadvantages  in  the  ex- 
ercifc  of  his  own  talents,  fhews  his  abilities  in  a  much  more  confpicuous  light,  than 
if  he  had  compiled  fome  finifhed  piece  with  the  ufual  helps,  and  at  a  time  of  leifure 
and  freedom  from  diftractions.  The  public  will  undoubtedly  be  glad  to  fee  his 
thoughts  concerning  the  laft  Englilh  tranflation  of  the  Bible,  and  of  the  advantage  of 
understanding  the  original  languages  of  the  fcriptures,  with  fome  account  of  his  own 
application  to  the  ftudy  of  them,  extracted  from  fome  loofe  meets,  intended  as  a  part 
of  his  Efay  oh  the  Scripture. 

44  Thouch  I  think,  fays  he,  the  authors  of  our  laft  tranflation  have  made  it  much 
44  more  correel:  than  our  former  was,  and  preferable  to  moil  I  have  met  with  in  other 
"  languages  •,  and  have  therefore  been  fincerely  and  induftrioufly  inftrumental  to  the 
14  Britifh  churches  edification,  according  to  their  light  yet  that  it  were  very  poflible, 
M  as  well  as  to  be  wifhed,  that  an  Englilh  tranflation,  yet  in  many  places  more  cor- 
"  reft,  might  be  framed,  will  fcarce  leem  improbable  to  an  intelligent  perfon,  that 
44  duly  confiders,  how  much  the  knowledge  of  tongues,  and  (what  would  be  highly 
not  to  fay  ncceflary,  in  fuch  a  work)  of  Jewifli  and  other  Eaftern  learning, 
41  is,  flnce  our  j.ilt  verflon  was  made,  encreafed  and  refined,  and  confequently,  how 
"  many  texts  by  that  greater  light,  that  now  fhines  among  critics  and  antiquaries, 
««  may  be  rendered  more  fully,  or  more  warily,  or  more  clearly,  or  more  cohe- 
«  rently  to  the  context,  or  more  congruoufly  to  the  analogy  of  faith,  or  that  of 
"  reafbn. 

"  I  cannot  but  reckon  the  want  of  (not  fuperficial  rudiments,  but)  folid  know- 
**  ledge  and  practical  readinels  in  the  originals  of  the  Bible  amongft  the  chief  impc- 
•*  diments  of  our  difcovcry  of  the  ITltt/OJ  niphUft,  or  unobvious  rarities  of  that 
"  divine  book,  from  which  he  much  derogates  that  flints  them  to  thole  difcernible 
"  in  a  tranflation.  But  I  pretend  not,  by  what  I  have  now  faid,  or  refcrvc  to  fay 
44  clfewhere,  either  to  impofe  a  neceffity  of  learning  Greek  and  Hebrew  on  thofe, 
"  whofe  incapacities  or  employments  deny  them  the  requifites  or  conveniences  of  fuch 
"  a  ftudy ;  or  to  difcourage  thofe  that  cannot  undcrttand  the  Scriptures  in  its  ori- 
"  ginals,  for  reading  it  in  tranflations;  for  (at  leaft  among  his  own  children)  he,  that 

requires  lefs,  where  lefs  hath  been  intrufted,  will  not  exact  a  meafure  of  knowledge 
"  dilproportionate  to  the  means  he  hath  vouchfafed  of  it ;  and  tranflations  of  the 
44  Bible  may  be  very  effectual  to  God's  purpofes  in  it,  though  not  fo  much  fo  as  their 
**  originals  to  all,  cfpccially  as  to  the  practical  maxims  of  religion.  Experience  makes 
**  it  probable,  that  tranflations  hold  them  forth  clearly  and  unanimoufly  enough 
"  to  make  their  faithful  practifers  acceptable  unto  God  through  Jefus  Chrift,  as  the 
"  Egyptians  were  wondroufly  enriched  by  the  river  Nilus's  ftreams  flowing  from  an 
**  unknown  fountain.  To  which  purpofe  I  remember,  that  that  excellent  Chriftian 
"  fcholar  and  divine  Dr.  UJbcr  archbifliop  and  primate  of  Armagh  (whofe  encourage- 
44  ments  I  gratefully  acknowledge  to  have  much  engaged  me  to  the  ftudy  of  the  holy 
"  tongues)  talking  to  me  one  day  in  his  ftudy  of  his  intended  edition  of  the  Septua- 
*'  gint,  earneftly  implored  of  him  by  the  tranfmarine  critics,  obferved  to  me,  not 
"  without  fome  juft  wonder,  that  for  divers  ages  the  church  (as  to  the  greater  part 
"  of  it)  and  even  the  apoftles,  and  even  thofe  that  molt  flourilhed  in  piety,  fcarce 
*'  ufed  any  other  fcripturc  than  the  Scptuagint's  tranflation,  which  is  one  of  the 
"  faultieft  verfions  of  the  Bible,  and  wants  not  grofs  miftakes.  And  indeed,  lb 
44  there  be  a  devout,  induftrious,  and  modeft  fearch  after  the  truths  of  fcripturc 
44  proportionable  to  the  abilities  and  opportunities  that  God  vouchlafes,  and  a  con- 
'4  /cionable  conforming  of  our  lives  to  our  difcovcries,  it  is  much  to  be  hoped,  that 
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*  we  may  mifs  a  great  many  theological  truths  without  miffing  falvation.    But  as  I 
*'  (hall  not  exact  the  ftudy  of  the  original  from  thole  whofe  want  of  parts  or  leil'ure 
**  difpenfcth  them  from  it ;  fo  cannot  I  but  difcommend  thofe,  who  wanting  neither 
«'  abilities,  time,  nor  conveniences  to  range  thorough  I  know  not  how  many  other 
*'  ftudies,  can  yet  decline  this ;  and  who  fparing  no  toil  nor  watches  to  put  it  out  of 
«*  the  power  of  the  moft  celebrated  philofophers  to  deceive  them  in  another  doctrine, 
"  leave  themfelves  obnoxious  to  the  ignorance,  fraud,  or  partiality  of  an  interpreter 
«*  in  that  of  falvation ;  and  thereby  feem  more  Ihy  of  taking  any  opinions  upon  truir, 
**  than  thofe,  in  whofe  truth  or  falfenefs  no  lels  than  God's  glory,  and  pcradvemure 
«'  their  own  eternal  condition,  is  dbneemed.    Methinks  thofe,  that  learn  other  lan- 
44  guages,  lhould  not  grudge  thofe  that  God  hath  honoured  with  fpeaking  to  us,  and 
"  employed  to  blefs  us  with  that  heavenly  doctrine,  that  comes  from  him,  and  leads 
-  «*  to  nim.    When  I  have  come  into  the  Jcwilh  fchools,  and  feen  thofe  children  that 
44  were  never  bred  up  for  more  than  tradefmen,  bred  up  to  fpeak  (what  hath  been 
"  peculiarly  called)  God's  tongue,  as  foon  as  their  mothers,  I  have  blufhed  to  think, 
41  how  many  gown-men,  that  boaft  themfelves  to  be  the  true  Ifraelites,  are  perfect 
44  ftrangers  to  the  language  of  Canaan ;  which  I  would  learn,  were  it  but  to  be  able 
**  to  pay  God  the  refpect  ufual  from  civil  inferiors  to  princes,  with  whom  they  are 
*«  wont  to  converfe  in  their  own  languages.    For  my  part,  I  *  *  •  that  have  a  me- 
*•  mory  fo  unhappy  and  fo  unfit  to  [fupply]  my  Intellectual  deficiencies,  and  the  relt 
44  of  my  difabilities,  that  it  often  ftrongly  tempts  me  to  give  over  my  ftudies,  and 
44  abandon  an  employment,  wherein  my  flow  acquifts  are  (by  the  treacheroufnefs  of 
44  my  memory)  fo  eauly  loft  j  befldes  this  difadvantage,  I  fay,  thofe  excellent  iciences, 
44  the  mathematics,  having  been  the  firft  I  addidted  myfelf  to,  and  was  fond  of,  and 
«*  experimental  philofophy  with  its  key,  chemiftry,  fuccceding  them  in  my  eftccm 
44  and  applications;  my  propenfity  and  value  for  real  learning  gave  me  fo  much 
■  averfion  and  contempt  for  the  empty  ftudy  of  words,  that  not  only  I  have  vifitcd 
41  divers  countries,  whofe  languages  I  could  never  vouchfafe  to  ftudy,  but  I  could 
44  never  yet  be  induced  to  learn  the  native  tongue  of  the  kingdom  I  was  bom  and 
44  for  fome  years  bred  in.    But  in  fpite  of  the  greatnefs  of  thefe  indifpofitions  to  the 
44  ftudy  of  tongues,  my  veneration  for  the  fenpture  made  one  of  the  greateft  de- 
44  fpifers  of  verbal  learning  leave  Ariftctlt  and  Paracelfus  to  turn  grammarian,  and 
44  where  he  could  not  have  the  help  of  any  living  teacher,  engaged  him  to  learn  aa 
44  much  Greek  and  Hebrew,  as  funked  to  read  the  old  and  new  teftament,  merely 
*4  that  he  may  do  fo  in  the  Hebrew  and  Greek,  and  thereby  free  himfclf  from  the 
44  ncceffity  of  relying  on  a  tranflation.    And  after  I  had  almoft  learned  by  rote  an 
44  Hebrew  grammar,  to  improve  myfelf  in  fcripture-criticifms  in  the  Jewifti  way  of 
44  reading  the  oracles  committed  to  them,  I,  not  over-cheaply,  purchafed  divers 
44  private  conferences  with  one  of  their  fkilfulleft  doctors  (as  St.  Hierom  had  thofe 
44  nocturnal  meetings,  which  fo  much  helped  to  make  him  the  folideft  cxpofitor  of 
44  all  the  fathers,  with  Barraban  or  •  •  •  the  Jew)  I  received  of  him  few  leflbns,  that 
44  coft  me  not  twenty  miles  riding,  at  a  time,  when  1  was  in  phyfic,  and  my  health 
44  very  unfettled.    A  Chaldce  grammar  I  likewife  took  the  pains  of  learning,  to  be 
44  able  to  underftand  that  part  of  Daniel,  and  thofe  few  other  portions  of  fcripturc, 
44  that  were  written  in  that  tongue  •,  and  I  have  added  a  Syriac  grammar  purely  to 
44  be  able  one  day  to  read  the  divine  difcourtes  of  our  Saviour  in  his  own  language  : 
«4  in  which  I  can  truly  profefs,  with  the  famous  publilher  of  the  Syriac  teftament, 
*4  Guide  Fabrieius  (in  his  dedication  of  that  book,  and  his  verfion  of  it,  to  the  then 
«4  French  King)  that  I  had  no  inftructor  to  teach  mc  fo  much  as  to  know  the  letters. 
Vol.  L  g  "  but 
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«*  bat  have  been,  to  ufe  the  words  he  borrows  of  the  learned  Budurus,  «u niiimJIfr 
«  StoXSotxlty,  have  had  no  other  living  teacher  but  God  and  myfelf  in  the  little 
44  grammatical  learning  1  have  acquired  in  thofc  four  tongues,  in  which  the  better 
**  understanding  and  relilhing  of  the  fcripture  limit  my  pretentions.  Nor  do  I  at  all 
44  repent  my  labour,  though,  to  fecurc  my  progrds  and  acquifts  in  thefe  languages, 
"  my  bad  memory  ftill  reduces  me  to  a  .conftant  and  frequent  recollection  of  fome 
"  choice  inftitutions  of  them  all.  I-'or  certainly  the  latisfaclion  of  underftanding 
»«  God,  and  thofc  excellent  perfons  celebrated  even  in  his  book,  exprefs  themfelves 
**  in  their  own  very  terms  and  proper  languages,  doth  richly  recompcrrfc  the  pains 
*'  of  learning  them  j  for  according  to  the  known  laying, 

"  i^uamvis  allot  d  gratus  Jit  faftr  in  undd, 
44  Dulcius  ex  ipfo  /ante  bibunlwr  aque. 

44  Though  we  ftream-waters  not  unpleafent  think* 
"  Yet  with  more  gufto  of  the  fpring  wc  drink. 

"  It  is  true,  that  a  folid  knowledge  of  that  myftcrious  Language,  God  and  his 
prophets  fpake  (whatever  is  given  out  to  the  contrary  by  fuperhcialills,  among  (t 
"  whom  I  remember  a  Jcwifh  profeflbr  of  my  acquaintance  ufed  to  reckon  many 
44  that  are  thought  and  think  themfelves  Hebricians,  becaufc  they  could  without 
44  hefitation  and  the  help  of  a  translation  or  a  dictionary  read  and  render  in  their  own 
**  tongue  an  Hebrew  chapter)  is,  I  fay,  fomewhat  difficult,  but  not  fo  difficult,  but 
14  that  fo  How  a  proficient  as  I  could  in  lefs  than  a  year,  of  which  not  the  leaft  part 
44  was  ufurped  by  frequent  ficknefles  and  journies,  by  furnaces,  and  by  (which  is 
44  none  of  the  modelled  thieves  of  time)  the  conversation  of  young  ladies,  make  a 
44  not  inconftdcrable  progrels  towards  the  underftanding  of  both  tcftamcnts  in  both 
44  their  originals.    •    •  • 

44  Foa  my  part,  that  reQett  often  on  David's  generality,  who  would  not  offer  as 
"  a  facrificc  to  the  Lord  his  God  that  which  coft  him  nothing,  I  eftecm  no  labour 
44  lavithed,  that  illuftratcs  or  endears  to  me  that  divine^book  -,  my  addictedneis  to 
44  which  ]  gratulate  to  myfelf,  as  thinking  it  no  treacherous  fign,  that  God  loves  a 
14  man,  that  he  inclines  his  heart  to  love  the  fcriptures,  where  the  truths  arc  16  pre- 
"  cious  and  important,  that  the  purchafe  mult  at  leaft  defcrve  the  price.  And  1  con- 
**  fefs  myfelf  to  be  none  of  thofr  lazy  perfons,  that  kem  to  expect  to  obtain  from 
44  God  the  knowledge  of  the  wonders  of  his  book  upon  as  eafy  terms  as  Adam  did. 
44  a  wife,  by  fleeping  profoundly,  and  having  her  prelented  to  him  at  his  awaking." 

Is  the  lame  year  1652  he  went  to  Ireland,  whence  he  wrote  the  following  letter  in 
January  1652-3  to  bis  highly  honoured  friend  Jabn  Mallet,  Efq\  At  Poynington,  near 
i'herlurne  in  Der/ttjhire  : 

44  SIR, 

14  ¥  T  is  fo  long  fince  that  I  hawe  been  made  happy  in  an  unanfwercd  letter  of 
44  Y  yours,  that  it  would  now  almoft  as  juftiy  produce  my  blufhes  that  ir  hath  lain 
44  fo  long  unacknowledged,  as  it  did  then  my  fattsfaction  to  find  it  fo  obliging  ;  if  it 
44  had  not  fo  abruptly  come  to  my  hands,  and  with  fo  many  other  papers,  that  till  I 
44  was  this  afternoon  informed  by  Mr.  Ulfyes.,  that  he  fcnt  it  me,  1  neither  knew  by 
44  whom  you  had  written  it  me,  nor  by  whom  I  might  fecurery  return  you  for  it  my 
*•  highly  merked  thanks.   But  though  this  ignorance  leflened,  it  deftroyed  not  the. 

•«  happinefs 
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**  hap pincfs  I  received  in  a  paper,  whofc  writer  kept  it  from  needing  endearing  cir» 
"  cumftanccs.  And  certainly,  without  a  huge  deal  of  infallibility,  I  could  not  but 
**  be  highly  fenfible  of  a.  civility,  that  came  to  feek  me  out  in  a  country,  which  thole, 
*'  that  hare  the  mo  ft  celadon  to  it,  fekiom  think  on  any  longer  than  they  are  in  it. 
u  Nor  was  1  only  mightily  affected  to  find  the  welcome  continuation  of  your  friend*- 
"  fhip  for  me,  but  very  much  delighted  to  find  too,  that  you  began  to  have  a  friend- 
*'  ftiip  for  the  Eaftern  tongues.  For  though  to  a  perfon  fo  uled  to  the  ftudy,  and 
4*  replenifhcd  with  the  knowledge  of  things,  as  Mr.  Mallet,  the  learning  of  words 
cannot  but  at  firft  be  very  tedious  ;  yet  fince  to  be  a  good  grammarian  is  ncceflary 
*■  to  be  a  good  divine ;  and  he  that  hath  no  flcill  in  the  original  fcripture  himfclf, 
**  may  be  deluded  by  thole  that  translate  it  for  him ;  you  will  find  a  rich  compenfa* 
*•  tion  for  the  trouble  of  learning  the  holy  tongue  in  the  advantages  of  having  learned 
*•  it ;  and  by  she  help  of  that  primitive  language,  wherein  they  were  written,  you 
"  may  gain  a  free  and  fafe  accefs  to  thofe  theological  myfteries,  which  he  that  is  no 
"  linguift,  muft either  totally  ignore,  or  take  upon  trull.  And  certainly  a  know- 
*'  ledge  fo  directly  conducive  to,  that  knowledge  that  is  called  life  eternal,  cannot  but 
"  defcrve  the  being  laboured  for.  And  to  fatisfy  you,  that  the  difficulties  of  attain* 
"  ing  fo  precious  a  knowledge  are  not  infuperable,  I  ihall  tell  you,  that  I  have  a 
**  young  kinfwoman  newly  marriageable,  who  to  the  French  and  Latin  hath  added 
**  lkill  enough  in  the  Greek  and  Hebrew  tongues  to  read  the  two  teftaments  in  them, 
44  I  am  glad  to  hear  by  Mr.  Lilfyes,  that  you  have  got  fo  good  an  inftruftor  as  Mr. 
*'  Bythna;  whofc  ftwrt  grammar  of  the  laft  edition  is  that  for  which  I  left  off  many 
"  others  of  the  moft  approved,  after  having  furveyed  them  all.  But  his  inftituiions 
**  being  almoft  confined  to  the  etymological  part  of  grammar,  are  chiefly  proper  for 
"  a  beginner  -t  and  therefore,  when  you  are  proficient  enough  to  decline  moft  nouns, 
*'  and  conjugate  (though  not  all  verbs)  all  forts  of  verbs  ;  it  would  be  requifite  for 
u  the  fyntacYical  part  of  grammar  to  have  recourfe  to  fome  that  have  handled  it 
*'  exprefly ;  wherein  next  Glajius  (whofe  works  are  voluminous  enough,  and  of 
"  various  fubjects,  but,  in  my  green  judgment,  theological  and  excellent)  the  elder 
"  Buxtorfius  hath  been  the  moft  full  and  accurate  of  thofe  I  have  yet  met  with.  There 
*'  is  likewife  an  old  book  of  Flacius  lUyricus,  which  he  calls  Clavis  Scripture,  which, 
"  though  little  taken  notice  of,  is  more  than  a  little  ufeful,  and  very  well  worth 
*'  pcruung  j  fince  giving  the  reader  a  particular  account  of  the  Hebraifms,  as  they 
**  lie  in  fcripture,  he  oftentimes  teaches  him  at  once  both  grammar  and  divinity.  But 
**  I  muft  beg  your  pardon  for  troubling  you  with  thefe  perhaps  nccdlefs  advertife- 
«*  menu  :  I  have  caufe  to  believe  Mr.  Byibner's  will  be  much  riper ;  only  the  pre- 
**  judice  I  fuftained,  by  not  having  fcafonably  an  addrefs  to  the  authors  I  have 
*'  named,  makes  me  willing,  rather  to  hazard  the  cxercife  of  your  patience  by  fuper- 
**  fluous  directions,  than  venture  to  let  you  mifpend  any  of  your  ftudiouJ  hours,  for 
**  want  of  fuch  addrefics,  as  are  not  bad,  though  they  prove  not  the  very  beft.  I 
**  forget  to  tell  you,  that  there  is  one  Gerhard  (fon  of  the  famous  Lutheran  divine) 
**  who  hath  publilhed  an  Harmonical  Synopfis  of  the  Hebrew,  Chaldee,  Syriac, 
"  Arabic,  and  Ethiopic  tongues ;  which  would  be  no  bad  ifagoge  to  the  Eaftern 
"  languages,  if  it  were  not  fo  wretchedly  falfe  printed,  that  it  expofes  the  learned  in 
"  almoft  every  page  to  perplexities  or  miftakes.  I  wilh  I  could  give  you  fome 
««  account  of  my  ftudies  here  i  but  I  muft  fadly  confefs,  that  the  perpetual  hurry 
**  I  live  in,  my  frequent  journeys,  and  the  ncceflary  trouble  of  endeavouring  to 
**  fettle  a  very  long  neglected  and  disjointed  fortune,  have  left  me  very  little  time  to 
«  convcrfc  with  any  book,  fave  the  Bible,  and  fcarce  allowed  me  leiiure  to  few  toge- 
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"  t her  fome  loofe  (beets,  that  contained  my  thoughts  about  the  fcripture,  of  which 
■•  I  wifti  I  had  a  copy  to  fubmit  to  your  cenfure.  But  I  hope  by  God's  bjefling  to  be 
"  able  to  bring  over  one  myfclf  this  fpring  into  your  parts  \  to  which  it  is  not  my 
"  leaft  of  invitations,  that  1  lhall  there  enjoy  the  happincls  of  a  convcrlation  that 
"  hath  made  me  upon  fo  many  fcores, 

"SIR, 

*'  your  moft  affectionate  friend, 
!*  and  obliged  humble  fcrvanr, 

•*  Robert  Boyle.'' 

"  My  moft  hum  hie  lervice,  Sir,  I  beleech  you,  to  Sir  tbomas  Mallet  and  my  lady, 
**  and  the  fair  young  lady  you  are  happy  in.  And  I  mall  beg  you  to  do  me  the  fa- 
**  vour  to  convey  my  high  refpefts  to  the  Sberbone  family,  when  you  go  thither.  The 
*'  news  here  is  not  confiderable  enough  to  dclcrve  your  notice.  My  friends  here  are, 
M  God  be  praifed,  well,  and  thofe  that  have  the  happinefs  to  know  you,  much  )our 
«•  fervants." 

* 

He  came  back  from  Ireland  to  England,  probably  about  Auguft  1653,  and  was  at 
London,  where  he  met  with  Dr.  John  fVtlkins,  then  warden  of'Wadbam  college  in 
Oxford,  and  afterwards  bifliop  of  Cbejler,  to  whom  he  intimated  his  refolutions  of 
fettling  at  Oxford '.  In  September  he  was  a  few  days  at  Stalbridge  ;  but  being  obliged 
by  his  affairs  to  return  to  Ireland,  in  his  way  thither  he  wrote  the  following  letter  to 
his  friend  Mr.  Mallet  1 

"  S  I  R, 

"  1  F  the  fuddennefs  of  that  unwelcome  ncceflity,  which  hurried  me  from  Stair 
"  1  bridge,  would  have  allowed  me  fo  much  as  two  days  ftay  in  thofe  parts,  I  mould 
**  not  be  now  reduced  to  make  you  an  apology  for  my  leaving  Stalbridge,  before  I; 
"  kiffed  your  hands  at  Poynington.  And  chough  the  urgency  of  my  occafions  allowed 
"  me  butane  day  to  pack  up  bag  and  baggage,  and  fettle  my  affairs  there,  I  mould 
"  have  fpent  part  01  that  day  in  paying  you  the  duty,  and  giving  myfclf  the  fatis- 
*'  faction  of  a  vifit,  if  the  greatcft  obftaclc  my  haftc  put  to  my  defires,  had  not 
u  been  the  tircdnefs  of  my  horfes  by  my  preceding  journies.  The  apprehenfion  of 
M  lofing  my  paflTagc,  unlcfs  my  arrival  here  prevented  the  feared  change  of  the  wind, 
"  polled  me  fo  abruptly  hither,  that  it  allowed  me  to  comply  neither  with  my 
"  civility,  nor  with  my  inclinations,  the  latter  of  which  are  never  more  gratified 
"  than  in  your  charming  convcrlation,  which  the  wind's  croflhefs  fince  my  arrival  here 
"  makes  me  very  much  regret  I  did  not  venture  to  give  myfelf  the  happinefs  of. 
M  The  fad  condition  of  Ireland  making  me  fomewhat  irrefolute  of  my  going  thither 
"  this  winter,  I  do  not  wholly  deny  myfclf  the  plcafing  thoughts  of  being  happy 
"  in  your  company  at  Poynington.  But  in  cafe  a  fair  wind  blow  away  thofe  thoughts, 
«*  I  mutt  implore,  in  the  want  of  your  immediate  converfation,  that  which  is  pradifed 

'  SccDr.^WsLtttttrof  Sq>t.  J,  i6Sj,  Vol  VI.  p.  633,  634. 
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*«  by  letters,  as  the  next  contentment  to  the  former  by  nearlieft  approaching  it.  In 
44  the  neceffity  of  repairing  into  Ireland  to  fettle  my  affairs  there,  now  things  feem 
"  tending  to  a  fettlement  in  that  unhappy  country,  I  ihall  leave  behind  me  at  Stalbridgc 
**  the  bearer,  Roger  Bail,  and  with  him  a  leafe  of  that  manor  for  fome  yet  unexpired 
44  years-,  in  which  leafc  you  were  pleafed  to  allow  mc  to  have  your  name  put  in  as  a 
'*  truftee  for  me.  The  reafon  of  my  mentioning  this  to  you  is,  that  by  the  miftaking 
**  confidence  of  honeft  old  Mr.  Mawdejley,  then  fteward  of  my  courts  at  Stalbridge, 
**  I  made  feveral  grants  there,  as  presuming  I  had  power  to  do  fo  which,  upon 
44  more  knowledge  of  the  law,  and  a  more  needful  pcrufal  of  my  own  more  than 
44  ordinarily  ftrift  entail,  I  found,  though  hardly  ovcrthrowable  in  equity,  yet  to  be 
**  queflionable  in  ftri&nefs  of  law.  My  juft  tendernefs  in  cafes  of  this  nature  made 
44  me  extremely  troubled,  that  my  ignorance  had  made  me  do  what  knowingly  no- 
**  thing  would ;  and  therefore  by  Sir  Thomas  Mallet's  excellent  advice,  finding  a, 
u  leafe  of  Stalbridge  for  about  thirty  years  unexpired  to  remain  in  the  hands  of  arv 
44  old  fervant  of  my  father's,  I  made  it  one  of  my  motives  to  go  into  Ireland,  and 
44  one  of  my  concerningeft  bufineffes  there,  to  get  this  leafe  afligned  over  in  truft  to 
"  yourfelf  and  Roger  Ball,  with  whom  I  have  left  order,  that  in  cafe  God  fhould  call 
*'  me  to  himfelf  before  my  return  to  Stalbridge,  he  (hall  beg  you  to  join  with  him  in 
"  making  every  tenant,  whofe  grant  is  queftionablc,  a  leafe  of  as  many  years,  as 
"  your  authority  extends  to  grant,  that  fo  thefe  poor  men,  in  cafe  their  titles  (con- 
"  trary  to  my  expectation  and  to  probability)  fhould  be  overthrown  as  to  their  firll 
"  grants,  may  have  a  good  title  to  all  the  unexpired  years  of  your  leafe  j  and  that 
"  number,  according  to  common  eftimation,  will  be  as  advantageous,  if  not  better, 
44  than  their  firft  grants.  I  find,  Sir,  no  fmall  trouble  in  the  neccflity  of  giving  you 
44  this  great  one;  but  I  am  confident  you  are  fuch  a  friend  to  juftice,  that  you  will 
44  pardon  a  fault  that  proceeds  only  from  fome  tendernefs  of  that  virtue  in  a  fervant 
44  of  yours,  who  very  well  knowing  gratitude  to  be  a  virtue  as  well  as  juftice,  if  not 
44  part  of  it,  is  not  made  more  defirous  by  the  laws  of  the  former  virtue  to  fecure 
44  his  tenants,  than  the  duties  of  the  latter  will  make  him  of  the  opportunity  of  ex»- 
44  prefiing  and  evincing,  how  highly  he  is  Mr.  Mallet's 

44  affeftionate,  faithful,  and  obliged 

Jr.*.'.  Sept.  sj,  i«5H 

*•  humble  fervant, 

44  Robert  Boyle.. 

• 

"  I  shall  beg  the  favour  of  having  my  moft  humble  fervice  prefented  to  Sir 
44  Thomas  Mallet  and  my  lady,  and  to  your  own  fair  lady,  with  the  reft  of  your 
44  family  ;  to  all  which  you  have  engaged  me  to  be  a  fervant.  If  the  bearer  lhall, 
■  in  my  abfence,  apply  himfelf  to  you  for  directions,  your  vouchfafing  them  to  him 
44  will  very  much  oblige  me.  If  you  pleafe  to  make  me  at  any  time  nappy  in  your 
44  letters,  it  will  as  well  inftruft  as  fatisfy  me,  to  be  informed,  how  you  proceed  in  i 
44  relation  to  your  Eaftern  ftudies." 

He  purfued  his  intended  journey  to  Ireland;  for  we  find  him  there  in  January 
^53-4  S  where  he  propofed  to  continue  till  Midfummer  1654  k,  though  his  refidencc 
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in  that  kingdom  was  by  no  means  agreeable  to  him,  fmce  in  a  letter',  which  he  wr.  - 
in  the  beginning  of  that  year  to  Mr.  Clodius,  an  eminent  chemith,  who  married;  rhv 
daughter  of  Mr.  Hartlib,  he  ftiks  it  44  a  barbarous  country,  where  chemicai;  ipir.es 
"  were  fo  mifunderftood,  and  chemical  inftruments  fo  unprocurable,  that  it  was  hard 
41  to  have  aoy  Hermetic  thoughts  in  it."  For  this  realbn  he  exerctfed  himfeit  in 
making  anatomical  diflcc"tions,  being  affifted  therein  by  his  friend  Dr.  (afterwards  Sir) 
William  Petty,  then  phyfician  to  the  army  and  to  the  deputy  of  Inland,  and  one  of 
the  mod  extraordinary  men  of  his  time,  who  in  1648,  at  the  age  of  twenty-live; 
inferibed  to  Mr.  Hartlib,  Advice  for  the  Advancement  of  fotne  particular  parts  of  Learn* 
ing,  printed  at  London  in  to  ,  in  which  he  gives  plans  of  a  mechanical  and  medical 
college,  wherein  youths  might  be  educated,  and  the  hiftory  of  all  mechanical  arts 
and  trades  tranfmittcd  to  poiterity  ;  and  this  piece  feems  to  have  been  one  of  the  firft 
draughts  of  a  philofophical  college  that  was  ever  made  in  England.  Mr.  BoyU  was 
brought  acquainted  with  this  gentleman  by  means  of  Mr.  Hartltb,  as  early  as  the 
year  1647  \  ano<  received  great  advantage,  while  he  continued  in  Ireland,  from  his 
convention  and  their  Joint  ftudies  in  anatomy  -,  in  the  courfe  of  which  44 1  fat  is  tied 
**  myfelf  (fays  he1)  or  the  circulation  of  the  blood,  and  the  frefhly  difcovered  and 
44  hardly  difcoverable  receptaculum  cbyli  made  by  the  confluence  of  the  ven*  lade*, 
44  and  have  feen  (efpecially  in  the  dific&ions  of  fifbes)  more  of  the  variety  and  con- 
"  trivances  of  nature,  and  the  majefty  and  wifdom  of  her  author,  than  all  the  books 
*4  I  ever  read  in  my  life  could  give  me  convincing  notions  of." 

He  made  alfo  ftrict  enquiries  after  the  minerals,  which  Ireland  afforded;  and 
though  he  could  meet  with  tew,  who  had  cither  flcill  Or  curiofity  in  that  way,  yet  filver 
ore  was  brought  to  him,  which  was  found  upon  one  of  his  brother's  eftates,  that  upon 
trial  was  eftimatcd  to  be  worth  between  thirty  and  forty  pounds  a  tun.  A  filver  mine 
was  then  farmed  of  trie  ftate ;  and  he  was  affured  by  experienced  men,  that  no  country 
in  Europe  was  fo  rich  in  mines  as  Ireland,  bad  but  the  inhabitants  the  itukflry  to  feek  them, 
and  the  jkill  to  know  them 

After  his  return  to  England,  which  was  probably,  according  to  his  intentions,  in 
the  latter  end  of  June,  1654,  he  went  to  refide  at  Oxford,  in  order  to  profecute  hti 
ftudies  with  the  greater  advantage,  and  continued  there  for  the  moft  part  till  April 
1668,  when  he  fettled  at  London  in  the  houfe  of  his  filler  Ranelagb  in  Pall-Mall.  At 
Oxford  he  chofe  to  live  in  a  private  houfe,  rather  than  in  a  college,  both  for  his  health, 
and  becaufe  he  had  more  room  and  conveniency  to  make  experiments,  than  he  could 
have  had  in  a  fociety.-  The  perfon,  with  whom  he  lodged  was  Mr.  Crcffe,  an  apothe- 
cary, whofe  great  acquaintance  with  Dr.  John  Fell,  afterwards  bifhop  of  Oxford, 
(who  made  him  one  of  the  executors  of  his  pious  and  charitable  will)  and  his  own 
noble  foundation  of  an  hofpital  near  Amptbiu  in  Bedfordjbire,  for  the  maintenance  of 
thirteen  decayed  citizens  of  Oxford,  give  him  a  right  to  be  mentioned  with  honour  in 
this  hiftory  \  Oxford  indeed  was  the  only  place  in  England,  where  at  that  time  Mr. 
Boyle  could  have  lived  with  much  fatisfaclion  to  himfclr.  Dr.  Wilkins,  who  had  mar- 
ried a  filter  of  Oliver  Cromwell  the  Protector,  was  a  man  of  excellent  temper,  and  ad- 
mirable abilities,  and  by  the  influence  of  his  example  and  authority,  fupported  a  fpirit 
of  rational  piety,  and  a  right  tafte  of  learning  in  that  univerfity.  Dr.  John  Wallis 
and  Dr.  Sett  Ward,  the  two  Savilian  profeffors  of  geometry  and  aftronomy,  Dr. 
■Thomas  Wills,  the  phyfician,  then  ftudent  of  Cbrifl -Church,  Mr.  Chrippher  Wren,  then 
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fellow  of  AU-Snls  college,  Dr.  Goddard,  warden  of  Merton  college,  Dr.  Ralph  Bc- 
tburft,  fellow  of  Trinity,  and  afterwards  prcfident  of  the  fame,  and  dean  of  Wells,  were 
eminent  likewife  for  their  genius  and  application  to  the  mod  ufeful  parts  of  litera- 
ture, which  thefc  great  men  united  their  endeavours  to  cultivate  and  promote.  For 
this  purpofc  they  held  frequent  meetings,  in  which  they  conferred  chiefly  on  philo- 
fophical  Subjects  -,  and  being  fatisfied,  that  there  was  no  certain  way  of  arriving  ac 
any  competent  knowledge,  unlcfs  they  made  a  variety  of  experiments  upon  natural 
bodies,  in  order  to  difcover  what  phenomena  they  would  produce,  they  purfucd  that 
method  by  themfelves  with  great  induftry,  and  then  communicated  their  difcoveries 
to  each  other. 

This  was  an  employment,  and  this  a  fociety,  which  exactly  fuited  Mr.  Boyle's  in- 
clinations. He  had  before  laid  in  a  great  flock  of  mathematical  and  chemical  know- 
ledge :  and  as  for  the  Arifloteiian  way  Of  explaining  the  phenomena  of  nature,  he 
rejected  it,  as  a  mere  fyfteoi  of  words,  that  would  never  make  any  man  more  intel- 
ligent tfian  he  was  before.  The  Carte/tan  philofbphy  began  to  make  a  noife  in  the 
world  i  but  he  refolded  to  acquiefce  in  no  Grtglc  man's  hypotheGs,  and  to  draw  no 
concluftons  from  premifes  in  natural  things,  which  he  could  not  actually  verify  him- 
felt ;  and  fo  for  many  years  he  would  not  read  over  Des  Cartes'*.  Principles,  left  he 
might  be  biafTed  by  the  ingenuity  or  authority  of  that  philoiopher.  With  thefe  dif- 
pohuons  he  fet  hhnielf  to  philofophifc,  and  to  perfuade  the  nobility  and  gentry  of  the 
nation,  who  had  the  means  and  lei  lure  to  purine  fuch  fores  of  fludies,  to  follow  hie 
example.  He  was  convinced,  that  it  would  be  of  inefbmable  ufe  to  mankind  to  en- 
gage them  in  thefe  enquiries  it  would  divert  them  from  thofe  impertinent  and  cri- 
minal amufementa,  with  which  mo  it  of  them  bulled  themfelves,  and  would  make  them 
not  only  better  Chriftians,  but  likewise  more  ufeful  rnembers  of  fociety. 

It  was  during  Mr.  Beyle's  refidence  at  Oxford,  that  he  invented  that  admirable  en* 
gine,  the  Air -Pump,  which  was  perfected  for  him  in  1658  or  1659,  by  the  very  in- 
genious Mr.  Robert  Hooie,  after  he  had  feen  a  contrivance  for  that  purpofc  by  Mr. 
Garttrix,  which  was  too  grofs  to  perform  any  great  matters  °.  Mr.  Hoeke,  who  was 
afterwards  profeffbr  of  geometry  in  Grtjbam  college,  and  doctor  of  phy he,  then  lived 
with  Mr.  Boyle,  whom  be  affifted  in  chemiftry,  having  been  recommended  to  him  by 
Dr.  Willis  the  phyfician,  whom  he  had  before  ferved  in  the  fame  capacity  \  By  this 
engine  Mr.  Boyle  made  fuch  experiments,  as  have  gone  very  far  to  enable  him,  and 
thofe  who  have  fucceeded  him,  to  form  a  juft  theory  of  the  air.  By  this  he  demon- 
fixated  its  dafticity  and  that  property  alone  was  a  means  to  find  out  abundance  more. 
He  begun  alio  to  compofe  hiftories  of  its  particular  qualities,  all  founded  upon  expe- 
riments Or  obfervatians,  of  which  he  kept  very  exact  regifters,  hoping  by  this  means 
to  leave  fuch  materials,  as  future  ages  might  build  complete  theories  upon.  There 
were  at  that  time  no  philosophical  fbcicties  erected  in  other  parts  of  Europe :  what  men 
had  hitherto  performed,  they  had  moftly  done  upon  their  fingle  ftock,  and  that  rather 
by  the  way  of  abft rafted  rcafonings,  than  by  making  experiments.  In  Italy  indeed 
the  great  Galileo,  and  his  fcholar  Evanreltjta  Torriceilir  h«Ki  made  fome  experiments, 
which  had  excited  the  curiofity  of  mankind  -,  as  did  especially  that  famous  one  of  the 
former,  in  which  by  a  tube  filled  with  water,  inverted  and  plunged  into  a  veflel  of  the 
fame,  he  kept  a  cylinder  of  it  fufpended  at  the  height  of  thirty-four  feet  j  by  which 
the  weight  of  the  air  was  fuft  demonftratcd.    The  philofbphy  of  Des  Carles  had  for 

•  Life  of  Dr.  R.  Bmh,  by  R.  Walitr,  Efq;  p.  3.  »  Mr.  Wettt  livw  of  the  profrflbn  of 

Grtjbam  college,  p.  170. 

lome 


Wi  Tl>e  LIFE  of  the  honourable  Robert  Boyle," 

■Tome  years  been  public kly  taught  in  Holland ;  and  though  built  upon  principles  very 
oppofue  to  thofe  either  of  Ariftotle,  or  the  chemifts,  yet  had  not  the  ncceflary  vouchers 
ot  repeated  experiments,  purpofciy  tried,  to  make  it  good.  However  that  philofo- 
phcr  had  done  eminent  fervice,  in  lefiening  the  devotion  which  had  been  implicitly 
-paid  jto  Arijlotle's  philofophy,  and  infufing  an  inquifitive  fpirit  into  mankind.  A  dif- 
pofition  to  think  freely  concerning  the  caufes  of  natural  things,  had  now  fpread  itfelf 
jn  England,  France,  and  Italy  ;  and  that  difpofition  occafioned  all  thofe  alterations  in 
jnen's  ways  of  iludy,  and  produced  all  thofe  extraordinary  difcoveries  of  nature,  which 
•diftanguilhed  the  lail  age. 

But  philofophy  and  enquiries  into  nature  were  not  the  only  things  which  en- 
gaged Mr.  Boyle's  attention.  His  eyes  were  then  ftrong  enough  to  follow  thofe  cri- 
tical ftudies  which  he  had  begun  before,  and  which  he  thought  neceflary  to  under- 
stand the  fcriptures  thoroughly :  and  for  this  he  had  peculiar  advantages  at  Oxford. 
Or.  Edward  Pococke,  Mr.  Thomas  Hyde  of  Queen's  college,  and  Mr.  Samuel  Clarke,  who 
were  men  of  great  eminence  for  their  (kill  in  the  Eartcrn  languages,  refided  there ; 
and  Mr.  Hyde  particularly  was  frequently  confulted  by  him  during  the  reft  of  his  life 
upon  any  difficulties  which  he  met  with  in  the  courfe  of  his  reading  upon  thofe  fub- 
jeds.  But  one  of  his  moft  intimate  friends,  with  whom  he  converted  upon  theolo- 
gical points,  was  Dr.  Thomas  Barlow,  then  chief  library-keeper  of  the  Bodleian  library, 
and  afterwards  bifhop  of  Lincoln.  The  doctor  was  a  man  of  prodigious  reading,  and 
a  proportionable  memory  •,  he  knew  what  the  fathers,  fchoolmen,  or  canonilts  had 
faid  upon  any  queftion  in  divinity,  or  cafe  of  confcicnce  ;  and  being  with  all  thefe 
accomplishments  very  communicative  of  his  knowledge,  he  gained  the  higheft  degree 
of  Mr.  Boyle's  cftcem  and  friendlhip,  who  ufed,  as  long  as  he  lived,  to  confult  him 
upon  cafes  of  confeience,  wherein  he  was  fure  at  the  fame  time  of  learning  all  that  had 
bien  hitherto  urged  upon  the  queftion  propofed  to  Dr.  Barlow  %  many  of  whofe  an- 
fwers  are  ftill  extant.  But  however  important  thefe  advantages  were,  which  he  en- 
joyed at  Oxford,  for  the  profecution  of  his  ftudies,  he  extended  them  by  a  correfpon- 
dence  with  perfons  eminent  for  their  knowledge  in  other  parts  of  England,  and  in 
foreign  countries.  Among  thefe  correfpondents,  one  of  the  principal  was  Henry 
Oldenburg,  Efq;  a  native  of  Bremen  in  Lower  Saxony,  who  was  for  feveral  years  agent 
for  that  city  in  England,  and  afterwards  tutor  to  the  lord  Dungarvan,  nephew  to  Mr. 
Boyle,  with  whom  he  travelled  abroad  in  the  year  1 657.  He  was  at  laft  fecretary  to 
the  Royal  Society,  and  died  fuddenly  in  September  1677,  and  his  wife,  the  daughter 
of  Mr.  John  Duty,  dying  about  the  fame  time,  left  two  orphans,  whom  Mr.  Boyle  took 
care  of  for  the  prefent,  no  will  of  Mr.  Oldenburg  being  found,  nor  had  he  or  his  wife 
any  relation  in  England.  The  firft  letter  extant  of  this  gentleman  to  Mr.  Boyle  is  dated 
April  15,  1 657  j  and  in  another  written  from  Samnur  in  France  in  the  latter  end  of 
chat  year,  he  mentions  his '  fctisfaction,  that  the  council  had  granted  Mr.  BoyU's  dc- 
fires  for  the  promotion  of  knowledge ;  "  which  (fays  he)  I  fuppofe  to  be  thofe,  that 
u  were  couched  in  a  certain  petition  you  were  pleafcd  to  impart  unto  me  at  Oxford ; 
"  wherein,  if  I  remember  well,  a  matter  of  twelve  thoufand  pounds  fterling  was  of- 
«*  fcred  to  purchafe  confifcated  lands  and  houfes  with  in  Ireland,  and  to  commit  the 
"  profit  thereof  into  the  hands  of  certain  truftces,  for  to  employ  it  in  the  entcrtain- 
"  mcnt  of  an  agent,  fecretary,  tranflators,  for  keeping  intelligence,  diftributing  rc- 
**  wards,  &c.  in  order  to  the  end  aforeiaid." 

s  Dr.  ff'etttn'i  papen.  '  Vol.  VI.  p.  14s. 
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Dr.  John  Beale's  letters  to  him  are  very  numerous,  and  upon  Subjects  of  great  im- 
portance. This  divine  was  born  of  a  good  family  in  Hereford/hire,  and  educated  at 
Eton  fchool,  whence  he  was  tranfplanted  to  King's  college  in  the  univerfity  of  Cam- 
bridge^ where  he  foon  diftinguifhed  himfelf  by  his  uncommon  genius  and  learning. 
He  was  one  of  the  firft  members  of  the  Royal  Society,  and  in  1065  was  promoted  to 
be  chaplain  to  king  Charles  II.  He  was  likcwife  doctor  of  divinity,  and  reGded  chiefly 
at  his  living  of  Teovil  in  Somerfetfbire,  where  he  died  about  the  year  1683.  There 
are  feveral  of  his  papers  in  the  Pbilofopbical  tranfatHons. 

Another  of  Mr.  Boyle's  correspondents,  and  moil  intimate  friends,  was  John 
Evelyn,  Efq;  of  Wotton  in  Surrey,  born  there  on  the  31ft  of  October,  1620,  and  edu- 
cated at  Baliol  college  in  Oxford;  who  luving  travelled  for  feven  years  into  the  po- 
liter countries  of  Europe,  upon  his  return  to  England,  was  one  of  the  firft  of  thole  " 
gentlemen,  who  met  for  the  eftablifhment  of  the  Royal  Society.  He  paffed  through 
feveral  confiderable  pofts  in  the  reigns  of  king  Charles  II.  James  II.  and  IVilliam  III. 
and  died  at  London,  February  the  27th,  1705-6,  in  the  86th  year  of  his  age'. 
His  works  are  of  various  kinds  and  very  valuable ;  and  Dr.  Burnet '  ftiles  him  ,.-  mojl 
ingenious  and  virtuous  gentleman  j  and  informs  us,  that  he  was  not  fatisfied  to  have  ad- 
vanced the  knowledge  of  this  age  by  his  mojl  ufeful  and  fuccefsful  labours  about  planting 
and  divers  other  ways,  but  was  ready  to  contribute  every  thing  in  his  power  to  perfetl 
ether  mens  endeavours.  His  acquaintance  with  Mr.  Boyle  began,  as  he  obferves  him- 
felf, in  his  letter  to  Dr.  Wottm  %  "  from  courteous  vifits  he  made  me  at  my  houfe  at 
«*  Say's-Court  *,  which  I  as  conftantly  repayed  ;  fo  it  grew  reciprocal  and  familiar, 
"  divers  letters  palling  between  us  at  firft  in  civility,  and  the  llile  peculiar  to  him 
"  upon  the  leaft  fenfe  of  obligation.  But  thole  compliments  lafted  no  longer  than 
«*  till  we  became  perfeftly  intimate,  and  had  difcovcred  our  inclinations  of  cultivating 
"  the  fame  ftudies  and  defigns,  especially  in  fearch  of  natural  and  ufeful  things,  my- 
"  felf  then  intent  on  collections  of  notes  in  order  to  an  Hiftory  of  Trade,  and  other 
"  mechanical  furniture,  which  he  earneftly  incited  me  to  proceed  in.  So  that  our 
"  intercourfes  of  letters  were  now  moftly  upon  that  Subject,  and  were  rather  fo  many5 
"  receipts  and  procefics,  than  matter  of  letters  i  what  I  gathered  of  this  nature, 
u  (efpccially  for  the  improvement  of  Gardening  and  Sylva,  Kalendariunt,  Acetaria,  &c. 
"  being  but  part  of  that  work,  a  plan  whereof  is  published)  would  aftonifh  you  to 
"  fee . . .  Thefe  defigns  and  apparatufes  growing  beyond  my  forces,  were  left 
*4  imperfect,  upon  the  restoration  of  the  baniftied  King,  when  every  body  expected  a 
**  new  world,  and  had  other  profpefts  than  what  the  melancholy  and  almoft  deSpair 
"  fuggefted  to  pafs  away  anxious  thoughts  by  thofe  innocent  employments  I  have 
"  mentioned  ■,  the  eftabliihment  of  the  Royal  Society  taking  in  all  thefe  Subjects ; 
"  which  made  our  perfonal  meeting  (unlefs  at  Grefham  college,  where  wc  affiduoufly 
«'  met  and  convened)  lefs  neceflary."  Among  Mr.  Evelyn's  letters  is  a  very  long 
and  curious  one1,  dated  at  Say's-Court,  Sept.  3,  1659,  and  containing  a  Scheme  of  a 
Philofophical  College,  in  which  he  wifhed  to  have  Mr.  Boyle  for  a  fellow-member,  wh» 
is  alone,  fays  he,  a  fociely  of  all  that  were  deferable  to  a  consummate  felicity.  And  on  the 
29th  of  the  fame  month  he  wrote  to  him  another  letter upon  reading  the  manu- 
script of  Mr.  Boyle's  Seraphic  Love,  which  he  had  done  with  So  high  a  Satisfaction,  that 
he  obServes  at  the  conclufion  of  his  letter,  that  11  he  extremely  loved  Mr.  Boyle  be- 
M  fore,  but  that  his  heart  was  infinitely  knit  to  him  now.    For  what  (fays  he)  are 

•  General  Diflionary,  Vol.  V.  p.  126— 119.  '  Hiftory  of  the  Reformation,  Part  III.  B.  1. 

p.  417.  »  Dated  at  U'uieu  in  Sarrty,  Sept.  ic,  t;oj.  "  In  Dqt/srd.  *  Vol.  VI. 

p  tM,  289,  290,  291.  »  li>id  p.  191, 
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«'  we  now  to  expcft  from  fo  timely  a  confecration  of  your  excellent  abilities.  The 
««  primttia  l'anctihed  the  whole  harveft  •,  and  you  have  at  once  by  this  incomparable 
"  piece  taken  ofi'  the  reproach,  which  lay  upon  piety,  and  the  enquiries  into  natore, 
44  that  the  one  was  too  early  for  young  pcrlbns,  and  the  other  the  ready  way  to  athe- 
44  ifm  i  than  which  as  nothing  has  been  more  impioufly  ipoken,  fo  nor  has  any  thing 
44  been  more  confuted." 

Dr.  John  Pell  was  another  of  Mr.  Boyle's  friends.    He  was  defcended  of  an  ancient 
family  in  Lincoln/hire,  and  born  at  Soutbwyke  in  Suffix,  of  which  his  father  was  mini- 
fter,  on  the  lftof  March,  \6\°.    At  thirteen  years  of  age  he  was  fent  to  Trinity  col- 
lege in  Cambridge,  being  at  that  time  as  good  a  fcholar  as  mod  mailers  of  art  in 
the  univerfity,  which  degree  he  took  in  1630,  and  loon  became  eminent  for  his  (kill 
in  the  mathematics,  and  in  the  Latin,  Greek,  Hebrew,  Arabic,  Italian,  French,  Spa- 
nifh,  and  High  and  Low  Dutch  languages.    He  was  feveral  years  profeflbr  of  mathe- 
matics at  Amfierdam,  and  afterwards  at  Breda,  and  in  1654  was  appointed  envoy  from 
the  protector  Oliver  to  the  proteftant  cantons  in  Swijferland,  where  he  continued  till 
1658.    After  the  reftoration  he  entered  into  holy  orders,  and  became  doctor  of  divi- 
nity, and  chaplain  to  Dr.  Gilbert  Sheldon,  archbifhop  of  Canterbury,  though  he  never 
enjoyed  preferment  equal  to  his  merit,  and  died  in  mean  circumftances  in  the  parilh 
of  St.  Giles's  in  the  Fields,  on  the  12th  of  December,  1685,  and  was  interred  in  that 
church*.    Among  other  pieces  publifhed  by  him,  he  tranflated  from  the  Low  Dutch 
A  Trail  touching  the  (kill  of  a  better  way  of  Anatomy  of  Man's  Body,  by  Yonker  dc  Bills, 
Lord  of  Koppenfdam,  printed  at  London,  in  1659,  in  124" ;  to  which  Mr.  Boyle  wrote 
a  preface,  prefixed  to  that  edition,  which  was  procured  by  himfelf.    Mr.  Hartlib,  in 
a  letter  to  Mr.  Boyle  from  London,  dated  November  the  ift  that  year1,  mentions  his 
intention  to  fend  a  copy  of  this  tranflation  and  preface  to  monfieur  Bills  himlelf,  ta 
let  bim  know,  what  honour  bath  been  done  unto  him  by  a  young  nobleman  in  tb/fe  parts., 
and  many  more  to  friends  in  the  Low  Countries.    Really,  continues  he,  yea  have  done 
an  excellent  work  for  fpreading  this  anatomical  magnate  upon  the  honejl  learned  world.  He 
fent  likewife  the  following  extract  of  a  letter,  which  he  had  juft  received  from  abroad-, 
with  relation  to  the  author  himfelf.    44  Monfieur  Bills  lives  at  prefent  at  Rotterdam 
44  in  the  Englijb  Court  (lb  is  the  name  of  the  houfe,  where  he  lives,  in  Rotterdam.) 
44  He  is  a  Frenchman,  fpeaks  French,  Low  Dutch,  and  Latin.    He  hath  four  bodies, 
44  two  men  and  two  women,  fo  anatomifed,  that  he  can  ihew  the  inward  ftate  of  a 
44  man's  body ;  for  all  the  parts  of  the  body  are  in  the  body,  except  the  guts  anil 
44  brains,  which  lie  by.    He  aflceth  above  100,000  Dutch  guilders,  and  then  he  will 
44  teach  the  anatomy  out  of  them  to  fcholars,  furgcons,  &c    He  faith  this  coft  him 
44  not  only  infinite  pains  and  head-breakings,  but  that  of  his  own  patrimony  he 
44  fpent  to  this  work  60,000  guilders.    He  affirms,  that  Paris  hath  prefented  him 
"  about  20,000  francs,  and  Amftcrdam  about  3000  francs  for  two  corpora ;  but  he 
44  will  not  fell  them  apart,  but  in  that  manner  as  I  mentioned.    It  feeim  it  is  very 
44  rare,  that  he  anatomiied  in  fuch  a  manner  thofe  bodies,  and  prepared  alfo,  that 
44  they  can  be  clearly  feen>  every  thing  in  hk  proper  place.    The  like  is  never  yet 
44  done  in  this  world." 

Dr.  John  Wallis  was  likewife  a  very  intimate  friend  and  correfpondent  with  our 
great  philofopher.  This  excellent  divine  and  mathematician  was  ion  of  a  clergyman, 
and  born  at  Afoford  in  Kent  on  die  23d  of  November  i6i6>  and  about  Chnftmas. 
1632  fent  to  Lmanuel  college  in  Cambridge,  where  he  took  the  degree  of  matter 

■  General  Diftionarv,  Vo!.  YHJ  p.  150—  25  j.  »  See  Mr.  ffejli's  works,  Vol.  VI.  p  130. 
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of  arts  in  1640,  and  about  the  fame  time  was  chofen  fellow  of  Queen's  college 
in  that  univerfity,  and  received  holy  orders  from  Dr.  Walter  Curie  bifliop  of  Win- 
cbefler.  In  1644  he  was  appointed  one  of  the  fcribes  or  fecretaries  to  the  affembly 
of  divines  at  IVeJlminJler,  being  at  that  time  minifter  of  St.  Gabriel  Fen-cburcb  in 
London,  whence  he  removed  to  the  church  of  St.  Martin  Ironmonger  Lane  \  and  in 
1649  was  made  Savilian  profeflbr  of  geometry  in  the  univerfity  of  Oxford^  and  on 
the  31ft  of  May  1654  took  the  degree  of  doclor  of  divinity.  February  the  17th, 
1657-8,  he  was  chofen  Cuftos  Arcbivorum  of  that  univerfity  i  in  which  place,  as  well 
as  in  his  profeflbrfhip  of  geometry,  he  was  confirmed  at  the  reftoration,  when  he 
became  chaplain  to  his  Majcfty*.  He  died  October  the  8th,  1703,  being  eighty- 
feven  years,  three  months,  and  five  days  old,  and  was  interred  in  the  choir  of  St. 
Mary's  church  in  Oxford,  where  a  monument  is  erefted  to  his  memory,  though  the 
mod  valuable  one  is  the  collection  of  his  own  writings,  published  together  in  Latin 
at  Oxford  in  1699,  in  three  volumes  folio.  His  early  regard  for  Mr.  Boyle  is  evident 
from  his  dedication  to  him  of  his  book  de  Cycloide  0?  Corporibus  inde  genitis,  with  this 
infeription  •,  Honor abili  dotliffimoque  Viro  D.  Roberto  Boyle  armigero,  turn  illujlri  famitiJ, 
turn  magnis  virtutibus  nobili  \  and  in  his  dedication  he  takes  notice  of  Mr.  Boyle's  emi- 
nent fkill  in  divinity,  in  the  facred  and  ancient,  as  well  as  modern  languages,  and  in 
political  and  publiclc  affairs  both  at  home  and  abroad ;  and  his  inceffant  and  fuccefs- 
tul  cultivation  of  true  philofophy  by  experiments  of  all  kinds,  &c.  Qui  prater  tuam 
in  tbeologids  turn  cognitionem  turn  praxin,  atque  in  Unguis  turn  faeris  antiquifque,  turn 
modernis  etiam  peritiam,  in  politicis  item  &  negotiis  publicis,  &  rerum  &  perfonarum, 
domi  peregreque,  intimam  notitiam* 

Qui  mores  hominum  multorum  noris  &  urbes ; 

in  pbyfms  etiam  vera  pbilofopbi*  venatione  ita  perpetuis  £s?  fubtiliffimis  experiments, 
medicis,  cbemicis,  anatomieis  aliifque  omne  genus,  naturam  quafi  ferro  if  igne  profequaris, 
{ nudum  per  omnes  fubtiliorum  in  quacunque  arte  opificum  officinis)  in  fecretos  abditiffimofque 
fequeris  receflks,  is  quafi  in  vifcera  penetras,  ut  mrrum  ni  tibi  tandem  fe  in  pr<cdam  dedal : 
quique  naturam,  tanquam  eqttuleo  impofitam,  feverd  faltem,  ne  crudtli  dicam,  qu.eftioney 
torquendo  vexas  l£  retorquendo,  quo  verum  tandem  faffa  ftcreta  pandat  omnia  :  idem,  in 
matbefi,  aquationes  anahticas  (equuleum  matbematicum)  verfas,  quo  vix  fubtilius  aliud 
injlrumentum  abdita  perquirendi  aut  extricandi  involuta. 

In  the  fame  year  1659,  Mr.  Boyle  being  acquainted  with  the  circumftances  of  the 
learned  Dr.  Robert  Sanderfon,  afterwards  biftiop  of  Lincoln,  who  had  loft  all  his  pre- 
ferments on  account  of  his  attachment  to  the  royal  party,  he  conferred  upon  him 
an  honorary  ftipend  of  fifty  pounds  a  year.  This  ftipend  was  given  as  an  encourage- 
ment to  that  excellent  mafter  of  reasoning,  to  apply  himfclf  to  the  writing  of  Cafes, 
of  Confcience,  1.  "  Explaining  the  nature  of  confeience,  the  obligation  of  it,  how  far 
'«  that  extends,  and  the  realbns  of  it,  with  fome  univerfal  principles  and  general 
"  rules  concerning  it,  in  tbefi;  and  then,  2.  in  bypotbefi,  to  fall  to  the  refolving  par- 
"  ticular  cafes'."  Dr.  Sanderfon  therefore  publiflied  his  treatifc,  intitled,  De  Obliga- 
tion* ConfcientU  Prtlecliones  decern,  Oxtnii  in  Scbol.i  tbeclcgicu  babitx  Anno  Domini 
1647,  and  addrefied  it  to  Mr.  Robert  Boyle  in  an  elaborate  dedication,  dated  at 
Bootbby  Pannel  in  Lincolnfbire,  November  22,  1659  •,  wherein  he  lpcaks  of  his  patron 

k  General  Diftionary,  Vol.  X.  p.  flij — 101.  c  Dr.  Btrhmfi  letter  to  Mr.  Bsylt,  Sept.  13, 

l6<rq.  Vol  V'l.  p  301.    See  likewifc  l/uar  ll'a/'e*'*  life  of  hilhop  SjxJerfsn,  and  bifliop  Wtw'i  letter 
to  U'^iio,  dated  at  LtMdtM  M*y  10,  1*78,  and  fubjoined  to  U'nltm'%  lift  of  ii/.if  Sanderfon. 
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as  much  more  diftinguithcd  by  his  excellent  difpofitions,  love  of  learning,  humanity, 
piety,  and  all  kinds  of  virtue,  than  by  his  birth  and  quality  :  Cum  natalittm  fpltndort 
illufirem,  tumgenerofe  mentis  indole,  amore  liter  arum,  bumanitate,  pietate,  &  onni  virtutum 
gtnere  ntultd  eliam  illujlriorem. 

Upon  the  reltoration  in  1660,  Mr.  Boyle  was  treated  with  great  civility  and  refpedt 
by  the  King  as  well  as  by  the  carl  of  Southampton,  lord  high  treafurer,  and  the  earl 
of  Clarendon,  lord  chancellor  of  England.  And  he  was  folicited  by  the  latter  to  enter 
into  holy  orders,  not  only  out  of  regard  to  him  and  his  family,  but  chiefly  with  a 
view  to  the  fa- vice  of  the  church  itfelf,  which  could  not  but  receive  a  great  fupporr, 
as  well  as  a  powerful  example,  from  one,  who  would  foon  be  railed  to  one  of  the 
higheft  ftations  in  it.  This,  as  he  owned  to  bilhop  Burnet,  made  fome  impreflion 
upon  him.  His  mind  was  even  then  at  three  and  thirty  fo  entirely  difengaged  from 
all  the  projects  and  concerns  of  this  world,  that  as  the  profpett  of  dignity  in  the 
church  could  not  move  him  much,  fo  the  probability  of  his  doing  good  in  it  was « 
much  the  ftronger  motive.  But  two  things  determined  him  againft  it.  One  was, 
that  his  having  no  other  interefts  with  relation  to  religion,  befides  thofe  of  faving  his 
own  foul,  gave  him,  as  he  thoughr,  a  more  unfufpecled  authority  in  writing  or  acting 
on  that  fide.  He  knew,  that  the  irreligious  fortified  themfelves  againft  all  that  was 
laid  by  the  clergy,  with  this,  that  it  was  their  trade,  and  that  they  were  paid  for  it.  He 
hoped  therefore,  that  he  might  have  the  more  influence,  the  lefs  he  ftiared  in  the  pa- 
trimony of  the  church.  But  his  main  rcafon  was,  that  he  had  fo  high  a  fenfe  of  the 
obligations,  importance,  and  difficulty  of  the  paftoral  care,  that  he  durft  not  under- 
take it ;  "  cfpccially,  fays  biftiop  Burnet 4,  not  having  felt  within  himfclf  an  inward 
**  motion  to  it  by  the  holy  Ghoft  ;  and  the  firft  queftion,  that  is  put  to  thofe  who  come 
"  to  be  initiated  into  the  fervice  of  the  church,  relating  to  that  motion,  he,  who  had 
"  not  felt  it,  thought  he  durft  not  make  the  ftep,  left  otherwife  he  fliould  have  lied 
"  to  the  holy  Ghoft.  So  folcmnly  and  fcrioufly  did  he  judge  of  facrcd  matters." 
He  chofe  therefore  to  purfue  his  philoiophical  ftudies  in  fuch  a  manner,  as  might  be 
moft  effectual  for  the  fupport  of  religion  ;  and  began  to  communicate  to  the  world 
the  fruits  of  thofe  ftudies.  The  firft  of  thefc  was  printed  in  1660  at  Oxford,  in  8vo, 
under  the  title  of  New  Experiments  phyfico-mecbanical  touching  the  Spring  of  the  Air  and 
its  Effclis,  made  for  the  mojl  part  in  a  new  pneumatical  Engine  :  written  l>y  way  of  letter 
to  the  right  honourable  Charles  lord  vifcount  Dungarvan,  eldefi  fon  to  the  earl  of  Corkc : 
dated  at  Beconsfij/d  December  the  20th,  1659.  In  this  difcourfe  he  difcovered  and 
demonftrated  the  elaltic  power  or  fpring  of  the  air,  and  by  this  means  exploded  the 
notion  of  a  Fuga  Vacui,  and  fhewed»  that  the  ftrange  effects,  which  were  before 
afcriped  to  that  imaginary  caufe,  arile  merely  from  the  native  fclf-expanfion  of  the 
air.  The  extent  of  which  claftic  expanfion  he  found  divers  ways  to  meafure  by  his 
engine,  which  likewife  difcovcrs  the  influence  which  the  air  hath  upon  flame,  fmoke* 
and  fire  -,  that  it  hath  none  in  magnetical  operations  ,  that  it  is  probably  greatly  in- 
terfperfed  in  the  pores  of  water,  and  compreffed  by  the  incumbent  atmofphere  even 
in  thefc  clofe  recedes  :  what  operation  the  exfudion  of  the  air  hath  on  other  liquors* 
as  oil,  wine,  Ipirit  of  vinegar,  milk,  eggs,  fpirit  of  urine,  folution  of  tartar,  and  fpirit 
of  wine  ?  the  gravity  and  expanfion  of  the  air  under  water:  the  effect  of  the  air  in 
»he  vibrations  of  pendulums,  and  in  the  propagation  of  founds :  that  fumes  and  va- 
pouis  afcend  by  rcafon  of  the  gravity  of  the  ambient  air,  and  not  from  their  owi> 

*  Funeral  Sermon  on  Mr.  Beyle,  p.  39.  edit,  in  ^to.  and  memorandums  dictated  by  Mr.  BtjU  to  bifbop 
Ihrxit  concerning  Lii  own  life. 

$  pofitivc 


Digitized  by  Google 


The  LIFE  of  the  honourable  Robert  Boyle. 

pofitivc  levity :  the  nature  of  faction,  the  caufe  of  filtration,  and  the  rifing  of  the 
water  in  fiphons  :  the  nature  of  refpiration,  illuftratcd  by  trials  made  on  icvcral  kinds 
of  animals,  and  the  effect',  of  the  air  in  the  operations  of  corrofive  liquors.  How- 
ever this  work,  which  was  likewife  tranflated  into  Latin,  was  attacked  by  Francifcus 
Linus  and  Mr.  Thomas  Hobbes  of  Malmejlury;  which  occafioncd  Mr.  Boyle  to  lubjoin 
to  a  fecond  edition  of  it,  printed  at  London  1 662,  in  4W.  A  Defence  of  the  Dotlrine 
touching  the  Spring  of  tbt  Air  againfi  the  Objetlions  of  Linus,  wherewith  the  Obieelor's 
Funicular  Hypothcfis  it  examined;  and  an  Examen  of  Mr.  Tho.  Hobbes'j  Dialogus 
Phyficus  de  Naturi  Acris ;  with  an  Appendix  (Chap.  VII.)  touching  Air.  Hobbes'j 
Dotlrine  cf  Fluidity  and  Firmnefs.  The  third  edition  of  the  New  Experiments  Pbyfico- 
mechanical  was  printed  at  London  in  1682,  in  410. 

He  produced  likewife  to  the  world  in  1660,  a  piece  on  another  fubjeft,  which  I 
have  obferved  above  totiave  been  finifacd  as  early  as  the  year  1648,  and  was  now 
printed  at  London  in  8vo,  and  entitled,  Some  Motives  and  Incentives  to  the  Love  of  God 
pathetically  difcourfed  of  in  a  Letter  to  a  Friend,  or,  as  it  is  called  in  the  running  title* 
Seraphic  Love.  In  the  Advertifements  prefixed  to  it  we  are  informed,  that  this  letter 
was  not  written  fingle,  being  but  the  laff  of  divers,  wherein  love  in  general  was  con- 
feflcd,  juftified,  and  celebrated ;  the  received  way  of  making  love  was  explicated* 
defended,  and  oppofed ;  conffancy  and  inconilancy  in  love  were  argued  for  and 
againfi: ;  Platonic  love  was  explicated  and  celebrated  ;  the  cure  of  love  was  profeffed 
and  profecuted  ;  and  the  controverted  points  concerning  love  were  difcourfed  of  in  a 
way  iuitcd  to  the  feveral  themes,  and  to  the  humours  and  principles. of  the  fuppofed 
writers.  But  all  the  former  papers,  drawn  up  in  a  compliment  to  a  lady,  though 
very  free  from  the  guilt  of  either  licentioulhels  or  profancnefs,  were  judged  by  Mr. 
Boyle  too  little-  fcrious,  cither  to  appear  alone,  or  to  accompany  the  difcourfc  pub- 
lifhed  by  him,  wherein  he  had  expreflcd  his  own  opinion,  as  in  the  former  he  but 
deduced  thofe  of  imaginary  pcrfons.  The  9th  edition  of  this  book  was  publiflied  at 
London  in  1 708,  in  8vo.    It  was  alfo  translated  into  Latin.  * 

Amonc  the  letters  to  him  written  in  the  year  1660,  there  is  one  dated  Oct.  2.  tint 
year  from  Mr.  Robert  Codrington,  a  gentleman  known  by  his  Englifli  Verfions  of 
Quintus  Curtius,  and  Juftin,  the  Roman  hiftorian,  and  his  other  tranflations  from  the 
Latin  and  other  languages.  In  this  letter  he  mentions  his  having  dedicated  a  book 
to  Mr.  Boyle  about  ten  years  before,  for  which  he  had  received  a  gratuity  ,  and  now 
addreffes  a  Latin  poem,  which  he  intended  to  publilh  among  the  reft  of  his  poetical 
works  \ 

On*  the  10th  of  that  month  likewife  Mr.  Robert  Southwell,  afterwards  a  knight,  and 
envoy  from  King  Charles  II.  to  the  King  of  Portugal,  and  prefident  of  the  Royal 
Society,  wrote  to  him  from  Florence,  to  inform  him,  that  the  Grand  Duke  of  Tufcany. 
was  extremely  defirous  of  a  correfpondence  with  him,  that  Prince  being  not  only  a 
patron  of  learning,  but  alfo  a  great  mailer  of  it  himiclf '. 

Thi  year  following  Mr.  Boyle  publiflied  at  London  in  Ato,  Certain  phyfiologiccl 
Effays,  and  other  Trails,  viz.  I.  Seme  Ccnfiderattcns  touching  experimental  F.Jj'ays  in 
general.  II.  Two  Effays  concerning  tjbe  Unfuccefsfulnefs  of  Experiments,  containing  divers 
Admonitions  and  Objervaticns  (cbiefy  chcmkol)  Uncling  that  Subjecl.  III.  Some  Spe- 
cimens of  an  attempt  to  make  chemical  Experiments  ujefui  to  illufirate  the  Notions  <>)~ 
the  corpufcular  Philofophy.  IV.  A  f  bxftco-chtnncal  F.ffoy  containing  an  Experiment,  with- 
fowc  Conftderations  touching  the  differing  Parts  and  Raliiittgratien  of  Salt-Pctre.    V.  The 


'  Vol.  VI  p.  636,  63r. 


'  ILid.  p.  ?c}<>,  197. 
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Hiftory  of  Fluidity  and  Firmnefs.  In  the  Advertifement  to  the  Reader  it  is  oblcrvcd, 
that  thele  tracts  were  not  written  near  about  the  fame  time,  (fomc  of  them  being 
divers  years  older  than  others)  nor  were  they  now  publilhed  in  the  fame  order  in 
which  they  were  written.  For  the  firft  of  them,  though  drawn  up  about  four  years 
before,  viz.  in  the  year  1657,  was  not  only  written  after  the  lecond,  third,  and 
fourth,  but  alter  divers  other  Eflays,  which  Mr.  Boyle  had  then  lying  by  him  among 
his  papers,  it  being  intended  for  a  kind  of  introduction  to  all  thofc  treatifes,  which 
under  leveral  names,  but  chiefly  that  of  pbyftological  Effays,  he  had  then  compofed. 
But  having,  'during  the  confufions  before  the  rcftoration,  fo  difpofed  of  his  papers 
to  fecure  them,  that  he  could  not  himfelf  feafonably  recover  them  •,  and  being  en- 
gaged by  promile  to  fome  friends  to  let  about  half  a  dozen  of  his  fmall  tracts  come 
abroad  into  the  world  by  fuch  a  time,  he  was  obliged  to  fend  them  to  the  prefs,  as 
they  came,  fome  at  one  time,  fome  at  another,  to  his  hands.  The  greateft  part  of 
them  are  addrcfied  to  his  nephew  Mr.  Richard  Jones,  only  Ion  to  the  lord  vifcount 
Ranelagb  by  Mr.  Boyle's  lifter.  In  thele  Effays  and  Trails  he  encourages  and  per- 
fuades  the  making  Experiments,  and  collecting  Obfervations,  and  gives  the  necefiary 
cautions  which  are  to  be  ufed  in  fuch  defigns.  He  imparts  a  very  confiderable  lud- 
icrous experiment  concerning  the  different  parts  and  redintegration  of  Salt-petre ; 
from  which  he  fhews,  that  motion,  figure,  and  difpqfition  of  parts  arc  fufficient  to  pro- 
duce all  the  feeundary  AfeUions  of  bodies,  and  confequendy  that  there  is  no  need  of 
the  fubftantial  forms  and  qualities  of  the  fchools.  In  the  Hiftory  of  Fluidity  he 
{hews,  that  a  body  lcems  to  be  fluid  by  confifting  of  corpufcles  touching  one  ano- 
ther only  in  fome  parts  of  their  furfaces  •,  whence,  by  rcafon  of  the  numerous 
fpaces  between  them,  they  eafily  glide  along  each  other,  till  they  meet  with  fome 
refilling  body,  to  whofc  internal  furface  they  exquifitely  accommodate  themfelves ; 
and  that  the  requifites  to  fluidity  are  chiefly  thefe  •,  fmallnefs  of  the  component  par- 
ticles, a  determinate  figure  of  them,  vacant  fpaces  between  them,  and  agitation  of 
them  varioufly  and  apart  by  their  own  innate  motion,  or  by  fome  thinner  fubltance, 
which  lhall  tofs  them  about  in  its  paffage  through  them.  He  fliews  likewile,  how  a 
confident  body  may  be  rendered  fluid;  and  having  illuflrated  the  doctrine  of  flui- 
dity by  experiments,  obferves,  that  the  rcafon  why  fomc  fluids  will  not  mix  with 
others,  is  their  particular  textures,  and  the  peculiar  motion  of  their  minute  parts. 
In  the  Hiftory  of  Firmne/s  he  informs  us,  that  firmnefs  confifts  principally  in  this,  that 
the  particles  which  compofe  it,  being  fomcwhat  grofs,  are  alfo  at  reft,  and  have  a 
mutual  cohefion,  whereby  they  are  rendered  unapt  to  diflufe  themfelves  every  way  ; 
fo  that  its  three  principal  caufes  appear  to  be  groflhefs,  quiet  contact,  and  implica- 
tion of  the  component  parts.  He  obferves,  that  a  juxta-pofition  of  parts  is  not  the 
only  caufe  of  cohefion,  but  that  the  fpring  and  weight  of  the  air  is  one  great  caufe ; 
though  a  juxta-pofition  of  the  parts  of  glafs  feems  requifite  and  fufficient  to  make 
fuch  a  compact  fubftance,  the  parts  of  matter  which  compofe  it,  being  firft  minutely 
divided  by  the  fire  before  their  union.  He  further  tells  us,  that  both  the  figures  and 
textures  of  the  parts  of  a  body  may  hot  only  contribute  to  their  folidity,  but  that 
the  interpofition  of  the  minute  parts  of  another  body  may  render  fome  liquors  folid, 
and  that  the  addition  of  a  powder  only  may  make  a  liquor  folid :  that  fluids  confnt 
not  of  parts  divilible  into  fluids,  as  quantity  into  quantity  :  that  there  is  a  plaftic  power 
inherent  in  leveral  bodies  ;  and  that  mixture  itfelt  is  fufficient  to  produce  putrefaction. 
Thele  Eflays  were  tranflatcd  into  Latin.  The  fecond  edition  of  them  was  printed  at 
London  1669,  in  4  to,  and  in  it  fome  of  the  Tracts  were  enlarged  by  experiments,  and 
an  addition  made  to  it  of  A  Difcottrfe  about  tie  abfohttt  Reft  of  bodies. 

These 
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These  EJfays,  together  with  his  New  Experiments,  being  fent  by  Mr.  HartUb  tt> 
Mr.  John  beak,  the  latter  wrote  the  following  letter  concerning  them «. 

M  This  day  I  received  the  books,  fo  that  I  cannot  fo  fuddenly  give  you  my  judge- 
"  mcnt  on  them  :  only  this  I  can  fay,  that  if  an  oracle  had  offered  me  my  choice  of 
*•  what  qucftions  T  moft  defired  to  be  informed,  I  am  well  allured,  that  thofc  that 
"  are  handled  by  Mr.  Boyle,  had  been  the  very  firit  matter  of  my  election.  He  wants 
"  a  lpirit,  that  takes  not  pneumaticals  to  be  the  fpring  of  life,  and  weightieft  of  na- 
*'  turals,  and  now  molt  confiderable,  fince  Jordanus  Bruntu  and  others  have  inclined 
"  our  modern  philofophers  to  approximate  air  to  the  chief  of  the  ambient  heavens. 
"  And  for  my  own  part,  I  have  long  conceived  this  ambient  air  to  confift  of  as  many 
"  and  different  ingredients,  as  our  earth  or  fcas,  but  I  never  expected  in  this  life  to 
**  fee  the  diverfities  fo  handled  and  traced  out,  and  the  properties  fo  fully  difcovcrcdj. 
H  yet  this  I  am  inforced  to  confefs  before  I  have  fcen  half  of  the  book.  In  the  other 
"  treatifes  I  am  informed  of  the  caufc  of  fuch  frequent  mil'conduct  in  the  beft  kind 
"  of  medicines,  and  the  ftrange  Protean  force  of  falt-petre,  and  that  nitre,  which  is 
"  fo  highly  (tiled  by  fome,  as  if  it  were  the  fpirit  of  the  world.  For  the  Corpufcu- 
"  larian  philofophy,  I  had  long  ago  complained  to  you,  that  Sir  Kenelm  Digby  and 
"  fome  others  had  faid  enough  of  it  to  make  me  giddy  in  their  pro  cj?  contra ;  and  my 
««  refuge  was  lord  Bacon's  Circa  ultimate*  rerum  fruftranea  eft  inquijitio.  But  now  I 
"  fee  a  ftay  for  the  light  of  reafon  and  experience.  Neither  had  I  any  thing  more  in 
"  chace  than  the  caufc  of  firmnefs,  which  in  lord  Bacon's  language,  (who  firft 
"  awakened  my  attention  to  it)  is  frequently  called  conftjlency.  Being  now  in  my 
"  devotions  before  the  oracle,  you  can  expect  but  few  lines,  and  in  thefe  my  advice^ 
"  that  you  procure  them  for  yourfclf  before  they  are  all  gone  out  of  the  (hops ;  for 
"  I  lupplicate,  that  thefe  may  rather  return  to  you  in  cam  than  in  kind.  It  is  my 
"  great  joy,  that  Mr.  B.  is  fo  far  engaged  to  give  us  the  re  It  of  his  Notes  and  follow- 
*'  mg  Experiments.  In  thefe  he  hath  obliged  all  the  intelligent  inhabitants  of  this 
"  world,  and  hath  given  us  hope,  that  we  fliall  fhortly  complete  human  fciences. 
"  Some  families  amongft  us  have  anfwered  to  all  lord  Bacon's  votes  for  Advancement 
u  of  Learning  ;  and  this  honourable  family  deferves  to  be  reputed  the  firft  college  in. 
J  this  univcrfity  or  oecumenical  academy,." 


"  My  laft  was  very  abrupt  and  concife,  becaufe  at  that  time,  a&  I  then  told  youv 

M  I  was  attentive  in  my  devotions  before  the  noble  oracle,  which  I  may  now,  upon 

"  the  reviewed  folcmnitics  of  holy  oath,  ftile  the  moll  fatisfying  oracle  in  my  appre- 

"  henftons,  that  ever  appeared  in  the  converfc  of  mortals  on  this  habitable  globe,  for 

"  the  dilcovcry  of  all  the  works  of  nature.    To  thofc  that  have  been  fo  tired  and. 

"  wearied  as  I  have  been,  in  the  kverul  ways  of  Tolefui,  Flood,  Gajjemius,  the  Carte- 

"  fian,  and  Atomical  or  Corpufcularian  philofophers,  and  all  others  that  I  could 

"  hear  of  ever  fince  I  was  concerned  in  the  victory  of  fchool-fophifters  :  to  thole,  I 

"  fay,  that  have  condefcended  to  take  deep  notice  of  the  inuafficiency  of  Language* 


"  to  the  leverity  of  lord  Bacon's  inquifuionsv  and,  amongft  thele,  to  myfelf,  here  are 


And  in  another  letter  he  wrote  as"  follows : 


*  Mr.  Hartfib  fent  a  copy  of  that  fetter  to  Dr.  Jt'trihlogtas  ioelofird  in  one  focal  himfelf.  datffd  Aug.  :£> 
166 1,  communicated  to  tie  by  Mr.  profeffor  H  ard. 
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"  offered  fuch  plcafing  refrefhments,  as  gain  us  the  reli fh  of  that  I'irgilian  fimplicity, 
41  which  was  fo  highly  admired  by  Scaligcr  in  thefc  vcrfes  ; 

"  Tale  tuum  carmen  nobis,  divine  poet  a, 

"  ghiale  fopcr  ftffis  in  gratnine,  quale  per  <eftum 

**  Diikis  ayuur  falicnte  fttim  reftinguere  rivo. 

u  To  indulge  my  own  freedom,  and  a  little  to  pra£tife  my  pen  and  judgment  in  the 
*4  impartial  collections  of  other  men's  deepell  or  mod  inticing  reaionings,  I  had  in 
"  philolophy  and  theology  reduced  Inierlocutores  in  the  manner  of  7*«//y's  Oratory  and 
*4  his  Academical  Quejlions,  to  ofier  their  feveral  ftrengths,  (as  you  have  feen  a  fpeci- 
**  men  pretending  to  the  vindication  of  a  rural  life)  for  which  academical  l'cene  I  had 
"  long  ago  provided  thofc  arguments  in  theology,  which  have  Jwayed  no  lefs  men 
**  than  Grotius  and  the  earl  of  Brijlcl,  and  do  make  the  loftieft  cedars  ftagger  and  re- 
"  volt  feveral  ways,  at  as  much  uncertainty,  as  the  variation  of  the  compafs.  And 
*'  from  all  thefc  I  could  procure  a  concurrence  as  to  the  unchangeable  oracle  for  a 
**  holy  life.  For  philofophical  latisfacYions  I  did  cliiefly  addrefs  to  philofophical  ex- 
**  periments,  in  which  I  feemed  to  have  the  beft  overtures  of  aid  from  lord  Bacon  ; 
**  but  of  this  I  complained,  that  in  the  progrefs  of  late  years  we  had  not  brought 
*'  his  experiments,  or  added  our  own,  to  any  degree  of  ripenefs.  And  this  was  indeed 
**  my  discouragement.  Now  I  confefs  I  am  furprifed  with  wonder  at  the  prefent 
44  advancement  •,  and  I  darc  promifc  our  pofterity,  that  knowledge  fliall  in  this  fol- 
"  lowing  age  abound  in  very  great  perfection,  and  to  the  beft  of  noble  operations.  I 
"  can  now  no  longer  forbear  to  enquire  for  the  return  of  Mr.  Oldenburg,  which  was 
"  promifed  fomc  weeks  ago.  From  him  1  hope  to  be  informed,  when  Mr.  Boyle  will 
"  be  pleated  to  oblige  the  world  with  the  publication  of  his  other  works  : 

"  i.  That  of  promifcuous  Experiments  mentioned  in  the  philofophical  Effays,  p.  14, 
«  15,  16. 

"  2.  The  Dialogues  concerning  Heat,  Flame,  and  Hre,  mentioned  in  thefe  new  Ex- 
*'  periments,  p.  104,  119,  and  222. 

44  3.  Tin  magneiical  Steams  of  the  Earth,  mentioned  ibid.  p.  120. 

"  4.  The  Continuation  of  Experiments  made  by  the pneumatical  Engine. 

44  And  this  we  may  well  difcern,  that  nothing  can  drop  from  his  pen,  that  doth 
««  not  oblige  the  future  ages  universally  neither  can  prefent  envy  appear  againft  fuch, 
44  bright  luftrc.  1  pray  you  be  mindful  to  lay  this  load  upon  Mr.  Oldenburg,  for  it 
"  enables  him  to  oblige  us  in  that  fweet  entertainment  of  hope  and  expe&ation,  which 
41  eale  h  all  kinds  of  griefs.  The  note  of  animals  in  vinegar,  Phil.  Efays,  p.  40.  may 
*«  flicw  what  confiderable  ufe  may  yet  be  made  of  our  beft  magnifying  glafles,  if  the 
«'  overtures  were  well  profecuted." 

The  next  work,  which  Mr.  Boyle  publiflicd  in  1661,  was  his  Sceptical  Chemifl :  or 
Chemico-phyfical  Doubts  and  Paradoxes  touching  the  Experiments,  whereby  vulgar  Spagi- 
rijls  are  went  to  endeavour  to  evince  their  Salt,  Sulphur,  and  Mercury,  to  be  the  true  Prin- 
ciples of  Things :  Oxford,  in  8vo.  To  the  fecond  edition,  printed  at  Oxford  1679 in 
Svo,  arc  fubjoined  divers  Experiments  and  Notes  about  the  Produciblenefs  of  chemical 
Principles. 

Iv  this  treatife  he  obferves,  that  the  number  of  the  Peripatetic  Elements  and  chemi- 
cal Principles  is  doubtful  i  and  that  the  words  Element  and  Principle  are  here  ufed  as 

»  The  title-page  erroncoufly  fays  1683.    See  the  Advtrtiftmtnt. 
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equivalent  terms,  and  fignify  thofc  primitive  and  fimplc  bodies,  of  which  the  mixed 
ones  are  faid  to  be  compofed,  and  into  Which  they  are  ultimately  rcfolved  :  that  the 
matter  of  all  bodies  was  originally  divided  into  fmall  particles  of  different  ftiapes  and 
fizes  j  and  that  thcfe  particles  might  unite  into  fmall  parcels  not  eafily  feparable 
again :  that  a  great  variety  of  compounds  may  arife  from  a  few  ingredients :  that 
various  fubftances  are  obtainable  from  bodies  by  fire :  that  fire  is  not  the  true  and 
genuine  analyfer  of  bodies,  fince  it  docs  not  feparate  the  principles  of  a  body,  but 
varioufly  compounds  and  alters  the  texture  ot  a  body,  which  it  acts  upon :  that  fome 
things  obtained  from  a  body  by  fire  were  not  its  proper  ingredients :  that  all  com- 
pound bodies  differ  only  in  fome  mechanical  properties :  that  it  does  not  appear,  that 
three  is  precifely  and  univerfally  the  number  of  the  diftinct  fubftances  or  elements, 
into  which  all  mixed  bodies  are  refolvablc  by  fire  :  that  fome  bodies  afford  more  than 
three  principles  :  that  earth  and  water  are  to  be  reckoned  among  the  chemical  prin- 
ciples, and  at  leaft  one  certain  alkaline,  if  not  alfo  an  acid  fpint.  He  cenfurcs  the 
ambiguity  of  the  chemical  write. and  Ihcws,  that  the  chemical  principles  are  difli- 
milar  in  their  nature.  He  enquires,  whether  the  five  chemical  principles  fhould  be 
rejected  for  not  being  homogeneous  whence  the  notion  of  thefc  principles  arofe ; 
whether  fire  be  necefiary  in  the  compofition  of  bodies ;  and  whether  there  be  any 
elements  at  ail.  He  ftiews,  that  bodies  are  not  compofed  from  all  the  mere  ele- 
ments, by  the  growth  of  bodies,  vegetables,  animals,  minerals  and  metals,  and  the 
analyfis  of  bodies :  that  the  tria  prima  feem  to  be  the  productions  of  fire :  that  neither 
phlegm  nor  earth  are  univerfal  and  pre-cxiftent  ingredients  of  mixed  bodies :  that 
gold  itfelf  is  deftruftiblc,  and  new  qualities'  producible  in  bodies  by  a  mere  change 
of  texture :  that  chemical  principles  are  tranfmutable,  as  appears  from  the  phaeno- 
mena  afforded  by  an  efiential  oil  in  repeated  diftillations :  that  thofc  principles  arc 
not  ingenerable  and  incorruptible :  that  (alts  may  be  produced  and  deftroyed  ■,  and 
that  alkalies  are  tranfmutable  into  other  fubftances,  and  common  fait,  different  kinds 
of  fpirits,  fulphurs,  mercuries,  phlegm,  and  earth  are  producible.  He  informs  us, 
that  the  chemical  theory  of  qualities  is  narrow,  defective,  and  uncertain,  fuppofing 
things  not  proved,  often  fuperfluous,  and  frequently  contradicting  the  phainomcna 
of  nature.  That  the  principles  found  in  bodies  are  not  the  caufe  of  their  qualities, 
but  that  contrary  qualities  are  afcribed  to  the  fame  body  :  that,  upon  the  whole,  the 
chemift's  fait,  fulpnur,  and  mercury,  thcmfclves  are  not  the  firft  and  molt  fimplc 
principles  of  bodies,  but  rather  primary  concretions  of  corpufcles  or  particles  more 
fimple  than  they,  as  being  endued  only  with  the  firft  mod  radical  and  moft  univerfal 
properties  of  fimplc  bodies,  bulk,  ftiapc,  motion,  or  reft,  by  the  different  conven- 
tions or  coalitions,  of  which  minuteft  portions  of  matter  are  made  thofe  differing 
concretions,  which  chymifts  call  their  principles.  He  then  makes  fome  reflections 
upon  the  hypothefis  of  alkali  and  acid  •,  and  ftiews,  that  the  fuppofition  of  them 
is  precarious,  their  offices  arbitrary,  and  the  notion  of  them  unfettlcd  ;  that  the  tafte 
is  no  judge  of  them,  and  the  hypothefis  of  them  often  needlefs  and  infufficient,  af- 
fording but  unfatisfaclory  folutions  of  phxnomena.  In  a  marginal  note  on  the  Pre- 
face introductory  in  the  fecond  edition,  he  mentions  fome  other  Dialogues  concerning 
beat,  fire,  flame.,  &c.  which  had  been  feen  by  two  fecretaries  of  the  Royal  Society, 
but  were  miffing,  with  fome  other  pieces  of  his,  after  the  hafty  removal  of  his  goods 
by  night  in  the  great  fire  of  London.    This  work  was  tranffatcd  into  Latin. 

In  1662  a  grant  of  the  forfeited  impropriations  in  the  kingdom  of  Ireland  was 
obtained  frcm  the  king  in  Mr.  Boyle's  name,  though  without  his  knowledge  •,  for  the 
application  of  which  to  the  fupport  of  religion  and  promotion  of  learning  he  was 

Vol.  I.  i  greatly 
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greatly  folicitous,  as  appears  from  a  letter  of  his  to  Dr.  Michael  Boyle,  bifliop  of 
Corke,  dated  May  the  27th  that  year 1 ;  in  which  he  mentions,  that  he  expected  from 
an  honeft  gentleman  in  public  employments,  and  very  well  verfed  in  the  affairs  of 
that  country,  an  account,  "  how  thofe  impropriations,  which  are,  fays  he,  within 
44  the  grant  made  me  by  his  Majefty,  are,  or  are  like  to  be,  provided  of  minifters 
44  and  maintenance.  And  though  the  procuring  me  this  account  would,  I  know, 
"  require  fome  time ;  yet  the  requifitenefs  of  it  to  affift  me,  how  to  order  myfelf  on 
"  this  unhappy  occafion,  made  me  unwilling  to  write  to  your  lordfliip,  till  I  had  re- 
44  ceived  it  •,  and  the  adjournment  of  the  parliament  made  mc  hope  I  might  receive 
**  it  fcafonably  enough.  But  being  furprifed  fince  the  laft  poft  with  the  news  of  the 
•*  parliament's  being  met  again,  and  of  the  quick  progrels  that  is  making  in  the 
"  aft  for  the  fcttlemcnt  of  Ireland,  the  promifc  I  made  your  lordfliip  at  our 
**  feparation  forbids  me  to  delay  to  fay  fomething  to  you  about  the  bufinels  we 
*«  then  difcourfed  of ;  but  it  is  now  too  late  at  night,  that  I  muft  not  till  a  fitter  op- 
"  portunity  enlarge  upon  particulars,  but  muft  make  hafte  to  inform  your  lordfliip 
**  that  having,  as  I  told  you  I  intended,  applied  myfelf  to  that  excellent  prelate  the 
44  bifliop  of  Lincoln for  his  advice  on  fo  nice  an  occafion,  I  came  upon  the  whole 
44  matter  to  this  refult,  that  the  king's  grant  made  to  me  having  preceded  both  the 
44  grant  made  in  the  aft  to  the  church,  and  even  the  church's  application  to  his 
44  Majefty  for  that  grant,  I  might  juftly  challenge  the  impropriations  mentioned  in 

44  my  provifo.  And  therefore  I  would  not  have  what  I  intend  to  do,  refleft 

"  upon  thofe  perfons  of  honour,  that  (though  unknown  to  me)  made  ufe  of  my  name 
44  to  obtain  the  grant  from  the  king  j  fince  in  fuch  difputable  cafes,  perfons  that  aft 
44  very  differently  from  one  another,  may  yet  all  fatisfy  their  own  judgments  and 
44  confeiences  in  their  proceedings.  But  in  regard  my  intention  in  general  was  to 
44  apply  an  addition  of  my  revenue,  if  my  friends  procured  any  for  me,  to  good 
44  ufes,  though,  I  confefs,  I  defigned  it  rather  for  the  advancement  of  real  learning,. 
44  than  to  any  odier  purpofe  •,  yet  fince  it  fo  falls  out,  that  unknown  to  me  it  is  caft 
44  upon  impropriations,  it  is  very  likely,  that  by  the  account  I  expeft  of  the  ftatc  of 
44  diem,  I  may  fee  caufc  to  make  the  more  immediate  fervice  of  religion  (by  re- 
44  lieving  the  poor  in  thofe  places,  and  contributing,  if  need  be,  towards,  the  main- 
44  tcnance  of  minifters  there  or  eliewhere,  or  promoting  other  good  works,  as  from. 
44  time  to  time  occafion  may  require)  the  principal  of  thele  good  ufes,  to  which  I 
"  have  thoughts  to  apply  about  two-thirds  of  what  will,  de  claro,  come  to  me  out  of 
44  my  fhare  of  this  grant,  hoping  alio,  that  the  other  perfons  of  honour;  that  are 
44  concerned  in  it,  will  have  a  care,  that  the  impropriations,  whofc  revenues  are 
44  given  them,  be  provided  with  minifters.  And  I  fliould  poflibly  employ  the  other 
44  third  part  alfo  the  fame  way,  but  that  his  majefty  has  been  plealed,  without  my 
44  fecking,  or  fo  much  as  knowledge,  to  appoint  me  governor  to  a  corporation  for 
44  the  prop-gating  of  the  gofpel  among  the  heathen  natives  in  New  England  and 
44  other  parts  of  America.  And  this  corporation  being  at  great  charges  for  ncceflary 
•*  works,  and  efpecially  for  the  tranflating  and  printing  oi  the  Bible  in  the  Indian 
44  tongue,  above  one-half  of  their  revenue  is  injurioully  detained  from  them  by  a 
44  perlon,  who  had  fold  it  to  a  corporation  ereftcd  for  the  fame  purpofes  with  ours 
44  under  the  late  ufurping  powers,  and  now  has  repoflefled  himfelt  or  his  land,  be- 
44  caufc  thoic  that  he  fold  it  to,  were  not  legally  qualified  to  have  a  fale  made  to 
"  them.   By  which,  means  fo  pious  a  defign,  as  is  purfucd  by  this  corporation,  is. 

*  VoL  VI.  0.  c5.  k  Dr.  Rolxrt  Suuttrfi,. 
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*  now  in  danger  to  mifcarry  for  want  of  maintenance ;  fo  that  the  work  being  fo 
**  charitable,  and  I  having  a  peculiar  call  to  promote  it,  I  think,  after  having  ad- 
"  vifed  with  the  bifhop  of  Lincoln  in  the  cafe,  that  it  becomes  me,  on  fuch  a  junc- 
**  ture  of  circumflances,  to  apply  the  other  third  part,  or  thereabouts,  of  what  the 
"  king's  grant  will  yield  me  for  fix  or  feven  years  at  leaft,  to  the  carrying  on  of  lb 
"  unqueftionably  good  a  work  j  fo  that  the  main  benefit  I  intend  to  derive  from  the 
"  king's  bounty  is  the  opportunity  of  doing  fome  good  with  what,  if  my  friends 
"  had  not  obtained  it,  might  have  been  begged  by  others,  who  would  have 
u  otherwifc  employed  it.  And  by  this,  I  hope,  your  lordlhip  will  be  confirmed  in 
"  the  belief  of  what  I  formerly  allured  you  of,  namely,  that  had  I  known,  that 
"  any  thing  was  aflced  for  me,  whofe  grant  would  have  been  prejudicial  or  unwcl- 
"  come  to  the  church,  I  fhould  not  have  contented  to  have  my  name  made  ufe  of 
u  for  a  much  greater  matter,  than  the  provifo  is  like  to  yield  mc.  And  the  fame 
**  day  your  lordlhip  did  me  the  honour  to  inform  mc  of  the  ftate  of  the  cafe,  I  offered 
*«  fome  of  the  parties  concerned  to  relinquUh  the  grant,  though  it  had  already  pafTcd 
**  the  king  and  council,  fo  I  nor  my  name  might  have.nothing  to  do  with  it  j  but  one 
"  of  the  interefted  parties  being  too  far  off  to  beconfulted,  the  proffer  was  declined. 
**  From  all  which,  I  hope,  your  lordlhip  will  do  me  the  right  to  conclude,  that  I 
*«  was  far  from  defigning  the  prejudice  of  the  church  ;  and  that  though  it  cannot 
**  in  reafon  be  expe&cd,  that  1  mould  do  any  thing  to  hinder  the  other  perfons  con- 
**  cerned  in  my  provifo  to  purfue  the  having  it  pafled,  and  to  enjoy  the  benefit  of  it  j 
u  yet  I  do  not  at  all  defire,  that  cither  your  lordlhip,  or  any  other  perfon,  that  thinks 
"  the  provifo  may  be  juftly  excepted  againft  upon  the  church's  behalf,  fhould,  for 
**  my  fake,  at  all  abftain  from  acting  and  f peaking,  as  his  judgment  and  confcicnce 
"  (hall  direct  him.  For  as  my  partners  are  (ana  I  think  not  caufelefsly)  confident 
**  of  being  able  to  carry  on  in  Ireland  that,  which  has  already  pafled  the  fcrutiny 
"  here  ■,  fo,  for  my  part,  all  I  pretend  to  by  this  grant  is,  to  have  the  power  in  my 
m  own  hands,  to  fee,  that  the  proceed  of  it  be  carefully  employed  to  the  good  ufes 
"  whereto  I  defign  it."  The  bifhop  of  Corke  in  his  anfwer  to  this  letter  of  Mr. 
Beyle,  dated  at  Dublin  Aug.  13,  1662,  obferves',  that  with  regard  to  the  bufinefs 
abovementioned,  he  was  perfectly  fatisfied,  that  Mr.  Boyle's  defign,  "  (if,  fays  be, 
u  you  had  any,  for  I  cannot  yet  imagine  you  to  be  any  otherwifc  than  paffive  in  the 
**  whole  matter)  in  acquiring  thofe  impropriations  was  charitable  and  religious  j  for 
"  you  cannot  do  any  thing  that  is  otherwifc.  I  mult  likewifc  very  much  applaud 
**  your  pious  intendments  for  the  advancement  of  reaL  learning,  and  efpecially  for 
*'  the  cxtenfivenefs  of  your  charity  towards  the  poor  heathen  natives  of  New  Eng- 
««  land.  But  yet  I  muft  humbly  take  leave  to  acknowledge  myfclf  unfatisficd,  why 
that  additional  revenue,  which  his  majefty  defigned  and  promifed  for  the  better 
*'  fupport  of  the  clergy  here,  that  they  may  with  greater  comfort  attend  the  cures 
*«  of  their  feveral  churches,  fhould  be  diverted  to  any  other  ufe,  though  in  itfelf  it 
■«  be  generous  and  handfomc,  efpecially  when  I  confider,  how  many  congregations 
**  depend  upon  the  fervice  of  thofe  parifhes  ;  how  deflitute  they  will  be  of  a  church 
«*  to  refort  unto  1  how  the  poor  people  will  be  compelled  to  wander  through  the 
M  country,  to  find  out  an  opportune  place  for  the  performance  of  their  public  duties 
«*  and  devotions  unto  God.  For  although  at  prefent  your  piety  provides  all  that 
««  poffibly  you  may,  to  prevent  thefe  fad  confequences ;  yet  you  know  not  how  they 
««  Hull  be  minded,  who  fuccced  you ;  nor  are  you  certain,  that  thole  other  perfons 

•  Vol.  VI.  p.  638. 
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**  (whoever  they  be)  that  have  obtained  this  grant  under  your  patronage,  will  be  as 

"  inclinable  upon  that  account  as  you  are.    If  they  be  not  (as  it  is  great  odds  on 

"  your  fide  againft  molt  men  living)  it  will  not  then  be  unworthy  your  confidcration, 

M  whether  fomething  of  their  fault  will  not  be  chargeable  upon  you,  by  whole  only 

"  means  they  were  enabled  to  do  the  prejudice.    As  to  that  advice  and  refolve, 

M  which  was  given  you  by  that  moft  excellent  prelate,  whole  piety  and  learning 

*'  makes  him  defervedly  honoured  by  all  that  have  either  known  or  read  him,  I 

**  muft  ncccflarily  believe  it  was  founded  on  a  very  great  miftakc.    For  in  cafe  the 
difference  be  otherwife  than  it  is  ftated  in  your  letter,  if  that  blefled  Martyr  CbarUs 

"  T.  did  in  his  life-time  folemnly  devote  all  impropriations  unto  the  church,  that 

"  mould  be  any  way  invefled  in  him ;  if  his  moft  gracious  majefty,  that  now  is, 

"  (hould,  as  an  early  evidence  of  his  gratitude  to  God  for  his  miraculous  reftoration, 

"  immediately  after  his  accefs  into  his  kingdom,  engage  himfelf  in  the  like  bounty 

"  to  this  church  of  Ireland*,  if  his  majefty  had  not  only  promifed,  but  actually 

"  granted  them  under  his  privy  fignet,  before  any  conccfllon  of  what  your  grant 

"  contains  was  made  unto  you  (whereof  each  particular  may,  as  I  fuppofe,  be  made 

"  fomewhat  conipicuous)  then  certainly  you  will  think  it  worthy  fomc  further  conli- 

«'  deration,  whether  you  will  infift  upon  that  grant  or  no." 

Mr.  Boyle  in  his  letter  of  May  27,  1662,  above  cited,  mentions  his  having  been 
appointed  by  the  king  governor  of  the  Corporation  for  propagating  the  Go/pel  in  New- 
England,  and  the  parts  adjacent  in  America,  and  that  the  revenue  of  this  corporation 
was  injurioufly  detained  from  them.  The  cafe  was  this:  in  July  1649,  there  was  an 
ordinance  palled  in  the  parliament,  for  the  promoting  and  propagating  of  the  Gofpel  of 
Jeffs  Cbrijl  in  New  England,  by  the  erecting  a  corporation  in  perpetual  fucccflion, 
to  be  called  by  the  name  of  tbeprefident  and  fociety  for  the  propagation  of  the  Gofpel  in 
New  England,  "  to  receive  and  difpofe  of  monies  in  fuch  manner,  as  (hall  beft  and 
"  principally  conduce  to  the  preaching  and  propagating  the  gofpel  amongft  the 
*'  natives,  and  for  the  maintenance  of  fchools  and  nurferies  of  learning  for  the  edu- 
"  cation  of  the  children  of  the  natives  ;  for  which  purpofe  a  general  collection  was 
**  appointed  to  be  made  in  and  through  all  the  counties,  cities,  towns,  and  parifhes 
"  of  England  and  Wales,  for  a  charitable  contribution,  to  be  as  the  foundation  of  fo 
t  pious  and  great  an  undertaking  *."  With  the  monies  thus  collected  lands  were 
purchafed  to  the  value  of  between  five  and  fix  hundred  pounds  a  year  ",  and  fettled 
in  a  corporation  of  citizens^  of  London  in  truft,  Henry  Afhburfl,  Efq;  being  their 
treafurer.  Upon  the  reftoration  of  king  Charles  II.  the  corporation  being  dead  in 
law,  colonel  Bedingfield,  a  papift,  who  had  fold  an  eftateof  322  /.  per  am.  °,  which 
had  been  fettled  for  the  ufes  or  it,  repofieficd  himfclf  of  it,  and  at  the  fame  time  rc- 
fufed  to  pay  back  the  money  which  he  had  received  for  it.  Mr.  Boyle  therefore  ufed 
his  intereft  with  the  lord  chancellor  Clarendon,  to  prevent  that  aft  of  injuftice;  and 
the  corporation  being  revived  in  1661,  by  an  cxprefs  charter',  he  was  made  go- 


■  Account  of  the  Society  for  propagating  the  pofpe]  in  foreign  farts,  eftab'ifticd  by  the  royal  charter 
of  King  William  1TJ.  p.  4.  edit.  Lcndtn,  176,  in  410. 

"  Mr.  Daniel  Ktale'i  hiftory  of  AVu»  England,  Vol.  I.  Chap.  VI.  p.  J63.  tube  obftritt,  that  Mr. 
Baxter  /•  bit  Life,  fol.  190.  it  nijfaken  in  ctmfting  that  furrba/t  at/tvtn  er  tight  bundrtd peundt  per  ann. 

•  Nralt,  niijxpra. 

f  The  copy  of  the  charter  ii  extant  among  Mr.  Belt's  papers,  and  not  being,  a*  far  as  I  can  learn, 
hitherto  printed,  it  iniertcd  in  the  Afptudix  to  this  Life. 
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vernor  of  it,  and  the  eftate,  which  had  been  detained  by  Bedingfield,  was  reftored  ra- 
the corporation  by  the  chancellor's  decree 

In  i  663  the  Royal  Society  being  incorporated  by  King  Charles  II.  by  letters  pa- 
tents, dated  the  2 ad  of  April,  Mr.  Boyle  was  appointed  by  the  charter  one  of  the 
council  of  the  learned  body';  and  as  he  had  been  one  of  the  principal  perfons,  to 
whom  that  focjery  owed  its  firfl:  rife  and  progrefs,  he  continued  during  the  reft  of  his 
life  one  of  its  moft  ufeful  members. 

In  June  the  fame  year  he  publiflied  at  Oxford,  in  41.0,  Some  Cm/tderutions  touching 
the  Ufefitlnefs  of  experimental  natural  Philofopby,  propofed  in  a  familiar  Difcourfe  to  a 
Friend  by  way  of  Invitation  to  the  fiudy  of  it.  The  firfl  Part  contains  five  E  flays : 
I.  Of  the  LJfefulnefs  of  experimental  Philolbphy,  principally  as  it  relates  to  the 
mind  of  man.  II.  Of  the  Lime.  III.  A  continuation  of  the  fame.  IV.  A  requifite 
Digreflion  concerning  thofe  that  would  exclude  the  Deity  from  intermeddling  with 
Matter.  V.  Wherein  the  Difcourfe  interrupted  by  the  Digreflion  is  refumed  and 
concluded.  The  fecond  Part  confifts  of  twofe&ions;  viz.  Section  J.  of  theUfeful- 
ne£s  to  PhyGc,  containing  five  Eflays,  viz.  1.  Some  particulars  tending  to  Ihew  its 
Ufcfulnefs  to  the  phyfiological  Part :  2.  To  the  pathological- part  of  Phylic  :  3.  To 
the  femeiotical  part  of  Phyfic :  4.  To  the  hygieinal  part  of  Phyfic :  5.  To  the  the- 
rapeutical part  of  Phyfic.  This  book  was  reprinted  at  Oxford,  in  4to,  the  year 
following.  In  the  advertifement  to  the  reader  Mr.  Boyle  obferves,  that  divers  parts 
of  this  work  were  fent  to  the  pre  Is  in  1660  and  1661,  as  well  as  in  1663,  and  that 
the  very  laft  Efiay  of  it  was  written  feveral  years  before-,  fince  which  time  thofe 
papers  were  left,  fomctimes  in  the  hands  of  friends,  and  fometimes  in  diftant  places, 
where  he  could  not  come  at  them}  a  circumftance  which  he  mentions,  that  the 
reader  might  neither  wonder  nor  blame  him,  if  he  mould  meet  with  fome  things  in 
them,  that  had  already  been  publiihed  by  others,  or  were  more  vulgarly  known,  than 
his  mentioning  them  implied  ;  and  that  particularly  a  great  portion  of  the  firfl  Part 
was  written  about  ten  or  twelve  years  before,  when  he  was  fcarce  above  twenty-one 
or  twenty-two  years  of  age. 

His  next  book  was  Experiments  and  Confiderations  touching  Colours  :  firfl  occafionally 
written,  among  fame  other  Effays,  to  a  Friend,  and  now  fuffered  to  come  abroad  as  the 
beginning  of  an  experimental  Hiftory  of  Colours.  To  this  were  added,  Afhort  Account 
of  fome  Obfervations  made  by  Mr.  Boyle  about  a  Diamond,  that  fhines  in  the  dark  j  firfi 
inclofcd  in  a  Letter  written  to  a  Friend,  and  now,  together  with  it,  annexed  to  the  fore- 
going Treatife,  upon  the  fiore  of  the  affinity  between  Light  and  Colours  :  and  Obfervations 
node  October  2jt  1663,  about  Mr.  Clayton'*  Diamond,  and  read  before  the  Royal  Society 
the  day  foUtwing.  This  book  was  printed  at  London  1663,  in  8vo,  and  reprinted 
there  in  1670.  It  was  likewifc  tranflatcd  into  Latin.  In  this  difcourfe  concerning 
Colours,  he  obferves,  that  they  may  be  confidered  either  as  a  quality  refiding  in  the 
body,  that  isfaid  to  be  coloured,  or  to  modify  the  light  after  fuch  or  fuch  a  manner; 
orelfeas  the  light  itfelf,  which  fo  modified  ftrikes  upon  the  organ  of  fight,  and  fo 
caufes  that  fenfation  which  we  call  Colour-,  but  that  this  latter  is  the  more  proper 
acceptation  of  the  word  Colour .-  that  it  is  not  without  reafon,  that  he  afcribes  colour 
chiefly  to  the  fuperficial  parts  of  bodies :  and  that  a  blind  man  at  Maeftricbt  in  the 
Low  Countries  could  at  certain  times  diftinguifli  colours  by  the  touch  of  his  fingers. 

*  Bjihop  Btrmti't  memorandums  concerning  Mr.  B*>U'tlifc,  and  Mr.  R.  Baxttr'%  Funeral  Sermon  fbr 

BiinAjUurft.  Efq;  p.  if,. 
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As  to  particular  colours,  he  tells  us,  that  whitenefs  depends  upon  the  roughnefs  of 
the  furface  of  the  body  called  white,  which  gives  it  innumerable  fmall  fuperficies, 
which  acting  likefo  many  fpecula  in  various  pofitions,  reflect  the  rays  of  light,  that 
fall  on  them,  not  towards  one  another,  but  externally  towards  the  fpectator :  that 
blacknefs  refults  from  a  peculiar  kind  of  texture  of  the  1'uperficiaJ  panicles  of  a 
body,  by  which  it  damps  the  light,  which  falls  on  it,  fo  that  very  little  is  reflected 
to  the  eye.  He  gives  us  likewife  fcveral  experiments,  which  Ihew,  that  both  black 
and  white  may  be  mechanically  produced  and  deftroyed. 

He  gave  the  public  alio  the  fame  year  Some  Confederations  touching  the  fiyk  of  the 
Hcfy  Scriptures,  extracted from  feveral  Parts  of  a  Difccurje  concerning  divers  particulars 
belonging  to  the  Bible,  written  divers  years  fime  to  a  Friend:  London,  in  8vo,  and  re- 
printed there  in  1675  in  the  fame  form.  A  Latin  tranflation  of  it  was  printed  at 
Oxford  in  1665.  The  Difcourfe,  from  which  thefe  Confederations  were  extracted,  was 
the  Effay  on  Scripture,  of  which  I  have  given  fomc  account  above ;  and  it  was  pub- 
limed  by  Mr.  (afterwards  Sir)  Peter  Pett,  attorney-general  for  Ireland,  to  whom  the 
letter  of  Mr.  Boyle  prefixed  to  it  is  addrefled,  and  who  was  meant  by  the  letters 
P.  P.  A.  G.  F.  J. '.  It  was  upon  occafion  of  thefe  Confederations,  that  Mr.  Boyle 
received  from  an  anonymous  hand  the  following  letter: 

Oaoberi6,  166;. 

**  Heavenly  Aretaphilus, 
**  A  LITTLE  book,  under  the  title  of  Confederations  on  the  Style  of  the  Holy 
"  /A.  Scriptures,  coming  to  my  hands,  the  value  your  writings  merit  from  all 
*«  men,  engaged  me  in  its  pcrufal ;  the  lympathy  of  which  contents  with  my  genius 
**  makes  me  challenge  lb  near  a  relation  to  the  author,  as  to  ftyle  myfelf  his  admirer. 
"  ]  have  obferved  not  only  the  infignificant  tautology,  the  unpleafant  circumftanccs, 
"  the  inconfiderablenefs  of  the  defign,  and  the  emptinefs  of  the  end  of  moll  books* 
"  which  crowd  daily  to  the  prefs,  wrcfting  and  cenfuring  the  fcriptures ;  but  alfo  the 
"  danger  of  feveral  tenets,  which  the  authors  would  make  feem  agreeable  to  the 
««  fcriptures,  merely  to  profclytc  men  to  their  opinion,  who  are  apt  to  be  in  love  with 
"  their  rhetoric,  and  are  thereby  feduced  to  their  own  damnation,  that  I  almoft  fear 
**  to  read  any  book  with  the  title  of  holy.  I  prefume,  if  men  did  confider  the 
"  weight  of  that  text,  ft'bofo  adds,  or  diminifbeth,  &c.  there  would  not  appear  fo 
44  many  comments  and  large  volumes  in  public,  to  confound  and  miflead  the  multi- 
"  tude,  who  are  apt  enough  to  fchifmatize,  where  they  have  a  patron,  viz,  Paul,  or 
"  ApolUs,  or  Cephas,  &c.  and  to  turn  to  the  crooked  way  of  deftruction,  when  that 
"  little  book,  which  affords  matter  for  thofe  great  volumes,  and  points  to  the  ftreight 
**  path  of  falvation,  is  neglected  and  flighted.  But  nitimur  in  vetitum,  we  are  too 
"  prone  to  forbidden  cuftoms  ;  yet  I  hope  this  Enchiridion  may  prove  a  remedy  or 
*'  antidote  to  fome  againft  the  public  infection.  In  the  mean  time  I  rejoice,  that 
*«  there  is  one  who  has  that  cfteem  for  fo  worthy  and  profitable  a  book  as  the  Bible 
"  without  conferring  with  men's  pretended  helps  and  additions,  concluding  with  St. 
•*'  Paul,  that  it  is  alone  able  to  make  the  man  of  God perfecl.  And  now  pardon  this 
**  trouble,  and  accept  it,  till  God  grant  me  an  opportunity  of  a  nearer  conference, 


•  See  Sir  Peter  Pert't  dedication  to  lord  Altbam  before  the  Memoirs  of  the  right  honourable  Arthur  earl 
of  A*gUft>,  edit.  W«i  1693,  io  8vo. 

44  that 
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*  that  I  may  improve  my  talent  of  knowledge,  and  prefs  towards  the  mark  of  all 
•«  true  Chr Lilians, 

"  Yours. 

«  To  the  honourable  Mr.  Robert  Boyle,  at  lady 
««  RanelaghV  »'»  Pali-Mall,  London. 

In  1664,  Mr.  Boyle  was  elected  into  the  company  of  the  Royal  Mines ' ;  and  in 
September  that  year  received  the  following  letter  from  John  Wintbrop,  Efq;  governor 
of  CmuBitut  and  New  Haven  in  New  England: 

««  Honourable  Sir, 

**  A  BARK  of  this  place  meeting  with  one  of  the  frigates  at  lea  near  the  port  of 
«  /\  their  arrival,  I  had  thereby  the  favour  of  your  honour's  letter,  and  after- 
«  wards  met  that  gentleman  Dr.  Saekvill,  recommended  therein,  at  Grave/ant,  a  fmall 
«*  town  upon  the  well  end  of  Long  Ijl  ••;;,/,  and  had  there  fome  acquaintance  with  him. 
"  But  that  being  a  time  and  place  of  much  action,  and  my  ftay  no  longer  than  that 
*•  the  fort  and  town  at  Manbatos  was  reduced  to  his  majefty's  obedience,  I  could  not 
**  then  have  much  conference  with  him.  He  abideth  yet  at  that  place  (now  called 
**  New  York)  which  is  above  a  hundred  miles  from  my  prefcnc  habitation  *,  but  I 
**  hope  there  may  be  better  opportunities,  and  I  (hall  be  ready  to  do  him  any  fcr- 
**  vice.  After  the  reducing  or  that  place,  and  that  I  faw  it  in  the  peaceable  poflef- 
**  fion  of  his  majefty's  honourable  commiflioners,  I  came  back  towards  Hartford  to 
**  have  met  the  commiflioners  of  the  colonies  there,  it  being  their  ufual  appointed 
"  time,  and  that  the  place  for  this  year ;  but  being  taken  with  a  fever  at  New  Haven 
«*  in  the  way  homeward,  I  was  difappointcd  of  being  with  them  at  that  time ;  but 
**  understanding  after  from  thofe  that  fupplied  in  my  abfence  there,  that  there  was 
"  propofition  in  your  honour's  letter  to  them  for  their  advice,  how  a  great  ftock- 
"  might  be  employed  for  the  furthering  that  good  work  among  the  Indians,  although 
•*  that  queftion  I  luppofe  hath  been  anfwered  by  the  commiflioners  then  met-,  yet  I 
"  am  bold  to  add  this  motion,  that  your  honour  would  pleafc  to  caufe  that  paper, 
M  which  I  left  with  the  honourable  corporation  in  England,  to  be  reviewed.  I  fup- 
"  pofe  it  doth  give  an  hint  of  a  foundation  of  an  ufeful  employ  of  a  large  ftock,. 
"  even  to  thole  good  ends  the  corporation  principally  aim  at.    I  am  very  deeply  ob- 

*  liged  to  your  honour  for  multiplied  favours,  and  in  particular  this  of  late  received^ 
"  of  the  good  advice,  and  intimations,  and  informations,  in  reference  to  thole 
**  matters  in  your  honour's  letter.  I  do  endeavour  greatly  to  attend  your  commands,. 
«*  and  to  difpole  all  people  to  that  duty  and  obfcrvar.ee towards  thofe  honourable  com- 
"  miflioners  fent  by  his  majefty,  as  may  teftify  their  true  loyalty  and  affection  to  his 
**  majefty,  from  whom  they  come,  and  I  hope  for  the  good  of  thefe  poor  plantations. 
"  I  lhallnot  give  your  honour  further  trouble  atprcfent,  than  that  you  willpleafe  to. 
«*  read,  that  I  am  in  fincerity, 

Honoured  Sir, 

**'  **'  "*4"  •*  your  moft  faithful  humble  fervant,, 

"  J.  WlNTHROP." 
1  Ut.CU,»l*rgb\  letter  to  Mr.  BtjU,  dated  at  W«  Detember  10,         Vol.  VI 'p.  185. 
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The  year  following  Mr.  Beyle  gave  the  public  his  Occafteml  Refleffions  upon  ftvtral 
Subjeils:  whereto  is  premifed  a  Difcourfe  about  fucb  kind  of  Thoughts:  London,  1665, 
in  8vo.  reprinted  in  1669,  in  8vo.  and  tranflated  into  Latin,  but  never  publifhed  in 
that  language.  This  piece  was  drawn  up  when  he  was  very  youtig,  as  appears  from 
the  following  paflage  in  a  letter  of  his  to  his  fitter  the  lady  Raneiagb  •*  Nor  Jhall  I 
difobty  your  threatened  order  for  looking  you  out  a  miflaid  fcribble  1  drew  up  in  my  infancy 
concerning  occqfional  Refletlicns.  And  this  confldcration,  added  to  that  of  the  cuftbm 
of  the  age,  in  which  the  imagination  was  more  indulged  upon  important  fubjects, 
than  the  feverityof  a  true  tafte  of  writing  will  admit,  may  fenre  to  apologife  for  this 
treatifc,  againft  the  infult  upon  it  in  Dr.  Swift's  pious  Meditation  en  a  Broom  Staff* 
who  has  certainly  not  fhewn  in  that  piece  ajuft  regard  to  the  interefts  of  religion, 
any  more  than  to  the  character  of  Mr.  Boyle,  by  allowing  himfelf  to  treat  fuch 
fubjects,  and  fo  excellent  a  perfon,  with  the  moft  licentious  buffoonery.  The  fame 
year  he  publilhed  fome  fmall  pieces  in  the  Philofopbical  T. ranfattions*  viz.  An  Account 
of  a  very  monftrous  Calf  N'  I.  p.  10.  together  with  an  Observation  imparted  to  him 
by  Mr.  David  Thomas  touching  fome  particulars  further  confldcrable  in  that  monfter, 
N'  II.  p.  11.  Obfervations  upon  a  monftrous  Head  of  a  Colt*  N*  V.  p.  85.  Some  anato- 
mical Obfervations  of  Milk  found  in  Veins  infttad  of  Blood*  and  of  Grafs  found  in  the 
Wind-pipes  of  fome  Animals*  N°  VI.  p.  100.  Of  a  place  in  England,  where*  without 
petrifying  Water*  Wood  is  turned  into  Stone*  .Ibid.  p.  101.  A  further  Account  of  an 
Obfervation  abovemenfioned  about  white  Blood*  Ibid.  p.  117.  But  a  more  important 
work  was  that  printed  at  London  1665,  in  8vo.  under  the  title  of  New  Experiments 
and  Obfervations  touching  Cold  •*  or  an  experimental  Hijlory  of  Cold  begun.  T 0  which  are 
added*  an  Examen  of  Antiperiftafis*  and  an  Examen  of  Mr.  HobbesV  DoBrine  about 
Cold.  Whereunto  is  annexed  an  Account  of  Freezing  *  brought  into  the  Royal  Society  by 
the  learned  Dr.  C.  Merret,  a  fellow  of  it.  Together  with  an  Appendix  containing  fome 
fromifcuous  Experiments  and  Obfervations  relating  to  the  precedent  Hiftory  of  Cold.  The 
iccond  edition  was  printed  it  London  1683,  in  4to.  In  this  work  he  gives  an  account 
of  the  defe&ivenefc  of  common  weather  glades,  the  advantages  of  the  new  hermetical 
thermometers,  and  an  enquiry  concerning  the  caufe  of  the  condenfation  of  the  air, 
and  afcent  of  water  by  cold  in  the  ordinary  weather-wilers.  But  thele  are  only  pre- 
liminaries for  the  main  difcourfe  prefents  us  with  an  account,  what  bodies  arc  ca- 
pable of  freezing  others,  and  what  of  being  frozen  :  the  ways  to  eftimate  the  degrees 
of  eoldnefs :  how  to  meafurc  the  intenfenefs  of  cold  produced  by  art  beyond  that 
employed  in  ordinary  freezing  :  in  what  proportion  water  will  be  made  to  Ihrink  by 
fnow  and  fait :  how  to  meafure  the  change  produced  in  water  between  the  greateft  heat 
of  fummcr,  the  firft  degree  of  winter  cold,  and  the  higheft  of  art:  how  to  difcover 
the  different  degrees  of  eoldnefs  in  different  regions :  a  way  of  freezing  without 
danger  to  the  veflel :  what  may  be  the  effecls  of  cold,  as  to  the  preferving  or  deftroy- 
ing  the  texture  of  bodies .  whether  fpecific  virtues  of  plants  are  loft  through  conge- 
lation, and  then  thawing:  whether  electrical  and  magnetic  virtues  are  altered  "by 
cold  :  the  expanfion  and  contraction  of  bodies  by  freezing  :  how  they  are  caufed,  and 
how  their  quantity  is  to  be  meafured :  the  ftrength  of  water  freezing,  and  an  enquiry 
into  the  caufe  of  that  prodigious  force :  the  fphere  of  activity  of  cold  :  how  far  the 
froft  defcends  in  earth  and  water:  an  experiment  fticwing,  whether  cold  can  act 
through  an  hot  medium  :  a  way  of  accounting  the  folidity  of  ice,  and  the  ftrength  of 
the  adheffon  of  its  parts  :  what  liquors  are  its  quickeft  duTolvencs  j  and  an  experiment 

■  Made  in  December  and  January  1662. 
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of  heating  a  cold  liquor  with  ice.  He  afterwards  confutes  the  vulgar  notion  of 
Anteperiftafis,  and  Mr.  Hcbbesh  Do&rine  of  Cold ;  and  oblerves,  that  though  he  will 
not  undertake  to  prove  the  nature  of  cold  to  be  privative,  yet  he  thinks  it  eafy  to 
Ihcw,  that  the  arguments  produced  for  its  being  pofitive  arc  not  conclufive. 

His  excellent  character  in  all  refpefts  had  gained  him  fo  high  an  intereft  with  the 
King,  that  about  Auguft  the  fame  year  1665,  he  was  nominated  to  the  provoftfhip 
of  Eton  college,  then  vacant  by  the  death  of  Dr.  John  Meredith,  a  poft  of  great 
honour  as  well  as  profit.  However  he  declined  accepting  it,  as  well  becuufe  he  was 
probably  apprehenfive,  that  the  courle  of  his  ftudies,  to  which  he  had  lb  many  years 
devoted  himfelf,  might  receive  fomc  interruption  from  the  duties  of  that  poft,  as  on 
account  of  his  infuperable  difinclination  to  entering  into  holy  orders,  which  is  thought 
neceflary  to  that  office  \  But  whatever  other  realbns  might  concur  with  this  laft, 
to  determine  his  refufal  of  the  provoftfhip,  the  fact  of  his  nomination  to  it  is  evi- 
dent from  a  letter  of  Mr.  Oldenburg  to  him,  dated  at  London  Auguft  the  20th,  1665 
in  which  he  fays  :  "  If  he  [Dr.  John  Beak]  be  not  mifinformed  by  one  of  his  majefty's 
"  chaplains,  who  now  waits  at  Salijbury  %  and  laft  week  gave  him  a  vifit,  you,  Sir, 
*'  are  nominated  provoft  of  Eton.  Which  if  fo,  our  faid  friend  hopes,  and  fo  do  I, 
"  you  will  not  refufe  it,  confidering,  that  that  place  hath  many  opportunities  of  in- 
"  fluence  on  the  univerfities,  and  is  able  to  oblige  many  i  which  ftrengthens  our 
*'  hope,  that  you  will  accept  of  it,  elpecially  fince  it  is,  as  I  underftand,  no  burthen 
•*  and  much  accommodation,  it  being  alfo  but  half  a  day's  journey  from  thence  to 
"  London,  and  not  much  more  to  Oxford."  And  this  is  confirmed  by  a  letter  of  Dr. 
Bea'.e  from  Teovill,  Sept.  7,  1665',  which  begins  thus:  /  ysijb  this  may  findyou  in 
Eton  college,  and  well  fettled  there.  On  the  8  th  of  that  month  we  find  him  created 
doftor  of  phyfic  in  that  univerfity  *. 

In  February  following  Mr.  Htnry  Stubbe,  a  phyfician  at  Stratford  upon  Avon  in 
Warwickfhire,  addrefled  a  letter  to  Mr.  Boyle  upon  the  fubjeft  of  the  famous  Mr. 
Valentine  Greatraks,  the  Irilh  Stroker.  This  extraordinary  pcrfon  was  fon  of  WiUiam 
Greatraks  of  Ajfane  in  the  county  of  Waterford,  Efq;  by  a  daughter  of  Sir  Edward 
Harris,  Knt.  one  of  the  jufticcs  of  the  king's  bench  in  Ireland,  in  the  reign  of  king 
Charles*.  He  was  born  at  Ajfane  on  the  14th  of  February  1628,  and  educated  at 
the  free-fchool  at  Lifmore,  where  he  continued  till  he  was  thirteen  years  of  age,  and 
was  defigncd  the  year  following  for  the  college  of  Dublin ;  but  the  rebellion  breaking 
out  in  that  nation,  was  obliged,  with  his  mother  and  fevcral  other  fmall  children,  to 
fly  for  refuge  into  England,  where  they  were  relieved  by  the  favour  of  his  uncle  Mr. 
Edward  Harris,  after  whole  death,  his  mother,  for  his  further  progrefs  in  literature, 
committed  him  to  the  care  of  Mr.  John  Daniel  Getfeus,  a  German,  who  was  minifter 
of  Stock  Gabriel  in  the  county  of  Drcon,  with  whom  he  fpent  fomc  years  in  ftudying 
humanity  and  divinity.  After  five  or  fix  years  abfence  from  his  native  country  he  re- 
turned thither,  but  found  it  in  a  moft  mifcrable  ftatc  ;  which  made  him  retire  to  the 
caftle  of  Caperquin,  where  I  fpent,  fays  he  b,  a  year's  time  in  contemplation,  and  faw  fa 

*  See  Dr  Jcl>t  FrlPi  Life  of  Dr.  Ritbari  Atttjlrj,  prefixed  to  the  Sermons  of  the  latter,  printed  at 
Oxfird  168 j,  in  folio. 

*  Vol.  V  I  p.  iqi. 

■  Where  the  king  then  was,  on  account  of  the  plague's  raging  at  LenJn. 

f  Vol.  VI.  p.  390. 

*  WW.  Fajli  Oxtn,  Vol.  II. 

*  A  brief  account  of  Mr.  fa!tntiitt  Gnalraki  and  divers  of  the  ftnmge  cores  by  him  lately  performed, 
p.  1  e.  edit.  Lemkn  1666,  in  +to.  »  Ibid.  p.  17. 

Vol.  I.  k  wateb 
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my  foul  was  as  weary  of  ibis  habitation  of  clay,  as  evtr  the  gally-Jlave  was  of  the  oar, 
which  brought  my  life  even  to  the  tbrefheld  of  death,  jo  that  my  legs  had  hardly  firengtb 
to  carry  my  enfeebled  body  above.    In  the  year  1 649  he  became  lieutenant  in  the  regi- 
ment of  Roger  lord  Brogbill,  afterwards  earl  of  Orrery,  then  acting  in  Munjltr  againil 
the  Irilh  and  Papifts  ;  and  in  1656  a  great  part  of  the  army  there  being  difbanded, 
and  he  among  the  reft,  he  retired  to  his  eftate  at  Affane,  and  was  loon  after  appointed 
clerk  of  the  peace  for  the  county  ^of  Corke,  and  regifter  for  tranfplantation,  and 
juftice  of  the  peace      About  the  year  1662,  I  bad  an  impulfe,  fays  he  *,  or  a  firangt 
perfuafiGH  in  my  own  mind  ( of  which  I  am  not  able  to  give  any  rational  account  to  another) 
which  did  very  frequently  fuggefl  to  me,  that  there  was  beftowed  on  me  the  gift  of  curing 
the  ting's  exil  %  which,  for  the  extraordinarinefs  of  it,  I  thought  fit  to  conceal  for  font 
time ;  bat  at  length  I  communicated  this  to  my  wife,  and  told  bar,  that  I  did  verify  beheve, 
that  God  had  given  me  the  bleffmg  of  curing  the  king's  evil;  for  whether  I  were  in  private 
pr  public,  fieeping  or  waking,  fiill  I  had  the  fame  impulfe.    But  her  reply  to  me  was, 
that  Jbe  conceived  this  was  a  Jlrange  imagination  \  but  to  prove  the  contrary,  a  few  dayr 
after  there  was  one  William  Maher  of  Salterbridge  in  the  parifb  of  Lifmore,  that 
brought  bis  ftn  William  Maher  to  my  boufe,  de/Sring  my  wife  to  cure  htm,  who  was  a 
perftn  ready  to  afford  her  charity  to  her  neighbours,  according  to  ber  fmall  Jkill  in  cbirur- 
gery.    On  which  my  uife  told  me,  there  was  one,  thai  bad  the  king's  evil  very  grievoufiy 
in  the  eyes,  cheek,  and  throat.    Whereupon  I  told  ber,  that  Jbe  fbould  now  fee,  whether 
this  were  a  bare  fency  or  imagination,  as  Jbe  thought  it,  or  the  ditlates  of  God's  fpirit  on 
my  heart and  thereupon  I  laid  my  bands  on  the  places  affe&ed,  and  prayed  to  God  for 
jfefus  fake  to  beal  bim    and  then  I  bid  the  parent  two  or  three  days  afterwards  to  bring 
the  child  to  me  again,  which  accordingly  be  did,  and  then  I  faw  the  eye  was  almofi  quite 
whole,  and  the  node,  which  was  ahaofi  as  big  as  a  pullet's  egg,  was  fuppurated,  and  the 
throat  fir angely  amended,  and,  to  be  brief  (ta  God's  glory  I  fpeak  it)  within  a  month 
dif charged  it f elf  quite,  and  was  fcrftttlj  healed,  and  fo  continues,  God  be  praifed.  His 
nrxt  cure  was  of  Margaret  Mac-jbane  of  Ballinecly  of  the  parilh  of  Lifmore,  who  had 
been  afflifled  with  die  evil  above  feven  years  in  a  much  more  violent  degree ;  and 
foon  after  his  fame  encrcafing,  he  cured  the  fame  difeafe  in  many  other  perfons  for 
three  years,  not  meddling  with  any  other  diftempers,  till  about  the  end  of  thofe 
three  years,  the  ague  growing  epidemical,  he  found  as  formerly,  that  there  wa* 
beftowed  on  him  the  gift  of  curing  that  difeafe  \    "  Within  fome  fmall  time  after 
44  this,  continues  be ',  God  was  plcafcd  by  the  fame  or  the  like  impulfe  to  difcover 
44  unto  mc,  that  lie  had  given  me  the  gift  of  healing ;  which  the  morning  following 
**  1  told  my  brother  and  wife,  but  neither  of  diem  could  be  prevailed  with  to  believe 
*»  it,  though  for  my  own  part  I  had  a  full  aflurance  thcreofwithin  me.    This  impulfe 
*«  I  had  the  funday  alter  Eafier-day,  the  2d  of  April  1665  early  in  the  morning  ■, 
"  and  the  WedneUlay  enfuing  I  went  to  cornet  Dean's  (about  fome  occafions  I  had 
44  with  him)  to  Lifmore,  where  there  came  into  his.  houfe  to  me  a  poor  man,  that  with 
44  a  violent  pain  in  his  loins  and  flank  went  almoft  double,  and  had  alio  a  molt  gric- 
44  vous  ulcerous  leg  very  black,  wherein  were  five  ulcers;  who  defired  me  for  God's 
44  fake,  that  I  would  lay  my  hands  on  him,  and  do  him  what  good  1  could.    [But  by 
41  the  w..y  uke  notice,  that  as  God  gave  me  the  fcveral  gifts  from  time  to  time,  he 
44  always  lent  patients,  that  applied  themfelves  to  me,  for  I  never  fought  after  any 
"  from  the  firft  moment  to  this  very  i  till  ant.]    Whereupon  I  put  my  hand  on  his 

♦  1LIJ.  p.  1?,  19.  '  Ibid.  p.  :i.  ■  Ibid.  p.  22— 25.         '  Ibid.  p.  2?. 


7 


"  loins 


Digitized  by  Google 


The  L IFE  of  tbe  htfwurahh  Robert  Boylh.  Ixxv 

«*  loins  and  Bank,  and  immediately  run  the  pains  out  of  him,  fo  that  he  was  rc- 
«  leafed,  and  could  ftand  upright  without  the  leaft  trouble.  Then  I  put  my  hand 
"  on  his  ulcerous  leg  (which  the  chirurgeons,  after  they  had  fhcwed  all  their  ffcill  on 
"  him,  told  him  it  was  perilhed  at  the  bone,  and  fo  muft  be  cut  oft*  but  that  he 
»'  wanted  3  L  to  give  one  of  them  for  his  pains,  as  he  informed  me)  which  forth* 
"  with  changed  colour,  and  became  red,  and  three  of  the  five  ulcers  clofed  up,  and 
"  the  reft  within  a  few  hours  afterwards  ;  fo  that  he  went  out  well,  that  could  hardly 
»*  by  the  help  of  hi*  ftafF  crawl  in,  and  within  two  days  afterwards  he  fell  to  his 
«*  labour,  betng  a  mafon  by  trade,  and  fo  continued  feveral  months  afterwards  to 
«  my  knowledge,  and  to  this  inftanr,  for  ought  I  know."  The  Thurfday  follow- 
ing he  cured  colonel  Pbaire  of  Cabirmony  in  the  counfy  of  Csrke  of  an  ague,  and 
afterwards  many  other  perfons  of  different  diftempers  by  ftroking  ■ ;  fo  that  there 
was  a  refort  to  him  from  all  parts.  But  being  cited  into  the  bifhop's  court  at  Lif- 
mtre,  and  not  producing  a  licence  for  pradtifing,  he  was  prohibited  from  laying  his 
hands  on  any  pcrfoh  for  the  future,  but  ftill  continued  to  do  fo  till  January  1665-6, 
when  he  came  to  England  at  the  requeft  of  the  earl  of  Orrery,  in  order  to  cure  the 
lady  of  the  lord  vifcount  Conway  or  Ragley  in  JVarwickfhire,  who  had  for  many  years 
laboured  under  a  mod  violent  head-ach.  He  ftaid  at  Ragley  three  weeks  or  a  month  j 
and  though  he  failed  in  his  endeavours  to  relieve  that  lady,  he  cured  vaft  numbers 
of  people  in  thofe  parts,  and  at  iVorcefter.  He  was  then  by  his  Majefty's  order  lent 
for  to  IVbtUbally  and  continued  fomc  time  in  London,  performing  many  remarkable 
cures  there  in  the  prefence  of  perfons  eminent  for  their  (kill  and  integrity  \ 

Mr.  Stubbe,  who  was  witnefs  to  feveral  of  his  cures  in  JVarwickfhire,  publifhed 
therefore  at  Oxford  in  4to,  a  piece,  entitled,  Tbe  miraculous  Conformijl  t  or,  An  Ac- 
count of  feveral  marvellous  cures  performed  by  tbe  ftroking  of  tbe  bands  of  Mr.  Valentine 
G  re  ataxic  ks  *  with  aphyfical  Difceurfe  thereupon,  in  a  Letter  to  tbe  honourable  Robert 
Boyle,  Efq;  toitb  a  Letter  relating  to  fomt  other  of  his  miraculous  Cttres,  attefted  by 
E.  Foxcroft,  M.  A.  and  Fellow  of  King'j  college  in  Cambridge.  Mr.  Stubbe's  letter 
to  Mr.  Boyle  is  dated  at  Stratford  upon  Avon,  February  18,  1665-6,  and  begins 
thus  :  "  Since  the  bell  and  moll  agreeable  retribution  I  can  make  you  for  the  honour 
"  you  do  me  in  your  remembrances,  and  all  your  other  fignal  favours,  is  but  to 
"  gratify  your  curiofity  with  any  remarkable  intelligence,  that  may  advance  either 
*'  phyfic  or  philofophy,  I  fliall  endeavour  to  be  as  generous  in  my  acknowledgments 
"  to  you,  as  you  have  always  been  in  obliging  me.  Since  my  laft  unto  you,  my  lord 
«l  Conway  did  me  the  honour  particularly  to  invite  me  to  his  houfe  and  acquaintance, 
"  giving  me  withal  a  fair  opportunity  of  converting  with  Mr.  Greataricks,  and  be- 
*'  holding  feveral  of  thofe  performances,  the  report  whereof,  as  it  gives  juft  c  aides 
**  of  aftonilhment  to  you  that  are  more  remote,  fo  the  effefts  fill  with  admiration  the 
**  moft  learned  or  fufpicious  beholders.  In  truth  they  are  fuch,  that  he  is  not  at  all 
"  obliged  to  the  ignorant  for  the  cfteem  he  hath  acquired,  nor  is  it  pollible  for  the 
"  moft  tender  or  fuperftitious  and  cenforious  zealots  to  dellroy  his  repute.  He  is  a 
man  of  a  graceful  perfonage  and  prefence,  and,  if  my  phantafy  betrayed  not  my 
judgment,  I  obferved  in  his  eyes  and  mien  a  vivacity  and  fprightlincis,  that  is  no- 
thing common.  As  far  as  1  could  inform  myfelf  by  a  long  and  private  difcouric, 
he  is  a  man  of  a  very  good  life,  of  tender  and  charitable  principles,  as  cxtenfive 


«« 


**  as  the  elfefts  of  his  goodnefs  are.  He  profefleth  conforming  unto  the  doctrine 
**  and  difcipline  of  the  church  of  England,  yet  withou 


without  that  ccnforioufnels,  whereby 
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"  fomc  fignalize  thcmfelves.  His  thoughts  concerning  himfelf  are  modefl  and  hurrt- 
44  blcj  and  he  prefumcs  fo  well  of  others,  that  even  in  fomc  colourable  circum- 
44  ftances  he  regulates  his  apprehenfions  by  the  revealed  mercies  of  God,  and  not  the 
•«  feverity  of  men.  In  fine,  without  any  prejudice  to  this  age  be  it  faid,  he  feemed 
"  to  me,  by  his  faith  and  by  his  charitableneis,  to  include  in  his  foul  fome  grains  of 
"  the  golden  age,  and  to  be  a  relick  of  thofe  times,  when  piety  and  miracles  were 
"  finccre."  The  pofition  which  Mr.  Stubbe  maintains  in  this  letter,  is ',  that  God  bad 
beftowed  upon  Mr.  Greatraks  a  peculiar  temperament,  or  compofed  bis  body  of  fome 
particular  ferments,  tbe  effluvia  whereof  being  introduced  fometimes  by  a  light,  fometimes 
by  a  violent  fritlion,  fhould  reftore  tbe  temperament  of  tbe  debilitated  parts,  reinvigorate 
tbe  blood,  and  diffpale  all  tbe  heterogeneous  ferments  out  of  tbe  bodies  of  tbe  difeafed,  by 
tbe  eyes,  nofe,  mouth,  bands,  and  feet.  He  then  endeavours  to  explain  the  nature  and 
manner  of  Mr.  Greatraks'%  working  upon  his  patients  for  their  cure. 

But  lbmc  pafTages  in  this  letter  of  Mr.  Stubbe  giving  offence  to  Mr.  Boyle,  the  latter 
wrote,  immediately  upon  the  receipt  of  it,  animadversions  upon  it,  in  a  letter  to  him, 
which  having  never  been  yet  publifhcd,  defcrves  a  place  here  from  the  original  in 
his  own  hand-writing. 

"SIR,  M«h  9,  I665-6. 

"  IT  was  fo  late  yefternight  before  I  received  your  account  of  Mr.  Greatrais's  ftu- 
"  l  pendous  performances,  that  I  had  much  ado  to  run  it  over  before  I  went  to 
"  bed  •,  and  this  morning  being  to  take  care  of  fome  little  affairs  in  order  to  a  re- 
M  move,  that  I  am  to  make  in  the  afternoon  for  fome  days,  I  am  obliged  to  anfwer 
44  your  letter  in  as  much  hafte  as  you  tell  me  you  writ  it  in ;  which  intimation  will, 
44  I  hope,  excufe  me  to  you  for  my  not  taking  a  folemn  notice  of  thofe  fuperfluous 
*4  acknowledgments  you  are  pleafed  to  begin  with,  for  fervices  that  are  not  confider- 
44  able  enough  to  deferve  or  expect  a  public  retribution,  having  been  but  fuch,  as  a 
44  lefs  intereft  in  the  Mufcs  than  yours  would  have  entitled  you  to  from  one,  that  is 
44  fo  much  their  fervant  as  I. 

44  To  begin  then,  I  mult  confefs  to  you,  that  I  was  fomewhat  furprized  to  find 
44  this  epillle  of  yours  brought  me  from  the  prel's,  before  I  had  feen  it  any  other  way  ■, 
44  and  it  is  no  fmall  trouble  to  me,  both  upon  your  fcorc  and  my  own,  that  I  did  not 
44  fee  the  manufcript  before  it  came  abroad.  For  if  I  hat!  fealbnably  feen  what  you 
44  wrote  about  miracles,  I  fhould  freely  have  difluaded  you  from  publickly  addreffing 
44  to  me,  what  I  cannot  but  much  dilTent  from ;  and  perhaps  I  fhould  have  been  able 
44  to  prevail  with  you  to  omit  all  that  part  of  your  epiftle.  For  befides  that  fince 
P*feij.  «  y0U  take  notice  yourfelf  of  the  prejudice  your  former  meddling  with  theological 
44  matters  has  done  you,  you  can  fcarcc  doubt,  but  that  it  has  made  many  pcrfons 
44  indifpofed  to  put  the  beft  constructions  upon  what  you  write  •,  befides  this,  I  fay,  I 
44  confefs  I  think  you  might  have  fpared  fo  much  pains  as  you  take  in  the  former 
44  part  of  your  letter,  to  fhew,  that  Mr.  Greairaks's  gift  may  be  miraculous,  fince  the 
44  latter  part  of  it  is  employed  to  make  out  what  he  performs  by  natural  means. 
44  For  my  part,  though  I  be  very  backward  to  believe  any  ftrange  thing  in  particu- 
44  lar,  though  but  purely  natural,  unlefs  the  tcftimonies  that  recommend  it  be  pro- 
44  portionable  to  the  extraordinarinefs  of  the  thing  propofed ;  yet  I  remember  nor, 
44  that  I  have  hitherto  met  with  (no  more  than  you  have  done)  any,  at  leatt  any  co- 
44  gent  proof,  that  miracles  were  to  ceafe  with  the  age  of  the  apoltles  •,  and  not  only 

1  P.  10,  it, 

44  the 


Digitized  by  Google 


The  LIFE  of  the  honourable  Robert  Boyle.  Ixxvii 

"  the  excellent  Grolius,  but  Tertullian,  Juftin  Martyr,  Cyprian,  and  other  ancients  tell 1,1  hJv>- 
"  us,  that  the  power  of  ejecting  devils  out  of  poflefied  perlbns  laded  long  after  that,  0a  ihe^th 
'*  and  was  not  unfrequent  in  the  Chriftian  church.  And  therefore  if  thofe  relations  ofS'-M"1- 
"  of  Mr.  Greatraks's  cures,  that  I  have  not  yet  fecn,  lhall  convince  me,  I  lhall  not 
"  fcruple,  lince  his  belief  and  life  give  me  no  juft  fufpicions  to  acknowledge  my 
"  conviction,  and  to  rejoice  in  the  appearing  of  a  protcftant,  that  is  enabled  and  for- 
"  ward  to  do  good  in  fuch  a  way,  efpecially  in  an  age  where  fo  many  do  take  upon 
**  them  to  deride  all  that  is  fupernatural  •,  and,  whillt  they  loudly  cry  up  reafon,  make 
**  no  better  ufe  of  it  than  to  employ  it,  firft  to  depofe  faith,  and  then  to  ferve  their 
**  paflions  and  intcrefts.  But  by  what  hitherto  appears  to  me  of  Mr.  Greatrakfi 
"  cures,  I  mull  take  leave  to  think,  that  either  they  are  not  real  miracles;  or,  if  they 
u  have  any  thing  in  them  of  a  fupernatural  gift,  it  is  fo  far  fhort  of  the  gifts  of  our 
M  Saviour  Chrift  and  his  apoftles,  that  I  prefume  your  friends  will  think,  that  if  it 
"  were  not  the  effect  of  your  haftc,  it  was  rather  to  fhew  your  wit  than  declare  y<|ur 
"  opinion,  that  you  feem  to  make  a  parity  between  them.  And  for  my  part  I  fhould 
"  in  that  cafe,  reflecting  upon  the  paflage  you  cite,  that  there  are  differences  of  admini- 

it  more  fit  to  look  upon  this  gift  of  Mr.  Grea- 
*'  traksy  as  a  diftinct  and  inferior  kind,  than  degrade  the  unqueftionable  miraculous- 
**  gifts  of  the  apoftles,  to  deprefs  them  to  the  fame  level  with  his.    For  whether  oe 
"  no  it  may  quellion  the  truth  of  his  gifts  being  miraculous,  yet  certainly  it  will 
"  leflen  the  degree  of  it,  that  there  are  many  diieafes  which  he  will  not  fo  much  as- 
"  meddle  with  ;  that  there  are  others,  which  he  attempts  to  cure,  but  cannot;  that 
"  there  are  others,  wherein  the  good  he  docs  is  not  1  ailing,  fo  that  his  patients  are 
"  rather  relieved  than  recovered  ;  and  that  alfo  there  are  others,  wherein  fo  durable 
"  a  contact  and  friction  is  requifite,  as  makes  a  great  refemblance  betwixt  the  opera- 
*'  tions  of  his  hand,  and  the  actions  of  phyfical  agents.    As  to  what  you  lay  about 
"  Tropbimus,  whom  St.  Paul  left  fick  at  Miletus,  and  your  fuppofition,  that  he  may 
"  hence  have  left  many  fo  elfcwhcrc ;  the  latter  part  of  it,  if  it  be  taken  in  a  fenfe  per- 
"  tinetu  to  the  prefent  cafe,  is  precarious ;  and  as  to  the  former,  it  concludes  not,  thac 
**  St.  Paul  could  not  cure  him,  unlefs  you  can  make  it  appear,  that  he  endeavoured 
*'  it,  as  you  confefs  Mr.  Greatraks  did  to  cure  the  excellent  lady  Conway  and  others. 
**  What  you  fay,  that  you  believe,  that  there  wanted  not  at  Corinth  thole  that  had 
"  the  gift  of  healing,  nor  an  effectual  anointing  with  oil ;  yet  did  the  mildemcanor» 
"  of  fome  draw  upon  fcveral  of  them  irrecoverable  (a  main  circumftance,  which  I 
•«  read  not  in  the  text)  ficknefs  and  death,  is  only  affirmed.    But  if  it  were  granted, 
"  that  pcrfons  fo  qualified  were  in  that  church,  yet  it  will  not  follow,  that  they  were 
"  unable  to  cure  thofe  th3t  died,  unlefs  you  make  it  out  that  they  endeavoured  it. 
"  For,  to  note  this  once  for  all  fuch  cafes,  there  is  no  juft  cauie  to  fuppofe,  that  God 
"  did  fo  vouchfafe  the  gift  of  miracles  to  all,  that  in  thofe  times  had  it,  as  that  it 
"  was  to  be  exerted  on  all  occafions ;  but  that  he  who  gave  it,  did  likewife  by  fome, 
**  way  or  other  fignify  to  them,  when  it  was  fit  for  his  glory  (for  whofc  fervicc„ 
"  and  not  their  own  or  their  friends  outward  advantages  they  were  intruded  with 
"  it)  that  their  miraculous  endowments  mould  be  exercifed.    And  to  argue  from 
"  their  not  performing  what  it  appears  not  that  they  did  attempt,  to  their  difability 
"  to  perform  what  they  attempted,  will  be  inconlcquent.    St.  Peter  was  able,  when 
"  it  was  requifite,  to  ftrikc  Ananias  and  Sappbira  with  fudden  death,  and  St..  Paid  to 
u  ftrike  Elymas  with  blindnefs  ;  yet  thefc  apoftles  never  made  ufe  of  this  fatal  power 
"  for  their  own  or  their  friends  defence,  when  they  fuffered  thofe  rude  violences* 
«  from  which  the  exercife  of  it  would  in  all  probability  have  protected  them.  And 
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«•  our  Saviour  himfclf,  though  he  could  turn  water  into  wine  (as  at  the  wedding  in 
"  Cana  of  Galilee)  yet  we  read  not,  that  ever  he  thought  fit  to  do  it  but  once  ,  nor 
u  can  it  be  well  argued  from  his  fending  his  difciplcs  to  buy  loaves,  that  he  was  not 
M  able  miraculoully  to  multiply  bread,  or  feed  a  greater  number  than  his  ordinary 
"  retinue  by  extraordinary  means.  As  to  what  you  lay,  that  there  were  fomc  difeafes 
41  that  the  difciples  could  not  cure ;  I  remember  not  any  fuch  thing  in  the  gofpel, 
"  unlcfs  you  mean,  as  I  fuppoie  you  may,  the  youth  mentioned  in  the  17th  of 
"  Matthew  :  but  he,  the  ftory  informs  us,  was  pojj'ejjed  with  the  devil  \  of  which  pof- 
"  feflion  the  bodily  diftemper  (whatever  that  were)  was  but  an  effect,  and  therefore 

T^ke  it.  u  jn  tnc  beloved  phyfician's  golpel,  both  the  paroxyfm  is  defcribed  by  a  Spirit  taketb 
"  kim\  fcc.  and  the  devil  threw  him  down  and  tare  him  ;  and  in  the  narrative  of  the  cure 

r.  1%.  u  jt  j,  fad,  that  Jefus  rebuked  the  unclean  ffiirit,  which  in  St.  Matthew  is  called  the 
"  devil  ■,  and  is  laid  to  depart  out  cf  him.  And  as  to  that  part  of  this  ftory  in  the  gol- 
«  pels,  that  relates  to  the  cafting  out  of  the  devil,  I  ftiall  not  fpend  time  to  difcourfe 
**  upon  it,  nor  to  enquire  what  was  the  extent  and  conditions  of  the  power  Chrift 
««  gave  his  difciples,  whilft  they  were,  as  his  ufual  train,  in  their  attendance  upon 
**  himfclf ;  yet  it  plainly  appears  by  their  divine  matter's  rebuking  them  in  the  fbre- 
■«  cited  chapter  or  St.  Matthew  for  their  unbelief,  as  that  which  alone  had  hindered 
**  the  ejection  of  the  evil  fpirit,  that  it  was  not  want  of  power,  but  their  culpable 
4*  neglecting  to  ufe  the  proper  means  that  left  the  devil  unejected.  But  when  they 
««  were  fent  forth  and  commiffioned  by  Chrift,  not  only  we  never  read  that  they  at- 
"  tempted  a  cure  which  they  could  not  effect,  but  their  performances  were  divers  of 
"  them  of  a  much  higher  nature  than  Mr.  GreatrakS%.  For  not  only  Peter  and  John 
"  cured  inftantly  a  man  that  had  been  lame  from  his  mother's  womb;  Peter  cured 
"  in  a  trice  at  Lydda,  one  whom  the  pally  had  kept  bed  rid  eight  years  together; 
»  *  Paul  in  the  fame  manner  at  Lyftra  made  one  leap  and  walk,  that  had  been  a  cripple 
44  from  his  mother's  womb ;  but  the  fame  apoftle  had  fo  exuberant  and  diffufive  a 

aa>*u.   "  power  of  chafing,  not  only  difeafes,  but  devils,  that  he  did  it  at  a  diftance  by  the 

11.  u  intervention  of  handkerchiefs  and  aprons  that  were  brought  from  his  body  to  the 
"  fick  or  poffeffed.  To  which  I  fhould  add  the  cures  intimated  to  be  wrought  by 
"  St.  Peter's  fliadow,  if  I  did  not  confider,  that  it  may  be  laid,  that  to  come  fo  near 
••  as  to  have  that  pafs  over  therrt,  was  to  come  within  the  atmofphcrc  (if  I  may  fo 
««  call  it)  which  the  effluvia  of  his  body  made  miraculoufly  fanative.  To  enume- 
M  rate  all  the  other  effects  of  the  diiciple's  fupernatural  gifts,  would  be  to  tranferibe 
"  a  good  part  of  the  Acts  of  the  Apoftles.  And  if  I  could  imagine,  that  any  dif- 
*'  ccrning  men  were  in  danger  of  thinking,  that  becaufc  you  have  made  it  plaufible, 
««  that  fome  of  your  Tbaumatnrgus's  cures  are  performed  by  an  lAtwrmome^  or  fome 
"  kind  of  complcxional  efficacy,  I  fhould  add,  that  I  think  fuch  a  fufpicion  exceed* 
"  ing  ill-grounded,  becaufe  there  are  divers  phaenomena  in  the  miracles  of  our  Saviour 
•  and  his  apoftles,  that  do  not  at  all  agree  with  fo  injurious  an  hypothefis  as  that 
*'  would  be.  For,  to  repeat  nothing  of  what  1  have  faid  already,  our  Saviour  could 
"  communicate  the  power  of  working  miracles  to  others  at  his  pleafure,  (which  I 
**  think  you  do  not  believe  Mr.  Greatraks  can  do  to  you)  as  in  the  cafe  of  the  fcventy 
"  difciples ;  and  that  many  years  after  his  death,  as  in  the  cafe  of  St.  Paul ;  divers 
»■  of  his  miracles  were  done  on  abfent  perfons,  as  that  on  the  Centurion's  dying 
*'  fervant  and  others.  The  mute  fifties  obeyed  him,  and  that  fo  ftrangely,  that 
"  being  at  a  diftance  one  of  them  brought  St.  Peter,  not  only  himfclf,  but  a  deter- 
**  minatc  piece  of  money.  His  power  reached  not  only  to  living  creatures,  but  in- 
**  animate  ones,  as  ihe  lea  and  the  wind ;  the  former  of  which  fupponed  him  when 

«  he 
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u  he  walked  on  it,  and  both  the  former  and  the  latter  obeyed  him.  His  power,  and 
««  that  of  his  apoftles,  (which  will  not,  I  fuppofe,  be  afcribed  to  a  peculiar  tempe- 
**  rament,  reached  not  only  to  the  curing  of  the  Gck,  but  the  raifing  of  the  dead, 
•«  (which  if  the  devil  could  do,  he  would  have  far  more  followers  than  now  he  has, 
w  though  they  be  but  too  many)  and  divers  of  the  apoftles  cures  were  done  without 
**  any  contact  at  all  but  barely  by  their  word-,  by  which  alio  they  could  do  harm 
as  well  as  good,  and  bring  dileafes  and  death  as  well  as  chafe  them,  which  will  notr 
*<  I  prcfume,  be  afcribed  to  an  exuberance  of  health  (or  plufquam  ptrfetl  tincture,  as 
**  the  chemifts  fpeak).  Befides  that,  we  may  well  be  induced  to  believe,  chat  even 
*'  thole  cures,  wherein  they  did  touch  the  lick,  were  miraculous,  both  by  other 
«  reafons  that  may  be  drawn  from  what  has  been  already  faid,  and  by  thefc  two. 
**  The  one,  th«t  there  is  no  ground  to  believe,  that  fo  many  differing  and  un- 
«*  allied  perfons  in  one  place,  and  at  one  time,  Ihould  have  that  fanative 
"  of  which  many  ages  have  produced  us  fo  few  unqueftionable  inftances,  if  any  other 
•«  than  what  your  Tb*umatttrgus,  fuppofing  his  fuch,  affords  ;  for  the  teftimonies  you 
**  cite  of  Rodericks  a  Cafiro  are  not  cogent,  efpecially  confidering  his  religion  and 
**  that  of  his  country  •,  and  his  creduntur  is  an  expreflion  that  rather  argues  his  diffi- 
**  dence  than  belief.  And  the  fecond,  that  the  apoftles  and  their  contemporary 
"  workers  of  miracles,  who  profeffed  thcmfclves  fent  by  God  to  promulgate  a  new 
"  doctrine,  had  other  indowments  that  were  confefiedly  miraculous,  (and  therefore 
•*  needed  not  a  complexional  phyfical  power  of  healing)  as  is  evident  in  the  gift  of 
•«  tongues  fo  illuftrioufly  poured  out  on  the  apoftles  at  the  fcaft  of  Pentecoft.  And 
«  to  mis  fo  much  more  to  the  fame  purpofc  might  be  added,  that  though  I  have 
**  given  fome  proof  of  my  not  being  afraid  to  propofe  paradoxes  if  I  think  them- 
**  truths,  yet  I  fhall  clearly  profefs  to  you,  that  as  much  as  I  afcribe  to  the  Corpuf- 
•*  cularian  philofophy,  (both  in  my  other  tracts,  and  profeffcdly  in  a  new  one,  that 
**  this  week  comes  out  in  favour  of  it)  I  am  far  from  believing,  that  any  mechanical 

*  or  phyfical  hypothelis  will  make  out  thofe  lupernatural  phenomena,  without  having 
**  a  recourfe  to  the  miraculous  interpofirion  of  God.  And  when  I  had  the  curiofity  to 
**  confider  the  grand  opinions  that  are  entertained  among  men  about  religion  in 
"  general,  I  have  long  looked  upon  thole  enemies  to  Chrimanity  as  none  of  the  wa- 
**  rieft  and  formidableft,  that  granting  the  truth  of  the  hiftorical  part  of  the  New  Tefta-- 
"  ment,  (which  relates  to  miracles)  have  gone  about  to  give  an  account  of  it  by 
•*  ccelcftial  influences,  or  natural  (though  peculiar)  complexions,  or  luch  conceits,. 
•*  which  have  quite  loft  them,  in  my  thoughts,  the  title  of  knowing  naturalifts.  But 
•*  I  mull  not  forget,  that  the  opinion  1  have  been  oppofing  may  pofilbly  be  diP 

*  claimed  as  well  by  vou  as  me,  though  I  wilh  fome  readers  do  you  not  the  difcour- 
tei'y  to  take  a  rife  from  your  epiftle  to  maintain  it.    And  by  this  time  I  prefume 

*  you  expedt  that  I  ihould  lay  fomething  to  the  hillorical  and  phyfical  parts  of  your 
•*  letter,  after  having  infilled  fo  long  on  the  thcok)gical.  But  though  to  comply  with 
•*  that  expectation  and  my  own  halte,  I  fkip  other  points  relating  to  divinity,  and 

*  what  were  not  proper  for  me  to  meddle  with ;  yet  there  are  two  things  that 
**  I  mull  not  leave  untaken  notice  of.  And  firft,  as  for  the  apolcgy  you  conclude 
**  with  for  recommending  fome  phyfical  directions  after  Mr.  Greetraki  ftroking,  I 
«*  think  moll  of  your  readers,  efpecially  divines,  will  much  more  cafily  forgive  a  phy- 
«*  fician  the  prefcribing  of  medicines,  which  is  a  main  part  of  his  proicflson,  than 
**  the  irreverent  mention  you  are  pleaied  to  make  of  the  language  of  one  of  the  pen- 
**  men  of  the  Old  Teftamenc,  and  all  but  one  of  the  New  ;  that  mention  neither  be- 
•*  ing  required  of  you  as  a  phyfician,  nor  appearing  at  all  ncccfiary  to  be  made  in 

"  that. 
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"  that  place  ;  and,  but  that  you  wrote  in  hafte,  neither  would  you  have  publilhed 
*'  that,  whereby  you  will  needlefsly  difpleafc  many,  (and  I  am  confident  divers  of 
"  your  own  profeflion)  nor  would  you  of  all  men  have  addreflcd  it  to  mc,  who  have 
"  publickly  given  caufe  to  think  it  muft  be  peculiarly  unwelcome  to  me.  The  other 
"  theological  pafTage  not  to  be  overlooked,  is  that  which  contains  an  opinion,  which 
"  I  think  Chriftianity  itfelf  may  be  fo  much  concerned  in,  that  I  cannot  forbear,  as 
"  I  pafs  along,  to  take  fome  little  notice  of  it,  as  by  telling  you,  that  in  the  opinion 
"  you  hold  as  an  undoubted  truth,  that  Cod  bad  permitted  all  religions  to  bare  their  real 
"  miracles,  I  do  very  much  diflcnt  from  you.  I  have  not  now  time  to  examine  how 
"  far  it  may  be  faid,  that  among  a  people  or  church,  where  God  has  already  cfta- 
"  blifhed  a  dodtrine  by  divine  and  acknowledged  miracles,  and  has  exprefsly  foretold, 
"  (or  at  leaft  fuificiently  intimated)  that  it  is  poflible  he  may  permit  fome  feducers 
"  to  work  ftrange  things  to  try  the  people,  to  whom  a  divine  doftrinc  attefted  by 
14  miracles  has  been  delivered  I  muft  not,  I  fay,  now  ftay  to  examine,  how  far  one 
"  may  grant,  that  in  fuch  a  cafe,  and  after  fuch  a  warning,  falfe  prophets  may  be 
"  permitted  to  work  miracles ;  though  for  my  part  I  fee  no  cogent  reafon,  why  the 
"  T»f*1*  xJ/wJIc  of  the  man  of  fin  may  not  by  a  conftrudtion,  which  we  find  exceeding 
"  common  in  Hebrew  writings,  be  rendered  (as  our  Englifli  tranflation  fecms  to  in- 
"  terpret)  falfe  wonders,  i.  e.  miracles,  that  are  as  well  falfe  themfelves,  as  are  the 
M  doctrine  they  are  brought  to  confirm.  But  though,  as  I  was  faying,  I  muft  not 
*'  now  infift  on  a  debate  of  what  may  or  may  not  be  granted  in  the  like  cafes,  that  I 
"  have  propoled;  yet  fpeaking  as  you  do  indefinitely  of  all  religions,  and  taking  real 
"  miracles  for  fuch  exertions  of  God's  power,  as  are  above  the  power  of  creatures,  I 
"  am  fo  very  unapt  to  believe  the  ftories  of  the  Turkifh,  Heathcnifti,  and  other 
"  miracles  pretended  to  by  divers  enemies  of  the  Chriftian  religion  in  confirmation  of 
"  theirs,  and  fome  enquiries  I  have  made  have  fo  confirmed  mc  in  my  diffidence,  that 
**  when  I  confider  the  nature  and  ufe  of  true  miracles,  (for  I  fpeak  not  of  natural 
"  prodigies,  forceries,  or  impoftures)  I  confefs  I  am  fo  little  convinced,  that  I  ought 
*'  to  believe  the  fufpicious  and  unlikely  reports  that  go  of  the  miracles  of  the  Turks 
"  and  Heathens,  divers  of  which  are  faid  to  have  been  done  in  times  and  places 
"  when  there  were  no  miraculous  gifts  in  the  church  to  conrroul  them,  that  perhaps 
"  I  ftiould  not  believe  thofe  that  I  find  recorded  in  the  fcripture  itfelf,  if  the  rela- 
"  tions  of  them  were  not  recommended  by  fuch  concurrent  characters  of  credibility, 
"  as  would  make  my  rejecting  them  an  obftinacy,  and  as  are  of  another  guefs  weight 
"  than  thofe  that  countenance  thofe  relations  whereto  I  do  not  give  credit. .  And  I 
*'  little  doubt,  but  if  the  pretended  miracles  of  Pyrrbus  and  Vefpafian  had  been 
"  watched  and  confidered  by  Mr.  Stubbes  as  narrowly  as  thofe  ot  Mr.  Greatrak/a 
"  had  been,  you  would  have  found  at  leaft  as  much  reafon  to  afcribe  their  cures,  as 
"  his,  to  phyfical  caufes,  if  not  to  fome  miltake,  collufion,  or  flattery,  which  the 
"  pcrfons  on  whom  thofe  wonders  are  fathered,  render  the  more  fufpicious.  And 
"  though  perhaps  no  body  will  more  willingly  grant  than  I,  that  the  foundnefs  of  the 
"  doctrine  ought  to  go  along  with  thofe  miracles  that  bear  witnefs  to  religion,  yet  I 
«'  doubt,  whether  the  holinefs  of  doftrine,  which  may  be  allowed  to  (how  that  a  reli- 
"  gion  may  be  inftituicd  by  God,  will,  without  the  afliftancc  of  miracles,  fufficicntly 
"  aliure  men  that  it  really  is  fo. 

"  I  come  now  to  the  phyfical  part  of  your  letter,  wherein  many  that  will  diffent 
"  from  you  about  the  theological,  will,  I  prefume,  confefs,  that  divers  things  are  plau- 
*•  fibly  propofed.  And  as  you  will  believe,  that  I  am  of  their  mind  in  the  general,  fo 
«'  as  to  particulars  I  have  not  time  to  enter  into  a  debate  of  it,  especially  fince  you 
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«  feem  willing  to  refer  that  taflc  to  the  Members  of  the  Royal  Society,  who,  if  rhey 
"  think  fit  to  meddle  with  it,  are  the  likelicft  pcrl'ons  to  give  a  fair  account  of  it. 
44  But  in  the  mean  while  to  keep  fcribbling  as  long  as  the  time  will  permit,  I  (hail 
44  briefly  take  notice  of  fome  particulars  in  the  cafual  order,  wherein  they  offer  them- 
"  felves  to  my  thoughts,  premifing  only  in  general,  that  you  write  to  one  that  is 
44  almoit  as  backward  to  acquiefce  in  the  explications  of  ftrange  things,  as  to  believe 
•<  the  narratives.  •  j 

44  I  am  not  yet  fully  convinced,  that  there  is  in  what  either  you  or  the  ingenious 
"  Mr.  Foxcroft  relate  upon  your  own  obfervations,  (of  which  in  this  whole  letter  I 
"  do  upon  your  teftimony  fuppofc  the  truth)  any  thing  that  is  purely  fupernatural; 
"  (unlets  in  the  way,  wherein  he  was  made  to  take  notice  of  his  gifr,  and  cxercifc  it, 
*«  there  may  b«  fomething  of  that  kind)  and  therefore  till  the  contrary  doth  appear; 
"  I  hold  it  not  unlawful  to  endeavour  to  give  a  phyfical  account  of  his  cures,  and 
*'  to  enquire  whether  his  touch  be  any  more  than  a  more  noble  fpecific,  that  reaches 
44  not  to  all  difeafes,  or  to  moft,  but  to  more  than  the  generality  of  fpecificks,  whofe 
«*  operations  are  ufually  more  confined. 

"  Those  phyficians,  and  other  learned  men,  that  think  every  difeafe  muft  be  over* 
"  come  by  diftinct  and  appropriated  remedies,  that  are  contrary  to  the  particular  dif> 
44  eafe  upon  the  account  of  lbmc  known  quality,  as  that  a  fever  being  a  diieafc  hot 
**  and  dry,  muft  be  cured  by  remedies  cold  and  moift,  will  perhaps  think  it  inc. re* 
44  dible,  that  the  application  of  one  thing  mould  work  lb  many  differing  effects,  and 
«*  cure  fo  many  differing  diftcmpers.  But  diough  I  think  it  is  ftrange  and  cxtraor* 
**  dinary,  yet  I  dare  not  fay  it  is  impoffiblc  to  mere  nature.  This  would  be  fufh> 
**  cicntly  manifefted,  if  the  relations,  that  Helmont  makes  of  the  various  and  fudden 
*•  cures  he  faw  performed  by  Butler's  drif  either  touched  with  the  tip  of  the  tongue, 
44  or  by  outward  application,  were  proper  to  be  urged  on  this  occafion.  But  without 
M  having  recourfc  to  them,  the  ftrangenefs  may  be  leffencd,  if  we  confider  thefe  two 
44  things  •,  the  one,  that  difeafes  are  not  always  fo  differing  in  their  nature  and  eflence 
*'  as  they  are  commonly  thought,  but  the  fame  morbifick  matter  for  effencc  may 
44  produce  very  differing  fymptoms,  which  may  be  taken  for  fcvcral  difeafes,  accord* 
44  ing  to  the  condition  of  the  parts  that  it  refides  in,  or  works  upon,  (in  all  or  moft 
"  of  which  it  may  be  fubdued  by  the  fame  remedies,  which  may  deftroy  its  texture, 
**  giving  it  a  more  innocent  one,  or  profcribe  it)  as  we  fee  in  fome  metaftales  of  the 
«*  morbific  matter,  which  according  as  it  fuccefiively  affed  differing  parts  has  the 
44  appearance  of  fcvcral  difeafes,  as  in  fome  of  the  inftances  you  give,  and  in  hyfte- 
44  rical  fits,  which  fometimes  counterfeit  almoft  all  difeafes,  and  in  other  examples, 
44  which  I  have  elfewhere  taken  notice  of.  The  other,  that  fome  remedies  are  of  that 
44  noble  nature,  that  their  efficacy  reaches  to  difeafes  that  feem  of  contrary  kinds,  as 
44  may  be  fcen  in  the  operations  of  the  Spa  waters,  and  thofe  which  I  have  in  tome 
44  lucky  feafons  obferved  at  our  own  wells  near  Tunbridge  •,  and  we  fee  how  many  dif* 
44  fering  difeafes  are  cured  by  an  excellent  air,  which  keeps  me  from  wondering  at  that 
44  fentence  of  Hippocrates,  yw  j*»f*fn»]3i»r  n  iirl  r«Vi  f***f«Vi  wipxet.  •  uh- ■"<,<;% 

44  As  to  what  feems  your  main  hypothefis,  that  Mr.  Greatraks  performs  his  cures  j^' 
44  by  the  ftrengthening  and  rcinvigorating  of  nature,  which  being  relieved  and  forti-  i'«H«. 
44  fied  by  the  lanative  effluvia  that  pafs  from  his  body  into  the  body  of  the  patient; 
44  doth  afterwards  vanquiih  the  difeafe  herfclf,  1  doubt  not,  that  you  will  have  many 
44  of  your  readers  of  that  opinion  with  you ;  and  particularly  thofe  Helmontians  and 
44  other  chemifts,  that  hope  or  plead  for  univerial  medicines,  operating  by  way  of 
44  reftoratives,  will  be  glad  to  find  you  to  countenance  their  tenet,  l  or  my  part; 
Vou.1.  1  44  unlets 
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**  unlefs  I  could  fend  you  what  I  once  drew  up  by  way  of  difquifuion  about  the 
«*  received  notion  of  nature  (wherein  perhaps  I  do  not  acquiefce)  I  cannot  think  it 
•*  proper  to  mention  to  you  my  particular  thoughts  of  the  power  of  ftrengthened 
«*  nature.  But  feme  fcrupulous  perlbn  will  not  only  deny,  that  nature  alone,  though 
fortified  with  any  thing,  that  is  but  a  cordial,  can  cure  all  difeafes  (as  for  inflame, 
"  the  ftone  in  the  bladder,  or  kidneys,  when  it  is  confirmed  and  grown  too  big  to  be 
"  voided  by  the  urinary  paflages)  but  will  perhaps  enquire,  whether  it  does  appear 
"  that  Mr.  Greatraks's  touch  is  pofuively  a  cordial,  and  not  barely  or  chiefly  lo,  as 
*'  it  relieves  nature  by  freeing  her  from  fome  diftempers  that  opprefied  her,  as  when 
"  burned  feathers  remove  the  faintings  of  hyfterical  women,  and  others  are  freed 
M  from  lypothymias  by  being  pinched,  or  having  cold  water  thrown  in  their  faces. 
I"  But  thefe  fcrupulous  perfons  (if  you  meet  with  any  fuch)  will  perhaps  be  more 
f*  eafily  farisficd  in  other  cafes  than  about  the  cure  of  wens.  For  whereas  Mr. 
M  Crcatreh's  touch  muft,  according  to  the  tore mrn tinned  hy  pot  he (is,  free  the  pa- 
"  tient  from  them,  by  invigorating  nature,  and  enabling  her  to  diicufs  or  prefcnber 
*'  thofe  preternatural  collections  of  matter  j  I  muft  inform  you,  that  to  omit  Hel- 
**  meat's  ftory,  I  was  the  other  day  vifited  by  an  eminent  phyfician,  who  not  long 
**  fince  upon  occafion  of  a  fine  pendulum  clock,  that  I  was  taking  notice  of  in  his 
f*  chamber,  told  me,  that  it  was  ;  relented  him  by  fuch  a  one  (a  well  known  perlbn, 
"  that  has  the  honour  to  be  one  of  his  Majefty's  domeftics)  for  having  cured  his 
»*  daughter  of  an  almoft  monftrous  wen  by  the  lading  application  of  a  dead  man's  hand- 
•*  And  fuch  another  cure  of  a  wen,  or  fome  fuch  tumour,  I  remember  our  famous 
*'  Harvey  related  to  me  as  performed  (if  I  very  much  miftake  not)  by  hknfelf,  by 
*«  ftroking  the  wen,  as  Helmont  prefcribes,  with  a  dead  man's  hand.  But  this  advan- 
"  tage  you  have,  that  however  it  will  perhaps  be  very  difficult  for  thofe,  that  upon 
"  thefe,  and  the  like  grounds,  do  reieft  the  ftrengthening  of  nature,  to  pitch,  among 
f*  the  hypothecs  that  are  yet  noted,  upon  a  more  plaufible  one,  especially  fince  your 
«*  great  Hippocrates  is  fuppofed  to  be  of  the  like  opinion  when  he  pronounced  thac 
««  fentence,  Nmr«»  (poVwij  htjm.  But  I  hope  you  will  allow  me  to  add  (what  if  I 
"  forget  not  you  yourfelf  fomewhere  feem  to  intimate)  that  Mr.  Creatrak/s  touch 
*•  may  work  not  only  as  a  cordial  or  ftrengthener  of  nature,  but  as  a  proper  remedy 
H  of  qualities  oppofiteto  thofe  of  the  caufes  of  the  difeafes  he  cures.  For  I  do  not  fee, 
*'  why  it  may  not  be  poflible  for  the  fanative,  and  perhaps  anodyne  ftcams  of  his  body 
**  to  be  of  fuch  a  texture,  that  they  may  both  reinvigorate  the  fpirits,  and  by  appro- 
M  priatcd  qualities  oppofe  and  fubdue  the  morbific  matter  or  ferment,  as  we  fee,  that 
"  lemons  (to  name  no  other  things)  have,  befides  their  cordial  virtues,  the  power  to 
M  cool,  incide,  and  refill  putrefaction,  and  ftrengthen  the  ftomach,  and  promote  urine, 
*'  l$c.  And  when  I  confider  the  ftrange  effects  that  longing  has  produced  in  teeming 
P  women,  and  the  fudden  and  manifeft  operations  I  have  fometimes  known  paflions 
"  to  have  upon  the  body,  I  am  not  Aire,  but  that  fomething  elfe  may  be  fit  to  be 
"  taken  into  confideration  about  Mr.  Creatraks's  cures,  and  that  in  fome  of  his 
"  patients  the  mind  by  exalted  imagination,  and  by  ftrong  paflions  (which  in  fo  ex- 
"  traordinary  and  fuppoiedly  fupernatural  as  well  as  public  way  of  healing  as  his, 
«*  there  arc  fcveral  circumftances  that  may  heighten)  may  have  an  intereft  in  the 
m  recovery,  by  occafioning  ufually  a  great  and  therefore  probably  fometimes  a  lucky 
"  commotion  in  the  blood  and  fpirits,  upon  whofe  motion  (and  thereby  texture)  thus 
altered,  that  the  amendment,  if  not  recovery,  may  fometimes  enfue,  the  obvious, 
though  unheeded  inftances  of  thofe  that  arc  freed  from  the  hiccough,  by  being  told 
«*  of  fome  feigned  ill  news,  or  even  of  fome  other  thing,  that  but  excites  a  great  at- 
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«  tentkm  mi  rrind,  and  much  more  the  examples,  that  have  been  divers  times  feen 
«  of  difeaies  frighted,,  or  by  fits  of  paffion  driven  away,  make  mc  think  k  not  abfurd 
«'  to  fufpfld:. 

"  What  to  mention  of  morbific  ferments,  I  know  divers  ingenious  readers  will 
"  approve,  and  they  feem  to  be  of  good  ufe  in  the  explication  of  difeafes.  But 
«*  whether  all  difeafes  require  ferments ;  and  whether  your  do&rine  about  them 
"  be  as  well  applicable  to  the  reft,  a»  to  feme,  is  a  difqjuifition,  that  I  fhall  willingly 
*'  leave  to  thofe  learned  men  of  your  faculty,  that  our  age  and  country  abounds 
<■<  Wlth. 

"  What  you  mention  of  Mr.  GreatraA/%  e  xc  i  (ion  of  wens  and  immediately  ftanch- 
"  ing  the  blood,  as  it  much  takes  off  from  the  appearance  of  a  miracle,  fo  as  to  the 
"  phyfical  caufe  of  k,  it  may  or  may  not  have  a  great  deal  of  difficulty,  according  to 
**  fome  ckcumftances,  which  I  would  gladly  be  informed  of.  For  if  the  wen  be 
"  fuch,  or  fo  placed,  that  it  being  cut  out  by  a  chirurgeon,  no  fuch  veflels  would  be 
**  cut  as  that,  according  to  the  common  courfe  of  nature,  the  effufion  of  blood  would 
"  be  great,  it  is  no  great  wonder  it  mould  ftop  after  the  application  of  his  finger, 
*'  that  perhaps  compreffcs  the  orifice  of  the  veflels  •,  and  the  marvel  is  confined  to  the 
«*  fudden  cefiation  of  the  pain,  which  may  be  attributed  to  fome  anodyne  effluvia 
**  iffuina  from  his  hand.  But  if  in  the  extirpating  of  the  wen  any  great  veflels  be 
"  cut  afunder,  the  ftanching  of  the  blood  feems  to  be  more  difficult  to  be  accounted 
«*  for  by  fuppofing  with  you,  that  his  cures  are  performed  by  reftoring  the  tcmpcra- 
"  ment  of  the  debilitated  parts,  and  reinvigorating  the  blood.  For  though  this  be 
"  granted,  it  will  not  be  fo  clear,  that  the  blood  Ihould  by  his  touch  be  to  quickly 
«*  ftanched,  fince  in  a  perfon,  that  were  perfectly  healthy,  and  where  the  blood 
**  needed  no  invigoration,  upon  fuch  a  (blution  of  continuity  there  would  be  a  large 
"  effufion  of  the  continually  circulating  blood,  unlefs  appropriated  means  be  ufed  to 
"  flay  it,  as  is  daily  feen  in  the  wounds  received  by  healthy  men.  The  obfervation 
**  of  ftanching  of  blood  out  of  Plater  us  I  well  remember,  as  having  had  occafion 
**  to  make  ufe  of  it,  together  with  an  experiment  of  his  own,  that  he  annexes  to  it, 
"  of  a  perfon,  that  he  himfelf  cured  by  the  fame  means.  But  I  doubt,  whether 
*'  thefe  will  reach  your  cafe,  till  you  have  made  out  the  caufe  of  this  operation.  For, 
"  that  there  may  be  very  differing  applications,  that  will  ftanch  blood,  may  be  learned 
"  from  him  in  the  fame  place,  where  he  relates  how  he  made  a  chirurgeon  ftanch  a 
44  dangerous  haemorrhage,  not  by  the  application  of  a  bloody  part  of  a  hen,  but  of 
"  aqua  fortis,  which  is  corrofive  inftead  of  being  balfamical.  If  indeed  there  be  any 
"  truth  in  the  ftrange  relations  I  have  met  with  in  fome  navigators  of  an  Indian 
«'  Ample,  that  worn  by  a  great  commander,  kept  his  wounds  from  bleeding  (which 
««  what  I  elfewhere  mention  of  the  effeft  of  the  mofs  of  a  dead  man's  fkull  upon  a 
*'  noble  friend  of  mine,  does,  though  not  approach,  make  the  lefs  incredible)  it  may 
"  be  more  plaufibly  argued,  that  Mr.  Grtatraks's  finger  may  in  this  cafe  operate  as  a 
«*  natural  agent  i  but  then  there  will  remain  fome  little  fcruple,  whether  the  effect  be 
**  wrought  in  the  particular  way  you  feem  to  pitch  upon,  till  it  appears,  that  thefe 
**  things  work  either  as  reftorers  of  nature,  or  as  balfams,  and  not  rather  as  medicjnes 
"  (by  fome  hidden  virtue)  appropriated  to  fuch  particular  effedts,  which  feems  to  be 
•*  the  cafe  of  the  mofs  of  dead  men's  flculls,  and  the  holding  of  fpiders  to  the  nofe  of 
"  bleeding  perfons.  But  perhaps  a  fuller  information  of  arcumftanccs  will  cafe  me 
'*  of  this  fcruple,  and  therefore  I  (hall  not  infill  upon  it. 

**  What  you  fay  of  the  fubtlety  of  the  effluvia,  and  of  the  great  efficacy  they  are 
"  capable  of,  will  not  be  much  ftruck  at  by  a  Corpufcularian.    And  if  I  could  think 
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*«  it  proper  here  to  add  fome  of  the  inftances  of  that  kind,  which  I  have  lying  by 
**  me  in  my  notes  about  Occult  Qualities,  (as  they  are  commonly  called)  perhaps  they 
**  would  afford  no  defpicable  confirmation  both  to  what  you  here  fay,  and  to  what  I 
44  have  elfewhere  written  about  the  power  of  invifible  corpufcles.    And  I  amr  the 

more  perfuadcd  to  think  great  matters  performable  by  them,  both  by  fome  odd 
«'  obfervations,  that  I  have  fince  met  with  of  the  efficacy  of  the  even  folid  parts  of 
"  dead  animals,  and  particularly  of  a  fca-horfc  tooth  outwardly  applied  to  the 
"  body,  and  by  confidering,  that  a  fanative  temperament  may  reasonably  be  fuppofed 
"  capable  of  diffufing  its  virtue  by  contacts  more  plentifully  and  more  powerfully 
«<  in  a  living  body  of  a  fanguine  complexion,  where  the  natural  heat  of  the  blood 
«4  and  Ipirits,  being  vegete  and  active,  incefiantly  emit  fo  great  a  plenty  of  infinuar- 
"  ing  tteams,  as  living  bodies,  that  tranfpire  freely,  appear  to  do  by  the  notable 
"  obfervations  of  Sanflorius's  ingenious  Medicina  Siatica  (not  to  mention  my  own 
"  trials  to  the  fame  purpofe).  1  will  only  add  in  favour  of  the  efficacy  of  fleams, 
**  that  1  have  feveral  times  made  a  flight  preparation  of  fal  armoniac  (that  I  have  im- 
"  parted  to  divers  ingenious  men)  by  the  odour  of  which  more  than  once  or  twice, 
44  fome,  that  have  fuddcnly  fallen  down  and  were  taken  for  epileptic,  have  been  in  a 
"  few  minutes,  after  I  had  held  a  fmall  vial  under  their  nofes,  brought  to  theirr- 
"  (elves  again ;  hyfterical  vapours,  and  fome  painful  dulnefles  of  the  head,  have 
"  been  often,  as  the  patients  allured  me,  diflipaced  for  the  time  in  a  trice;  and  there 
44  are  at  lead  two  or  three  able  phyficians  (whereof  but  one  is  unknown  to  you)  who 
44  will  aflure  you,  they  have  (though  not  conftantly)  prefently  cured  the  tooth-ach  by 
44  the  fleams  of  that  fame  preparation  of  fal  armoniac,  which  they  were  pleafed  to 
44  fend  to  me  for;  and  of  which,  if  I  had  time,  I  could  tell  you  ibme  other  feats 
**  wrought  without  the  contact  of  the  vifible  body. 

44  As  to  what  you  fay  about  the  poffibility  of  freeing  patients  from  the  morbific 
"  matter  (whofc  bulk  oftentimes  is  not  near  fo  great  as  the  mifchief  it  does)  without 
"  Purg,n?»  vomiting,  and  the  like  evacuations  j  I  am  glad  to  be  able  to  confirm  by 
"  your  teflimony  what  1  ventured  to  publifli  about  three  years  fince  to  the  fame 
"  purpofe,  where  I  endeavoured  to  bring  fpecifics  out  of  the  difefteem  of  a  fort  of 
•«  learned  phyficians  of  a  neighbouring  country,  that  were  very  fevere  to  them  •,  and 
44  where  I  remember  I  attempted  to  confirm  the  opinion  you  now  defend,  by  the 
"  inftances,  among  others,  of  thofe,  that  are  cured  of  agues  and  other  difeafes 
44  by  fudden  frights,  where  there  ufually  intervenes  no  fenfible  evacuation  of  peccant 
44  matter. 

"  What  you  teach,  that  as  to  the  pains  and  diftcmperS)  that  are  thought  to  fly 
M  from  him  from  one  part  of  the  body  to  another,  they  avoid  not  his  hand  ;  but  his 
M  touch  and  ftrokc  fo  invigorateth  the  parts,  that  they  rejeft  the  heterogeneous  fer- 
"  ment,  till  it  be  expelled  the  body  at  fome  of  thofe  parts  he  is  thought  to  ftroke  it 
*'  out  at,  is  a  handfome  conjecture,  and  agrees  very  well  with  youF  hypothefis.  But 
**  I  perceive  by  your  way  of  mentioning  fimilar  attraction,  you  are  (and  that  very 
**  juftly)  diffident  of  its  being  granted  you  by  me,  who  am,  I  confefs,  very  fliy  of 
"  admitting  any  thing  as  a  principle  in  matters  purely  phyfical,  that  I  cannot  well 
44  underftand,  and  do  not  find  well  proved.  But  you  are  freed  from  further  effects 
"  of  m>  fcrupuloufncfs,  by  my  being  called  upon  by  the  late  time  of  the  day  to  take 
"  horfe.  I  fliall  not  make  you  any  apology  for  taking  the  &me  liberty  to  diflcnt  from 
44  you  in  fome  points,  that  you  took  in  propofing  thofe  opinions  to  me,  which  the 
44  knowledge  of  my  principles  might  eafily  make  you  think  1  would  diffent  from. 
*4  And  fince  both  your  letter  and  this  anfwer  are  written  inhafte,  as  I  am  willing  that 
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**  haftc  fhould  be  my  excufe  for  any  thing,  that  the  leifure  of  reading  over  your  letter 
«*  a  fecond  time,  and  of  reviewing  what  I  have  confufedly  fcribbled  might  have  made 
**  me  avoid  or  mend ;  fo  I  would  not  be  fo  unkind  to  you  as  to  impute  to  your  de- 
•*  fign,  whatever  fome  critical  readers  may  plaufibly  enough  infer  to  the  prejudice  of 
«*  religion  from  fome  unftudied  expreflions  of  your  raptim  fcripto  •,  nor  lhall  I  take 
•*  them  for  your  deliberate  tenets,  unlefs  upon  a  review  you  fhould  furprife  me  with 
"  declaring  them  to  be  fo  %  but  am  very  willing  to  leave  you  the  liberty  of  explaining 
U  yourfelf  in  any  thing,  wherein  the  impetus  you  tell  me  you  writ  with,  may  have 
*»  had  an  influence  on  your  pen.  And  as  for  the  phyfiological  part  of  my  letter, 
"  though  I  have  annexed  it,  left  you  fhould  in  vain  expect  fome  of  my  thoughts  of 
**  the  pnyfical  part  of  yours  yet  not  having  a  competent  knowledge  of  the  matters 
"  of  fa&  to  ground  an  hypothefis  upoo,  I  have  been  obliged,  for  want  of  fuch  an 
««  information,  and  out  of  an  unwillingnefs  either  to  fay  nothing  to  you  or  fpeah 
"  rafhly,  rather  to  difcourfe  on  fome  paffages  of  your  cpiflle,  than  to  cftablifli  any 
**  theory  about  the  thing  itfelf,  which  future  relations  may  oblige  me  to  alter.  And 
*'  therefore,  as  I  propofe  my  fudden  apprchenfions  but  as  conjectures,  that  amount 
**  not  to  an  opinion,  fo  I  fhall  not  be  concerned,  efpecially  being  othcrwife  fufficiently 
«*  bufied,  to  contend  for  them.  And  I  the  more  willingly  fuffcr  my  occafions  to 
**  keep  me  from  troubling  you  with  any  more  of  thefe  phyfical  difcourfes,  becaufe 
«*  you  have  in  fome  fort  addreffed  your  letter  to  the  highly  learned  Dr.  Willis,  from 
**  whofe  profeffion  and  abilities  you  may  expect  a  better  account  of  what  is  like  to  be 
•  applauded  or  queftioned  in  the  phyfical  paffages  of  your  letter,  than  from  him; 
**  whofe  parting  hafte  obliges  him  to  leave  the  hiftorical  part  untaken  notice  of, 
«  fave  by  his  wonder  at  it,  and  thanks  for  it,  and  to  fubferibe  himfelf  fomewhac 
«  abruptly, 

**  Sir,  your  very  humble  fervant." 

At  the  end  of  the  original  of  this  letter  of  Mr.  Boyle,  I  find  in  his  hand-writing 
an  account  of  fome  cures  performed  in  his  prcfencc  in  April  1666,  by  Mr.  Greatraks, 
who  in  the  month  preceding  had  been  very  fevercly  attacked  in  a  pamphlet,  fuppofed 
to  be  written  by  Mr.  David  Lloyd,  reader  of  the  Cbarter-hmfe,  and  printed  in  410, . 
under  the  title  of  Wonders  no  Miracles :  or  Mr.  Valentine  Greatraks'.;  Gift  of  healing 
txamintd,  upon  oecafion  of  a  fad  Efetl  of  his  ftrokhtg,  March  the  yth,  1665,  at  one  Mr. 
Creffet'j  houfe  in  Charter-houfe-yard.  /*  a  letter  to  a  reverend  Divine  living  near  that 
place.  This  letter  is  dated  March  the  13th,  1665-6,  and  obliged  Mr.  Greatraks  to 
vindicate  himfelf  from  the  imputation  call  upon  him  in  it  by  publifhing  at  London 
in  1606,  in  4to,  A  brief  Accouni  of  Mr.  Valentine  Greatraks,  and  divers  of  the  Jlrange 
cures  by  him  lately  performed.  Written  by  himfelf,  in  a  letter  addreffed  to  the  honourable 
Robert  Boyle,  Efq-,  Whereunto  are  annexed  the  Tefiimonials  of  feveral  eminent  and  worthy 
perfons  of  the  chief  Matters  of  Foci  therein  related.  In  this  letter,  which  is  dated  at 
London,  May  the  Sth,  1666,  heobferves,  that  though  he  had  not  the  happinefs  for- 
merly to  have  an  acquaintance  with  Mr.  Boyle,  yet  1  was,  fays  he,  no  ftranger  to  your 
worth  and  virtue,  which  have  made  you  as  much  admired  and  reverenced  abroad,  as 
honoured  and  beloved  at  home.  And  therefore  I  have  affumed  the  confidence  to  make  this 
addrefs  to  your  honour,  whofe  repute  and  teftimony  to  the  world  will  be  fo  powerful 
( knowing  your  wifdom,  devotion,  and  learning  to  be  fo  great )  that  truth  may  find  belief, 
God  have  glory,  and  his  poor  infirument  be  juflified  before  men,  who  hatb  no  further  dffign 
in  the  diflribution  of  that  talent  %  which  the  all-healing  God  has  intrufted  him  withal,  than 
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the  honour  of  bis  Maker.,  and  the  good  of  bis  poor  ftUorP-ertaturti,  wbofe  dtjiemptrs, 
many  of  than,  neither  art  nor  fbyfic  probably  could  reach.  At  the  cooctufioa  he  iit* 
li  mates  his  defign,  when  he  had  an  opportunity,  to  anfwer  all  the  queries  whkh  Mr. 
Beyle  had  put  to  him,  in  a  paper  delivered  into  his  hands,  and  whkh  he  was  not  then 
at  leifure  to  fatisfy.  The  tcftimoniab  fubjoined  to  this  letter  are  figned,  among  others, 
by  Mr.  Boyle  himfelf,  William  Denton,  M.D.  James  Fair  ec  lough,  M.D.  Sir  William 
Smith,  Bart.  Sir  Nathaniel  Hobart,  Km.  and  Mailer  in  Chancery,  Sir  John  Godoiphin, 
Km.  Albert  Otto  Faber,  M.  D.  CoL  George  Weldon,  fVilUam  Knight,  alderman  of  the 
city  of  London,  Sir  Charles  Dot,  Sir  Abraham  CuUen,  Bart.  John  Wumm\  D.  D.  after- 
wards bilhop  of  Chefler,  Benjamin  IVicbcot,  D.D.  Ralph  Cudworth,  D.  D.  George 
Rujl,  D.  D.  and  dean  of  Connor,  Simon  Patrick,  afterward*  bilhop  of  Ely,  Sec,  feveral 
of  whom  give  the  higheft  char  after  of  Mr.  Greatrak/%  integrity  and  unblameabh; 
conversion  in  every  rdfpeft. 

Is  the  fame  year,  1666,  Dr.  John  Wallis  addrefled  to  Mr.  Boyle  an  Hypothecs  about 
the  Flux  and  Reflux  of  the  Sea,  by  way  of  letter  dated  from  Oxford,  April  25,  and 
printed  in  the  Philofophical  Tranfaelions,  N°.  XVI.  p.  264.  which  begins  thus :  «*  Yotl 
"  were  earned  with  me,  when  you  laft  went  from  hence,  that  I  would  put  in  writing 
**  fomewhat  of  that,  which  at  divers  times  thefe  three  or  four  years  raft  paft  I  have 
**  been  ddcourfing  with  yourfekf  and  others  concerning  the  common  Center  of  Gravity 
V  of  the  Earth  and  Moon,  in  order  to  folving  the  phaenomena,  as  well  of  the  tea's 
«'  ebbing  and  flowing,  as  of  fome  perplexities  in  aftronomical  obfervations  of  the 
"  places  of  the  cosleftial  bodies.  How  much  the  world,  and  the  great  bodies  therein, 
««  are  managed  according  to  the  laws  of  motion  and  ftatic  principles,  and  with  how 
««  much  of  clearnefs  and  fatisfa&ion  many  of  the  more  abftruk  phasnomena  have 
*'  been  folved  on  fuch  principles  within  this  laft  century  of  years,  than  formerly  they 
«*  had  been,  I  need  not  difcourfe  to  you,  who  arc  well  veiled  in  it.  For  fince  that 
"  Galileo,  and  after  him  TorricelBo,  and  others,  have  applied  mechanic  principles  to 
"  the  folving  of  philofophical  difficulties,  natural  philoibphy  is  well  known  to  have 
"  been  rendered  more  intelligible,  and  to  have  made  a  much  greater  progrefs  in  Ids 
"  than  an  hundred  years,  than  before  for  many  ages." 

Da.  Thomas  Sydenham  likewife  dedicated  to  him  that  year  his  Methodus  curandi 
Febres  propriis  obfervationibus  fuperftrucla,  printed  at  London  in  8vo.  This  piece 
being  very  fcarce,  though  a  fecond  edition  of  it  appeared  in  1668,  and  it  not  being 
reprinted  among  that  great  phyfician's  works,  I  fhall  tranferibe  fome  paflages  of  the 
dedication,  which  places  Mr.  Boyle's  character  in  a  very  amiable  light,  and  inform  us, 
that  he  ufed  to  attend  Dr.  Sydenham  in  vifuing  many  of  his  patients. 

Jllttftriffimo  6?  exccllentifmo  Domino,  Domino  Roberto  Boyle. 

«*  Ufque  adeo  bonorum  do&orumque  animos,  quicquid  ad  te,  vir  undiquaque 
"  nobUiflime,  quoquomodo  pertincrc  confpicitur,  attentos  reddit  &  experreclos,  ut 
"  cos  praevideam  ftatim  cogn  fcendi  avidos,  quibusdemum  fretus  ration  ibus  nominis 
"  tui  longe  celeberrimi  authoritatem  ad  hujufce  operis  patrocinium  afcifcere  fufti- 
•*  nuerim.  Qiiid  plervque  in  fimili  negotio  pro  more  caufari  foleant,  me  neutiquam 
*♦  fugit.  Eft  fane,  quod  ego  fperinde  ac  faciunt  alii)  de  multis  magniique  tuis  erga 
"  me  meritis  palam  populo  commcntari  poflem  •,'  atquc  etiam  grati  animi  fpecimen 
**  daturas,  honoris  ac  cultus,  quo  te  profequor,  duraturum  aliquod  momimcmum, 
«  uiuko  verborum  apparatu,  architcttari.    Atqui  cjuunodi  coofilium  (ut  liber* 
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u  profit  ear)  in  te  cam  prarfidcmer  interpellando  ab  animo  meo  procul  abfuit.  In 
44  lmrnenfas  laudes  tuas  dcfcendere  nan  inftitui,  aut  eximias  an: mi  dotes,  quibus 
•«  decantatiffima  antcriorum  setatum  nomina  unus  exa;quas  (uberrimam  fane  tuna 
44  inihimcc  ipfi,  turn  operi  into  qualicuoque  honorificam  praefandi  materiam)  edif- 
44  ierere.  Enimvcro  id  iplum  tra&atus  a  tejampridem  in  lucem  emifli  pleniflime 
«  loquuntur ;  nec  ajio  tibi  opus  futurum  eft  prseconc,  cujus  fubfidiaria  vox  nominia 
•«  tui  claritttem  amplifittre  iatagat.  Quocirca  tritis  hifce  jamque  tralatitiis  pnefandi 
44  argumentis  ultro  rcpudiaria,  me  traOatunn  hurvc  ideo  in  cbentelam  tuara  dedifl'e 
44  proritcor,  proptcrea  quod,  quemadrnodum  ego  tuo  fuafu  atque  inftinctu  hanc  pro* 
44  vinciam  fui'cepi,  ita  etiam  eorum,  qua;  hie  traduntur,  vcritatem  &c  efficaciam  tute 
44  ipfe,  teftis  plane  locuplctiflimua,  experientii  aliquotics  comprobatam  confpexifti, 
44  dum  ad  iliud  obiequu  identidem  deicenderis  (quae  tua  &  quidem  egregia  eft  hu- 
44  manitas)  ut  temet  in  adeundis  cegris  me  is  comitem  mihi  adjungeres  ■,  in  qua  fane 
44  re  benignum  animi  affectum  ad  honcfta  utcunquc  fe  demitcentem,  vel  invito  hujufco 
44  fxculi  genio,  oftendifti." 

The  fame  year  Mr.  Boyle  publifhed  at  London  in  8vo,  his  Hydroftaticol  Paradoxes 
made  gut  by  new  Experiments,  for  the  mojl  part  pbyfical  and  eafy  \  which  had  been 
prefented  to  the  Royal  Society,  at  whofe  requeft  they  had  been  made  in  May  1664. 
In  this  book,  which  was  publilhed  likewife  in  Latin,  be  (hews,  that  the  lower  parts 
of  fluids  are  prefled  by  the  upper :  that  a  lighter  may  gravitate  upon  one  that  i» 
more  ponderous  :  that  if  a  body  contiguous  to  it  be  lower  than  the  higheft  level  of 
the  water,  the  lower  end  of  the  body  will  be  prefled  upwards  by  the  water  beneath  : 
that  the  weight  of  an  external  fluid  is  fuflicient  to  ratfe  the  water  in  pumps  :  that  the 
Dre  flu  re  of  an  external  fluid  is  able  to  keep  an  heterogeneous  liquor  fufpended  at  the 
lame  height  in  feveral  pipes,  though  they  are  of  different  diameters :  that  when  a  body 
under  water  hath  its  upper  furface  parallel  to  the  horizon,  the  direct  preflure  it 
Mains  is  no  more  than  that  of  a  column  of  water,  which  hath  the  abovementioned 
horizontal  fuperficies  for  its  bafts  •,  and  if  the  incumbent  water  be  contained  in  pipes 
open  at  both  ends,  the  preflure  is  to  be  eftimated  by  the  weight  of  a  pillar  of  water, 
the  bafis  of  which  is  equal  to  the  lower  orifice  of  the  pipe  (parallel  to  the  horizon) 
and  its  height  equal  to  a  perpendicular,  reaching  to  the  top  of  the  water,  though  the 
pipe  be  much  inclined,  irregularly  ftuped,  and  in  fome  parts  broader  than  the  ori- 
fice :  that  a  body  in  a  fluid  Uifiains  a  lateral  preflure  from  it,  which  increafes  in  pro- 
portion to  the  depth  of  the  immerfed  body  in  the  fluid :  that  water  may  be  able  to 
deprefs  a  body  lighter  than  itfelf :  that  a  parcel  of  oil  lighter  than  water  may  be  kept 
from  afcending  in  it :  that  the  caufe  of  afcenfion  of  water  in  flphons  may  be  explained 
without  the  notion  of  abborence  of  a  vacuum ;  that  the  heavicft  body  known  will  not 
fink  of  itfelf,  without  the  afliftance  of  the  weight  of  the  water  upon  it,  when  it  is 
at  a  depth  greater  than  twenty  times  ita  own  thicknefs,  though  it  will  nearer  the 
torface. 

His  Origin  of  Forms  and  Qualities,  according  to  the  Corpuftular  Pbilafcpby,  illuftratei 
iy  0,nf:  derations  and  Experiments :  written  formerly  by  nay  of  Notes  upon  an  EJfay  about 
Nitre,  was  printed  likewife  in  j  666  at  Oxford,  in  4 to,  and  reprinted  the  year  follow- 
ing in  8vo,  with  the  addition  of  a  Difcourfe  tf  fubordinate  Forms.  ]n  his  Origin  of 
Forms  he  delivers  the  minds  of  men  from  the  imaginary  and  ufelefs  notions  of  the 
fchools  about  them,  which  have  no  foundation  in  the  nature  of  things,  nor  in  the  lead 
promote  knowledge,  or  aflift  mankind  ;  but  very  much  diflcrvc  thofc  great  interefts, 
by  fctting  the'undcrftanding  at  reft  in  general  obfeurities,  or  employing  it  in  airy 
7  fubtiltics- 
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fubtilties  and  difputes,  and  fo  hindering  its  purfuit  of  particular  caufes  and  expeiv 
mental  realities.  He  lays  down  the  foundations,  and  delivers  the  principles  of  the 
mechanic  philofophy,  which  he  confirms  and  illuftrates  by  feveral  agreeable  and  in- 
-ftructive  experiments.  He  fhews,  that  the  mod  admirable  things,  which  have  been 
taken  for  the  effects  of  fubjlantial  Forms,  and  are  ufed  as  proofs  of  notional  hypothe- 
fes,  may  be  the  rcfults  of  the  mere  texture  and  pofition  of  parts ;  fince  art  is  able 
to  make  vitriol,  as  well  as  nature,  and  bodies  may  be  produced  by  human  (kill,  the 
■fuppofed  forms  of  which  have  been  deftroyed.  He  gives  us  many  very  ingenious 
inltances  to  prove,  that  the  mechanic  motions  and  order  of  the  parts  is  fufficicnt  to 
•yield  an  account  of  the  difference  of  bodies,  and  their  affections,  without  having  re- 
•courfe  to  the  forms  and  qualities  of  the  fchools  as  in  the  reftoration  of  camphire  to 
its  former  fmell  and  nature,  after  its  diflblution  and  fecming  extinction  -,  in  the  changes 
of  the  colour,  confiftence,  fufiblenefs,  and  other  qualities  of  filver  and  copper }  in 
the  odd  phenomena  of  a  certain  anomalous  fait,  and  thofe  of  the  fea-falf,  dried,  powder- 
ed and  mixed  with  aqua  fortis  ;  in  the  fal  mirabilis,  in  the  production  of  filver  out 
of' gold  by  his  menftruum  per  acu  turn,  in  the  tranfmutation  of  water  into  earth  in  a 
certain  diltillution  of  fpirit  of  wine  and  oil  of  vitriol :  in  fhort,  he  makes  it  evident, 
that  the  internal  motions,  configuration,  and  pofition  of  the  parts,  are  all  that  is 
necefiary  for  alterations  and  divcrfities  of  bodies  ;  and  confequently,  that  fubftantial 
forms  and  real  qualities  are  needlefs  and  precarious  beings. 

He  communicated  alfo  to  Mr.  Oldcnburgb  feveral  pieces,  which  were  publifhed  in 
1 666,  in  the  Pbihfopbical  Tranfatttons,  viz.  A  Confirmation  of  the  former  Account* 
{Phil  Tranf.  N°.  X.  p.  166.]  touching  the  late  Earthquake  near  Oxford,  and  the  Con- 
comitants thereof:  N°.  XI.  p.  179.  Some  Obfervations  and  Diretlions  about  the  Bare- 
meter  :  p.  1 8 1.  General  Heads  for  a  Natural  Hi/lory  of  a  Country,  great  or  fmall : 
p.  1 86.  A  Way  of  preferring  Birds  taken  out  of  the  Egg,  and  other  fmall  Foctufes  :  N\ 
XII.  p.  1 99<  An  Account  of  a  new  kind  of  Bar  of  cope,  which  may  be  cajled  Statical,  and 
of  fome Advantages  and  Conveniences  it  bath  above  the  Mercurial:  N».  XIV.  p.  256. 
A  new  frigcrific  Experiment,  Jbnting  bow  a  confidtrable  degree  of  cold  may  be  fuddenly 
produced  without  the  help  of  fnow,  ice,  hail,  wind,  or  nitre ;  and  that  at  any  time  of  the 
year:  N°.XV.  p.  256.  Other  Inquiries  concerning  the  Sea:  N°.  XVIII.  p.  315. 
Promifcuous  Inquiries  about  Mines:  p.  334.  23*  Method  obferved  by  Dr.  Lower  in 
transfufing  the  blood  of  one  live  animal  into  another:  N*.  XX.  p.  353.  Trials  pro- 
pcfed  to  Dr.  Lower,  to  be  made  by  him  for  the  improvement  of  transfufing  blood  out  of  one 
live  animal  into  another  :  N".  XXII.  p.  385.  Propofals  to  try  the  effeel  of  the  pneuma- 
tical  Engine  exbaujled,  in  plants,  feeds,  eggs  of  filk-worms :  No.  XXIII.  p.  424. 

In  1067  he  publifhed  in  the  lame  Tranfaclicns,  A  Confirmation  of  the  Experiments 
mentioned  in  N°.  XXVII.  to  have  been  made  by  Seignor  Fracaflati  in  Italy,  by  injecling 
acid  liquors  into  the  Mood:  N°.  XXIX.  p.  551.  New  Experiments  concerning  the  re- 
lation between  Li^ht  and  Air  in  Jbining  Wood  and  Fifb,  N».  XXXI.  p.  581.  And 
Obfervations  and  "Trials  about  the  Rtfemblances  and  Differences  between  burning  Coal  and 
Jbining  Wood,  N\  XXXII.  p.  60;. 

The  fame  year  Dr.  Walter  Ntedbam  dedicated  to  him  his  Difquifttio  Anatomicade 
formato  Fatu,  printed  at  Loudon  in  8vo,  with  this  infeription  :  Nobiliffimo,  clarifjimo 
Roberto  Boyle  Arm.  tllufirium  comitum  de  Burlington  &  Orrery  fratri  germano,  plilo- 
fopborum  principi,  banc  fuam  difqutfitionem  anatomicam  facram  vcluit  Gualtcrus  Need- 
ham,  M.  D.  and  he  owns  in  the  Preface,  that  this  treadle  was  drawn  up  and  pub- 
lifted  at  the  felicitation  of  Mr.  Boyle. 

I* 
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In  the  beginning  of  the  year  1668,  he  wrote  a  letter  of  thanks  to  Dr.  Thomas 
Sydenham,  upon  receiving  from  him  a  prefent  of  the  fecond  edition  of  his  Metboius 
curandi  Febres,  dedicated  to  him,  as  the  former  had  been  •,  to  which  the  doctor  re- 
turned an  anlwcr,  dated  April  2,  1668,  in  which  he  confirms  his  own  practice  in. 
the  fmall-pox  %  to  which  Mr.  Locke  had  been  a  wirnefs,  and  with  regard  to  which  he 
declares,  that  he  had  found  no  caufc  from  his  beft  obfervation,  to  repent  of  any  thing 
faid  by  him  in  this  tract  de  Variolis ;  though  he  greatly  regretted,  that  he  had  not 
faid,  that  confidering  the  practices  that  obtained  both  amongft  learned  and  ignorant 
phyficians,  it  had  been  happy  for  mankind,  that  either  the  art  of  phyfic  had  never 
been  cxercifed,  or  the  notion  of  malignity  never  been  Humbled  upon.  "  As  it  is  pal- 
"  pable,  fays  be,  to  all  the  world,  how  fatal  that  diieafe  proves  to  many  of  all  ages, 
"  lb  it  is  moft  clear  to  me  from  all  the  obfervations  that  I  can  pofilbly  make,  that 
"  if  no  mifchief  be  done,  either  by  the  phyfician  or  nurfe,  it  is  the  moft  flight  and 
"  fafc  of  all  other  difeafes.  If  it  (hall  be  your  hap  to  be  feized  of  that  diicalc  (as 
"  probably  you  never  may)  I  fliould  recommend  to  you,  upon  the  word  of  a  friend, 
"  the  practice  mentioned  in  the  155th  page  of  my  book."  He  then  takes  notice  of 
fome  accidents,  which  are  incident  to  that  difeafe,  which  he  was  never  mafter  of  till 
the  fummer  before  •,  and  of  his  own  fuccefs  in  general.  "  I  have  the  happinefs, 
"  adds  he,  of  curing  my  patients  ■,  at  leaft  of  having  it  laid  concerning  me,  that  few 
"  mifcarry  under  me  ;  but  cannot  brag  of  my  correfpondency  with  fome  others  of  my 
"  faculty,  who,  notwithftanding  my  profoundnefs  in  palmiftry  and  chemiftry,  im- 
M  peach  me  of  great  infufficiency,  as  1  ftiall  likewife  do  my  taylor,  when  he  makes 
"  my  doublet  like  a  hop-fack,  and  not  before,  let  him  adhere  to  what  hypothefis  he 
M  will.  Though  yet  in  taking  fire  at  my  attempts  to  reduce  practice  to  a  greater 
**  eafinefs  and  plainnefs,  and  in  the  mean  time  letting  the  mountebank  at  Cbaring- 
"  Crojs  pafs  unrailed  at,  they  contradict  themfelves,  and  would  make  the  world  be- 
. M  lieve  1  may  prove  more  confiderable  than  they  would  have  me.  But  to  let  thefe 
"  men  alone  to  their  books,  I  have  again  taken  breath,  and  am  purfuing  my  defign 
"  of  fpecifics,  which,  if  but  a  dclufion,  fo  clofely  haunts  me,  that  I  could  not  but 
"  indulge  the  fpending  of  a  little  money  and  time  at  it  once  more.  I  have  made 
"  a  great  progrefs  in  the  thing,  and  have  reafon  to  hope  not  to  be  difappointed." 
But  it  does  not  appear,  that  this  Defign  of  Specifies  was  ever  executed  by  Dr.  Sydett- 
ham  i  at  leaft,  it  was  never  communicated  to  the  world. 

The  Royal  Society  had  from  its  firft  inftitution  alarmed  the  zeal  of  the  admirers  of 
the  old  philofophy,  who  affected  to  reprcfent  the  views  of  many  of  its  Members  to 
be  the  deftruction,  not  only  of  true  learning,  but  even  of  religion  itfelf.  This  gave 
occafion  to  Dr  Sprat's  Hiftory  of  the  Royal  Society,  printed  in  1667,  to  a  dif- 
courfe  publilhed  at  London  in  1668,  in  8vo,  by  Mr.  Jofepb  Glanvill,  rector  of  the 
church  of  Bath,  and  afterwards  chaplain  to  King  Charles  it.  and  prebendary  of  IPor- 
cijler,  under  the  title  of  Plus  Ultra :  or,  the  Progrefs  and  Advancement  of  Knowledge 
finct  the  days  of  Ariftode,  in  an  account  of  fome  of  the  moft  remarkable  late  Improvements 
of  practical  ufeful  Learning,  to  encourage  pbilofopbical  Endeavours.  Occafioned  by  a  Con- 
ference with  one  of  the  notional  way.  This  conference  was  with  Mr.  Robert  Crojfet 
vicar  of  Great  Chew  in  Somerfetfbire,  who  maintained,  that"  Ariftotle  had  more  ad- 
"  vantages  for  knowledge  than  the  Royal  Society,  or  all  the  prefent  age  had,  or  could 
"  have,  becaufe  he  did  totam  peragrare  Afiam ."  Mr.  Glanvill  in  his  1 2th  chapter, 
which  treats  of  the  Royal  Society,  fliews  the  rcafons  of  their  inftitution,  and  their  de- 

*  Vol.  VI.  p.  6+',  649.  1  GlmroiWt  Phi  Ultra,  Ch.  L 
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figns  •,  and  returns  an  anfwcr  to  the  queftion,  What  have  tbey  done  ?  In  the  next 
chapter  he  gives  an  account  of  what  batb  been  done  by  tbe  illujlrious  Mr.  Boyle,  for  the 
promotion  of  ufeful  knowledge ;  and  obferves  °,  that  he  alone  had  even  then  done  enough 
to  oblige  all  mankind,  and  to  ereti  an  eternal  monument  to  bis  memory  ;  fo  tbat  bad  this 
great  pcrfon  lived  in  tbofe  days,  when  men  godded  tbeir  bene/ offers,  be  could  not  have 
mijfeicne  of  tbe  firjl  places  among  tbeir  deified  mortals  \  and  tint  in  his  writings  are  to 
be  round  tbe  greatejl  firength  and  tbe  gentilejl  fimtlnefs,  tbe  mojl  generous  knowledge  and 
tbe  fx  ee  t  eft  modefty,  tbe  nobleft  dif cover ies  and  tbe  ftneereft  relations,  tbe  great  eft  f elf -denial 
and  tbe  greatejl  love  of  men,  tbe  profcundeft  inftgbt  into  pbilofopby  and  nature^  and  tbemoft 
devout,  cffillionate  fenfe  of  God  and  of  religion.  However  this  piece  did  not  rcftrain 
Mr.  Henry  Stubbe  the  phyfician  from  pubhckly  attacking  the  Royal  Society  with  pro- 
digious warmth  and  feverity,  upon  leveral  chimerical  pretences  and  particularly, 
that  the  Members  of  it  intended  to  bring  contempt  upon  ancient  and  folid  learning, 
efpecially  the  Ariftotelian  philofophy to  undermine  the  univerfitics  ;  to  deft roy  the 
eltablilhcd  religion,  and  to  introduce  Popery  in  its  ftcad.  Thcfe  charges  he  main- 
tains in  various  tratfts  of  his,  viz.  Legends  no  Hiftcries :  or,  a  Specimen  of  fame  Animad- 
verJions  upon  tbe  Hiftory  of  the  Royal  Society,  London  1670,  in  4to.  7 he  Plus  Ultra 
reduced  to  a  Non  Plus :  cr  a  Specimen  of  feme  Animadverfions  upon  tbe  Plus  Ultra  of  Mr. 
Jofeph  Ghnvill,  London  1670,  in  4  to.  Cenfure  of  certain  pajfages  contained  in  The 
Hiilory  of  the  Royal  Society,  &c.  Oxford  1070,  in  410.  Campa'.ella  revived;  or  an 
Inquiry  into  The  Hiftory  of  the  Royal  Society,  &c.  London  it,o,  in  4to.  and  Reply 
unto  tbe  Letter  written  to  Mr.  Henry  Stubbe,  in  a  defence  of  The  Hiftory  of  the  Royal 
Society,  (sc.  Oxford  167 1,  in  4 to.  But  amidft  thcfe  outrages  againft  that  Society,  he 
kept  up  a  correlpender.ee  with  Mr.  Boyle,  who  fhewed  a  Angular  goodnefs  of  temper, 
and  an  uncommon  zeal  for  the  public  fervice,  in  bearing  with  fo  much  pride,  pafiion, 
and  indecent  treatment  from  a  perlon,  whom  he  had  highly  obliged,  becaufe  he 
thought  him,  with  all  his  faults,  capable  of  being  ufeful  to  the  world.  The  follow- 
ing letters  will  give  a.  clear  idea  of  fo  remarkable  a  man. 

44  Honoured  Sir, 

"  T  A  M  much  obliged  unto  you  for  the  trouble  you  gave  yourfelf  by  imparting 
44  X  thcscontents  of  my  letter  to  the  Members  of  the  Royal  Society.  I  wonder 
44  they  ftiould  imagine  this  attempt  of  mine  to  be  an  addon  I  was  not  provoked  unto, 
44  whereas  Mr.  Cla/tVtWs  book  1  was  enough  to  jultity  any  feverity  of  proceedings, 
"  it  being  written  by  a  cabal,  and  not  by  him  alone.  And  ic  is  much  more  ftrange 
44  to  me,  that  tlicy  ihould  think,  that  a  man  needed  particular  exafperations  to  write. 
44  againft  that  pernicious  Hiftory  \  There  is  no  man  dcfires  to  live  more  in  quiet 
44  than  I  do ;  and  to  purfuc  my  practice  without  intermeddling  with  the  affairs  of  the 
44  nation.  But  if  that  Hiftory  take  place,  the  whole  education  of  this  land  and  all 
44  religion  is  lubverted ;  and  I  profcls  I  am  not  inclined  fdently  to  expedt,  till  fire, 
44  faggots,  and  csile  be  the  common  confequences  of  being  a  protcftant.  I  know 
44  this  prer.t  change  was  no  part  of  the  intentions  of  the  King,  and  fuch  honourable 
44  and  pious  perlbns,  as  f.rft  afibciatcd ;  but  that  the  hiftorim  exactly  complies  with 
44  Campamlla,  is  evident  j  and  it  is  in  vain  for  you  not  to  meddle  with  religion  amongft 
44  yourlelves,  if  you  thus  overthrow  it  in  your  writings.  Upon  this  account  1  fevered 
44  the  calc  of  your  comical  wits  from  that  of  thcodu'rillultricus  perfjnagis  ;  nor  :s 
"  there  any  thing  in  my  book,  that  reflects  on  the  King  or  any  peribn  of  learning  or 
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quality.  I  gave  the  licenfer  leave  to  blot  out  every  tiling,  that  he  thought  might 
"  KIVC  Juft  ofiSlce  v  and  that  he  did  too  much,  even  to  the  diiiuruing  of  the  fenle, 
**  praftifing  the  freedom  I  gave  him  fo  far,  that  I  am  forced  to  add  a  Review,  thereby 
**  to  illuftrate  fome  pafTages,  which  he  had,  I  know  not  how,  nor  upon  what  rcafon, 
"  curtailed.  It  is  certain  and  manifeft,  that  the  Hijlery  mult  be  written  anew  •,  and 
"  I  wonder,  that  any  fhould  fcruple  mv  amendments  of  it,  whereof  all  that  comes 
"  out  now  is  but  a  fpecimeft  ;  for  I  have  much  more  behind. 

"  As  for  Mr.  Glanvill,  it  is  much,  that  the  Society  Ihoul  J  now  appoint  him  thsir 
"  fecretary  (I  have  not  yet  feen  the  new  model  of  correlpondence}  leeing  that  he  is 
**  a  man,  whom  the  univerfitics  hate  and  lcorn,  and  that  hath  fo  notorioully  difobliged 
"  the  phyficians,  and  whofc  credit  is  now  irrecoverably  loll ;  for  if  my  papers  evet 
"  come  out,  it  will  be  in  vain  for  any  man  to  go  about  to  excufe  him  from  the 
**  moft  grols  ignorance,  that  ever  any  writer  committed  •,  and  this  action  looks  as  if 
"  the  Society  would  own  him  as  a  man  of  worth.  Befides  his  Plus  Ultra,  his  Letter 
"  againit  Arijiotle  is  all  miftakes ;  and  it  is  evident  he  never  read  Laertius.  My 
"  reply  to  that  Letter  will  be  pruned  at  Oxford,  I  hope  before  the  end  of  the  next 
"  term  ;  but  the  publishing  of  that  depends  upon  this  \  nor  that  they  fcruple  at  it, 
"  being  earned  for  it,  but  that  I  would  keep  the  bufinefs  alive  by  printing  one  book 
*'  after  another. 

**  At  the  felTion  of  parliament  you  will  fee  a  Cenfure  upon  certain  pafiages  in  the 
"  Hiftory,  with  a  defence  of  the  Cenfure  approved  by  as  eminent  divines  as  this  na- 
"  tion  yields  •,  which  will  convince  you,  how  juftly  1  fay,  that  the  Hijlery  lubverts 
"  the  proteftant  religion  and  church  of  England.  I  never  did  any  thing  more  un- 
"  willingly  than  to  enter  upon  divinity,  though  now  the  thirty-nine  articles,  and  ho- 
"  milies,  and  the  proteftant  religion,  be  the  fubject  I  defend  again  (I  Popery  and 
M  Socinianifm.  I  underltood  of  the  King's  difplcafure  at  me,  and  that  he  faid  fome 
"  fevcre  things  ;  but  I  was  not  troubled  at  it  much,  being  content  rather  to  fervc 
"  him,  than  to  flatter  him.  I  did  expect  to  have  been  imprifoned,  when  I  firft 
41  undertook  it,  and  therefore  contrived,  how  I  might  be  freed  again,  never  pur- 
"  pofing  to  decline  the  other  trouble.  But  when  I  bring  the  cafe  before  the  Com- 
"  mons,  I  am  fure  I  lhall  here  be  powerfully  abetted,  and  the  Society  will  have  the 
"  worfe,  and  whatever  they  do  before,  will  add  to  my  p'ca  then.  You  will  fee  bc- 
"  fore  Twelfth-day,  that  no  inconfidcrable  perlbns  will  fpeak  favourably  of  my 
"  intentions,  and  avow  the  bravery  anil  neccfiity  of  the  performance.  But  I  dcter- 
"  mined  not  to  engage  them  to  difcourfe  their  minds  before  the  book  came  out. 

"  Besides  that  book  of  f-'ander  Mye,  there  is  Fonfcca  de  fanitate  tuenda,  which  I 
™  fent  to  let  you  fee,  what  maftic  wood  will  do  in  the  gout.  I  afTure  you,  it  is  a  wood 
"  I  have  tried  in  bodies  apt  te  catarrhs,  and  it  doth  not  only  work  powerfully  in 
"  drying  them,  but  purges  twice  or  thrice  in  a  day,  as  I  found  particularly  in  Mr. 
"  Garnet  (that  married  the  lady  Be f  veil)  lately,  to  his  great  recovery  out  of  a  ma- 
41  lignant  fever,  which  ended  with  a  perfedt  falivaiion  of  three  weeks,  and  after  that 
"  endangered  him  of  a  confumption.  But  he  was  perfectly  well  and  fat  again  in  a 
"  few  weeks.  It  is  not  ill  tailed,  nor  hot,  but  after  it  is  lwallowed  a  while,  it  creates 
"  in  the  throat  fuch  a  fenfe,  as  remains  after  drinking  pcpper-pofTct. 
-  "  lr  there  be  any  thing,  wherein  I  may  ferve  you,  or  any  other  books  you  need, 
."  you  may  command  them.  Had  not  the  Society  thus  gone  about  to  injure  the  phy- 
"  ficians,  I  had  gone  on  with  my  collection  of  Englilh  receipts,  illullrating  every 
."  experiment  out  of  the  experiments  of  the  greateft  phyficians.  But  in  this  cmpi- 
"  rical  ignorant  age  fuch  works  arc  not  to  be  publiflied. 

m  2  "I  sup- 


Digitized  by  Google 


xcil  The  LIFE  of  the  honourable  Robert  Boyle. 

"  I  suppose  you  may  have  fcen  two  pieces  of  Tacbenius :  there  are  in  them  many 
M  experiments  that  are  pretty,  difcovering  the  difcrepancy  of  falts  (a  thing  I  have 
"  made  fome  inquiries  into)  and  that  gold  is  acid  j  which  agrees  with  a  way  I  learned 
**  to  make  cheefe  and  whey  with  gold  colour,  which  was  tried  in  a  confumption  by  a 
"  lady  of  my  acquaintance. 

"  I  have  no  more  to  add,  but  that  I  am  glad  the  houfe  difmified  that  foolifli 
"  impeachment  of  my  lord  Orrery.    I  am, 

"SIR, 

*  ,66»-  «  your  obliged  humble  fervant, 

-  Henry  Stubbe." 


4t  I  had  forgot  to  fuggeft  one  thing  to  the  confideration  of  your  Society,  that 
u  perhaps  it  may  be  manifefted  at  the  parliament,  that  the  hiftonan  by  his  book  is 
*'  chargeable  with  high-treafon  ;  and  that  there  want  not  fuch  as  think,  if  your  So- 
**  ciety  own  it,  they  incur  a  prasmunire ;  fo  that  whatever  they  may  imagine  to  draw 
"  upon  me  (though  I  may  fufter  a  while)  will  fall  worfe  on  them,  when  the  world 
■  takes  notice  of  the  ground  of  their  aftings  againft  me,  and  that  they  do  all  this,^ 
**  whom  I  had  reprefented  in  my  preface  as  unconcerned  in  the  conteft." 

Mr.  Stuhbe  wrote  likewife  another  letter  to  him  from  Warwick  on  the  18th  of  May,, 
1670,  which  was  as  follows  : 

* 

"SIR, 

"  ¥  NEVER  doubted,  but  that  Mr.  Beyle  would  never  fwerve  from  the  rules  of. 
**  1  honour  and  ftrift  virtue,  whatever  the  other  virtuoli  might  do.  You  are  ftill 
"  conftant  to  yourfclf  and  worth  \  but  fo  are  not  they.  That  you  might  hear  fevcral. 
"  perfons  of  quality  incenfe  the  king  againft  me,  and  that  his  majefty  let  fall  fome 
**  paffages  that  were  fevere,  it  is  not  ftrange  to  me :  I  had  an  account  thereof  im- 
«*  mediately  from  many  hands.  I  know  the  opportunities  my  enemies  have,  and 
**  under  how  falfe  reprcfentations  princes  difcern  things,  who  fee  but  only  with  others . 
**  eyes,  and  glaffes  obtruded  by  the  virtuofi.  I  am  farisfied  in  the  juftnefs  of  my 
"  attempt,  and  the  integrity  of  my  defigns  and  fentiments.  Had  intereft  moved 
**  me,  and  either  deftre  of  glory,  or  any  other  vulgar  inducement  moved  me,  to. 
**  have  flattered  the  Royal  Society,  to  have  admired  the  prefent  condition  of  our  na- 
**  tion,  to  have  betrayed  religion,  had  been  my  fpeedy  courfe  to  efFeft  all  my  de- 
**  figns.  But  I  needed  not  any  new  courles  to  be  known  to  the  world,  or  in  this 
**  country  to  advance  my  practice  j  and  the  firft  thoughts  I  aflumed  after  the  deflgn 
**  of  oppofing  the  Royal  Society,  were  to  defert  the  land,  to  encounter  all  manner  of 
**  cenfures  and  imprifonment,  perhaps  death ;  and  amidft  thefc  perplexities  I  did 
*«  rcfolve  to  proceed,  if  that  they  would  be  fo  indiicrete,  as  not  to  difclaim-thofe  two , 
"  books.  Nor  have  I  yet  received  any  intelligence,  that  propofcth  to  me  any  new. 
"  and  unforelecn  danger,  and  which  a  man,  who  is  weary  to  have  out-lived  the  pro- 
«♦  fperity,  honour,  learning  of  the  nation,  and  who  hath  no  other  profpecT:  than  the 
44  apparent  ruin  of  his  country,  would  not  willingly  fink  under.  Yet  I  find  amidft 
**  th&fe  contrafts,  that  mod  fober  perfons  commend  my  defign.  and  that. my  perfor- 
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■  mances  were  necefiary,  and  not  mean  •,  and  I  dare  fay,  that  except  the  mifcon- 
"  ftrudtions,  which  my  prince  puts  on  my  doings,  my  abettors  are  more  numerous, 
44  judicious,  and  noble  than  my  enemies.    But  the  conduct  of  my  fate  I  leave  to  that 
"  power,  which  irrefiftibly  put  me  upon  thefe  actings,  and  permitted  me  no  reft  but 
44  in  purfuing  them.    Whatever  befalls  me,  the  world  will  fay  it  was  malice  in  the 
44  virtuofi,  now  that  the  quarrel  is  fo  boldly  begun  by  me.    If  you  confider  the  writ- 
"  ing  of  Glanvill,  you  cannot  fay,  that  1  proceed  in  too  exafperating  a  way  ;  I  did 
44  but  write  by  his  copy  ;  nor  had  I  equalled  him  but  by  out-doing  him.    Befides  it 
"  is  refponfum,  non  diclumy  quia  Lrfit  prior.    And  though  your  hiltorian  be  the  more 
U  civil  in  words,  yet  is  his  fenfe  parallel  to  that  of  Glanvill,  as  I  have  Ihewed  in  my 
44  dedication  to  both  univerfities  in  my  Anmadverficns  on  the  Hiftory.    And  what 
44  reafon  the  Royal  Society  had  to  deal  fo  with  the  phyficians,  if  it  be  true,  that  they 
"  hadfuch  an  efteemfor  them,  and  tharfo  many  eminent  perfons  joined  with  them,. 
44  I  know  not,  except  I  accommodate  all  to  a  fubferviency  unto  Campanella   and  then. 
«*  it  is  eafy  to  divine.    That  the  bifhop  of  Cb. »  had  made  colle&ions  in  order  to  the 
**  writing  of  my  life,  is  a  thing  I  am  aflured  of  from  one,  who  gave  me  an  account 
44  of  the  tendency  of  the  papers,  and  of  fome  particulars  of  them  ;  as  alfo  of  a  letter  of 
44  GlanvilTs,  which  was  a  piece  of  raillery,  and  pafled  through  fome  hands,  contain- 
**  ing  nothing  of  truth,  but  like  to  him.    They  that  put  the  ftrefs  of  their  defence 
44  on  fuch  foundations,  are  welcome  adverfaries ;  yet  fhall  I  fay  no  more  to  them, 
"  than  what  I  wrote  a  year  ago,  when  I  was  firft  threatened  with  thefe  aftions,  and 
;'  which  is  like  to  be  public  in  my  preface  to  the  Animadverfions  on  the  Hiftory.  The 
"*  difmgenuity  with  which  I  have  been  treated,  admits  of  no  apology;  nor  can  my 
M  lord  Brounktr  ever  acquit  himfelf  unto  the  world,  for  having  bragged  and  told 
u  the  earl  of  Aylesjburyy  that  he  would  licenfe  it,  if  I  would  fend  it  unto  him,  and 
44  yet  declined  it.    It  is  very  falle  printed,  nor  is  the  catalogue  perfedt  as  to  thole 
"  material.    I  did  appoint  fome  to  be  corrected  with  a  pen  ;  but  orders  at  a  diftance 
"  are  ill  obferved  ;  and  I  durft  not  come  up  to  fee  it  done,  for  fear  of.  fome  meclla- 
M  nical  philofophers  and  their  ftratagems. 

44  1  do  not  yet  undcrftand  by  any  hands  but  yours,  that  there  U  fo  great  a  corre- 
"  fpondence  betwixt  the  College  of  Phyficians  and  Royal  Society.    That  fundry  of 
"  thofe  few,  that  were  entered  in  it,  have  deferted  and  detefted  it,  I  am  fure  \  and 
"  fo  Dr.  Scarborough  and  others  inform  me.    Nor  do  I  hear  of  four  intelligent  and 
"  eminent  phyficians,  that  heartily  adhere  to  the  Society,  and  it  is  evident,  that  they 
44  betray  their  faculty,  who  do  it.    But  this  point  I  have  largely  handled  in  my  fourth 
44  part,  where  Dr.  Merrtt  is  replied  unto  ;  which  piece  I  do  intend  not  to  fufler  to 
"  be  publifhed  till  Michaelmas.    As  to  thofe  pafTages,  wherein  you  feem  concerned 
M  in  this  piece,  I  did  not  think  fitting  to  give  you  a  particular  account,  becaufe  you 
M  were  not  directly  concerned  ;  for  in  the  aerial  column,  and  that  each  little  altcra- 
44  tion  of  the  air  may  be  difcovcred  by  the  barometer,  I  only  oppofe  GlauviU,  who. 
44  fays  it- is  concludtd  to  be  fa;  not  you,  who  make  no  fuch  pofitive  conclufion.  As 
u  to  the  mixtures  of  liquors  with  blood,  and  their  operating  differently  on  the  blood* 
■  in  a  potiinger,  and  when  injefled  into  the  veins,  or  aflumcd  by  the  mouth,  1  did! 
"  give  you  notice  long  ago  thereof,  and  that  I  did  not  think  your  argument  for  Sp. 
**  C.  C  to  be  conclufive.    But  there  is,  I  find,  a  miltake  in  what  is  printed,  where. 
44  it  is  printed,  as  if  I  held  the  opinion,  that  fuch  mixtures,  when  injected,  andwhcn< 
•*  made  in  a  pottinger,  were  die  fame ;  whereas  I  deny  it  totally,  and  my  page  129 
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44  contradicts  itfelf  and  the  flibflqucut  difcourfe,  if  it  be  taken  fo,  as  I  hear  yon 
41  did.  I  think  I  gave  you  an  account  of  fome  Errata  in  tr.y  lait.  I  did  not  think 
«  I  needed  to  mention,  that  in  the  ylnintad-verfuns  on  the  Hijltry  I  have  laughed  at 
"  him,  that  told  you  for  an  arcanum  the  ufc  of  ivy-berries and  I  have  called  into 
"  fufpicion  the  redintegration  of  nitre,  it  being  manifeft,  I  think,  that  you  did  not 
11  ufc  the  beft  nitre  in  your  calcination.  Indeed  I  think  I  have  there  given  a  great 
««  inlight  into  the  nature  of  falt-petre yet  could  have  added  more,  had  I  defigned 
«  an  hiftory,  ar.d  not  mere  Anhnadx  erfions.  Ecfidcs  when  that  was  written,  I  did  not 
**  intend,  unit  Is  forced  unto  it,  to  extend  my  papers  beyond  ten  or  twelve  Iheeis. 
"  But  if  any  great  difference  appear  betwixt  jou  and  me,  it  will  be  about  the  fecond 
**  part  of  your  Ufefulnefs  in  Experiments  for  PhrfU ;  in  which  book  I  think  we  phy- 
"  ficians  do  fuffcr  much ;  and  that  book  hath  been  thcoccafion  of  all  the  infolencics 
44  we  have  received  from  Doiede  to  Clanvill  and  Tbowpfcn  j  wherein  yet  your  candour 
44  would  unconcern  you,  but  that  others  make  too  much  ufe  of  it  to  our  prejudice ; 
44  and  our  defence  is  very  facile,  as  I  have  briefly  (hewed  againft  Dr.  Merret.  It 
44  was  a  great  unhappinefs,  that  feveral  pcrfons  of  honour  like  yourlelf  fliould  ever 
«*  mix  with  fuch  mngnificant  talkers,  as  the  gentrality  are;  for  you  could  get  no 
44  credit  by  them,  and  their  arrogance  and  folly  would  unavoidably  run  you  all  into 
"  quarrels,  if  not  contempt.  And  it  is  apparent,  that  the  Royal  Society  hath  not 
"  managed  things  with  that  difcretion,  which  was  ncceflary  •,  and  being  informed  of 
"  their  errors,  would  rather  be  obflinate  than  amend  them. 

**  As  to  my  transferring  the  glory  of  fome  inventions  from  my  countrymen  to 
"  others,  I  am  fure  I  have  injured  no  nun  thereby ;  for  to  deprive  any  man  of  undue 
44  praifes  is  no  injury  •,  for  if  I  had  laid,  that  Piiquet  did  fuppofe  the  air  to  be  like 
"  flocks  of  wool,  I  had  faid  true  ;  yet  1  did  not,  but  I  lhall  do  it  e'er  long,  but  my 
**  refpe&s  to  you  hindered  me.  And  I  do  fufpeft,  that  the  biftiop  of  London's  chap- 
44  lains,  and  fome  of  the  Society,  in  the  difpunging  did  join  againft  me,  or  clfe  fome 
44  others  had  been  charged  for  plagiaries,  or  men  of  no  reading,  who  have  efcaped  I 
44  know  not  how.  But  I  do  think  no  man  was  ever  ufed  as  I  have  been  ;  and  it  is  the 
44  common  concern  of  mankind,  that  fuch  courfes  be  not  continued. 

*«  I  have  no  more  to  add,  but  that  I  (hall  willingly  allow  many  of  the  Society  the 
44  facility  of  improving  paft  inventions-,  but  I  will  not  fay,  contrary  to  my  knowledge, 
44  that  they  did  invent  them,  except  they  will  on  the  Other  fide  grant  unto  me,  that 
44  they  are  men  of  no  reading,  and  undcrftand  no  more  what  hath  been  printed  in 
44  Europe,  than  what  was  invented  in  China  before  our  commerce  with  the  Eaji- 
44  Indies. 

44  This  is  all,  befides  thofe  refpetfts,  which  I  lhall  ever  pay  unto  you  \ipon  many 
44  fcores,  and  which  are  fuch,  that  except  where  the  common  utility  of  England 
44  forceth  me  to  the  contrary,  I  lhall  ever  be 

* «  Tour  moft  humble  fervant, 

«'  Hen.  Stubbe." 
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I  find  likewife  a  third  letter  of  his  dated  the  4th  of  June  following: 
«  S  I  R, 

tx  f  RECEIVED  yours,  as  alfo  the  two  books,  and  I  cannot  but  begin  my  anfwer 
**  £  with  cxprtfling  my  lbrrow  to  find,  that  you  11  ill  adhere  to  the  R.  S.  Except 
"  yourfclf,  1  do  not  hear  of  anyfober  perfon,  but  approves  of  my  defign  againft  the 
M  Society,  and  they  that  difluaded  me  from  it,  thought  the  attempt  neceflary,  rjot 
"  dangerous.    1  beieech  you,  Sir,  confidcr  the  mifcluefs  it  hath  occafioncd  in  this 
**  once  rlouriftiing  kingdom ;  and  if  you  have  any  fenfe,  not  only  of  the  glory  and 
"  religion,  but  even  the  being  of  your  native  country,  abandon  that  conftitution. 
"  It  is  too  much,  that  you  contributed  to  its  advancement  and  repute ;  the  only 
**  reparation  you  can  make  for  that  fatal  error,  is  to  defert  it  betimes.    Do  not  you  • 
*'  apprehend,  that  all  the  inconveniencics  that  have  befallen  the  land,  all  the  dc- 
"  bauchery  of  the  gentry  (which  arifeth  from  that  pious  and  prudent  breeding, 
"  which  was  and  ought  to  have  been  continuedj  will  be  charged  on  your  account  i 
**  Do  you  not  hear,  how  much  the  fcrious  and  fober  men  do  blame  you  ?  You  are 
**  much  a  ftrangcr  to  the  difcourfe  and  fentiments  of  men,  if  you  know  not,  thac 
*'  your  name  is  frequently  qucftioncd,  and  that  the  integrity  of  Mr.  Beyle  is  dif- 
"  putcd,  as  if  you  in  the  council  of  trade,  and  by  fome  other  engagements,  had 
**  lhewed  yourfelf  lefs  a  patriot  and  public  fpirited  than  was  imagined.    It  will  be 
"  impofiible  for  you  to  prefirrve  your  efteem,  but  by  a  feaibnable  relinquilhing  of 
M  thefe  impertinents.    I  tender  you  this  tcftimony  of  my  fincere  refpefts,  that  I  am 
"  thus  free  with  you  j  and  whilft  others  flatter  you,  there  is  an  old  i'ervant  of  your3 
"  informs  you  of  the  truth.    What  I  believe  you  could  never  have  apprehended,  is 
M  come  to  pafs  ;  the  body  of  the  nation,  and  all  learned  men  abet  me :  the  two  uni. 
M  verfities  ( efpecially  that  of  Cambridge,  which  was  mod  inclined  to  novelty)  avow 
"  my  quarrel ;  and  they  that  favoured  experimental  philofophy,  judge  thofe  virtuofi 
"  unfit  to  profecute  it.    The  bilhop  of  Cbkkejler  reads  againft  them,  and  intends  to 
"  hold  his  le&ure  a  year  or  two,  and  that  for  this  rcalbn,  to  overthrow  the  efteem  of 
"  them.    The  concurrence  to  hear  him  is  fuch,  as  the  univerfity  never  law  before. 
M  The  cleft  of  Bab  is  as  much  as  any  for  me,  and  againft  Glanvill.    In  fum,  all  • 
M  men  apprehend  it  now  their  common  intereft  to  oppofe  the  R.  S.    I  know  not  what 
M  any  phyficians  may,  as  the  mode  is,  tell  you  to  your  face ;  but  except  it  be  fuch 
M  as  Dr.  tydenbam,  and  young  Ccx.\  1  believe  not  one  lives,  that  doth  not  condemn 
u  your  experimental  philofophy  ;  ar.d  either  the  college,  or  Sir  Alexander  Frafer,  and 
"  the  principal  of  them  interd  me  a  letter  of  thanks  for  what  I  have  done,  with  the 
M  liberty  to  print  it ;  and  perhaps  others  will  follow  the  precedent ;  and  how  con- 
"  fiftent  thelc  things  are  with  the  repute  of  the  Society  you  adhere  unto,  judge 
"  you.  .  .  .  The  bifhop  of  London  hath  licenfed  that  againft  Sprat  once  more,  and- 
"  approved  the  preface  and  dedication  to  both  univerfuies,  wherein  the  paflages  are 
**  more  fevere  than  any  yet  publifticd  .  .  .  being  rcfolvcd  to  keep  the  controverfy 
"  hot,  till  the  R.  S.  fubmit  to  the  terms  I  propofc,  and  then  they  had  as  good  diflblve. 
"  1  acquaint  you  with  thefe  things,  that  you  may  confult  your  own  cafe,  and  let 
11  thcic  comcdiants  ftand  or  fall  alone-,  and  then  whatever  reply  I  fhall  at  therequeft 
"  of  the  phyficians  at  London  make  to  you,  fhall  be  as  amicable  as  it  is  poffible.  And 
u  if  it  pleafc  God  to  continue  us  a  nation,  perhaps  you  Ih all  fee  a  nobler  project  for 
44  the  advancement  of  ui'ctul  knowledge  in  reference  to  phyfic,  than  ever  your  So- 
"  cicty  was  capable  of,  and  which  Hull  add  glory  to  our  faculty.    It  was  indeed  the 
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7he  LIFE  of  the  honourable  Robert  Bovle. 


*'  popifh  intereft  to  deprefs  the  phyficians,  that  fo  tiiere  might  be  nothing  of*  learn- 
14  ing  in  the  nation  to  opprefs  them.  Civil  law  is  gone,  the  number  of  learned  di- 
«  vjnes  is  fmall,  and  your  R.  S.  hath  deftroyed  the  fucceffion.  But  there  remains 
"  enough  to  retort  the  fliamc  upon  the  authors,  and  cover  you  all  with  ignominy.  I 
"  have  no  more  to  add,  but  that  1  (hall  never  quit  that  refpedl,  which  becomes 

«'  Your  mod  humble  fervant, 

Ragle/,  June  4,  1670. 

"  Hen.  Stubbi." 


Such  was  the  impetuous  genius  of  this  learned  man,  of  whom,  as  I  fhall  have  no 
other  occafion  to  mention  him  again,  I  (hall  add  here  this  Ihort  account,  that  he  was 
lbn  of  a  minifter,  and  born  at  Parttuy  near  Spilflye  in  Lincohtfhire  on  die  28th  of  Fe- 
bruary 1 63 1,  and  at  ten  years  of  age  lent  to  Weflminfter  fchool  under  the  care  of  Dr. 
JRicbard  Bufby,  where  by  the  intereft  of  Sir  Henry  Vane,  jun.  he  became  one  of  the 
king's  fcholars,  and  in  1649  was  elected  itudentof  Cbrift  Church  in  Oxford'1.  In  July 
1653  he  took  the  degree  of  Bachelor  of  Am  ',  and  then  went  to  Scotland,  where  he 
ferved  in  the  army  till  1655  ;  and  in  December  1656  took  the  degree  of  Mailer  of 
Arts.  In  the  beginning  of  the  year  following  he  was  appointed  fecond  library-keeper 
of  the  Bodleian  library  under  Dr.  Tho.  Barlow,  which  poll  he  held  till  the  year  1659, 
when  he  was  removed  from  it,  as  well  as  from  his  place  of  (Indent  of  drift  Church, 
having  the  fame  year  publifhcd  a  Vindication  of  his  patron  Sir  Henry  Vane,  An  Effay 
en  the  good  oldCau/e,  and  a  piece  entitled,  Light  pining  out  of  Darknefs,  with  an  Apo- 
logy for  the  Quakers,  in  which  he  reflected  upon  the  clergy  and  the  univerfities.  He 
retired  then  to  Stratford  upon  Avon,  in  order  to  pra&ife  phyfic  there,  and  after  the  re- 
lloration  joined  himfelf  to  the  church  of  England,  not  only,  fays  he  in  the  dedication 
to  bilhop  Merley  of  his  tranflation  of  Cafa's  Arts  of  Grandeur  and  Submiffion,  upon 
account  of  its  being  publickly  impofed  ( which  in  flings  indifferent  is  no  fmall  confederation, 
as  I  learned  from  the  Scottifb  TranfaSians  at  Perth)  but  becaufe  it  is  the  leaft  defining,  and 
cenfequently  the  moft  comprebenjive  and  fitting  to  be  national.  In  1661  he  went  to  Jamaica, 
being  honoured  with  the  title  of  his  majelly's  phyfician  for  that  ifland ;  but  that  cli- 
mate not  agreeing  with  his  conftitution,  he  returned  to  England,  and  at  lad  fettled  in 
Warwick,  where  he  gained  very  confiderable  practice,  as  hkewife  at  the  Bath,  which 
he  frequented  in  the  fummcr  fcafon  ;  but  was  unfortunately  drowned  in  a  river  about 
two  miles  from  that  city  in  a  journey  to  Briflol  on  the  12th  of  July  1676,  and  was  in- 
terred in  the  great  church  at  Batb,  his  old  antagonill  Mr.  GlanviU  preaching  his  fune- 
ral fermon. 

But  to  return  to  the  year  1669,  in  which  Mr.  Boyle  gave  the  world  his  Continuation 
of  new  Expriments  pbyftco-mecbanical  touching  tbe  Spring  and  Weight  of  the  Air  and 
their  Ejfetls.  Tbe  firft  Part.  Written  by  way  of  Letter  to  the  right  honourable  tbe  lord 
Clifford  end  Dungarvan.  Whereto  is  annexed  a  fbert  Difcourfe  of  tbe  Almofpbcres  of 
conftfient  Bodies  •,  fhrwing,  that  even  bard  and  folid  Bodies  ( and  fome  fuch,  as  one  would 
fcarce  fufpefl)  are  capable  of  emitting  Effluvia,  and  fo  of  having  Atmofpberes  :  Oxford, 
in  4W.  A  Dif(ourfe  of  abfolute  reft  in  Bodies ;  added  to  a  fecond  edition  of  his  Certain 
pbyfiological  Ejjays,  London,  in  4to.  An  Invention  to  eftimate  tbe  Weight  of  Water  in 
Water  with  ordinary  Balances  and  Weights printed  in  the  Fbilofopbical  Tranja£Iions, 


»  Wood,  Athcn.Oxon.Vol.il. 
3 


•  Col.  Fafli  Oxon.  Vol.  II. 

No. 


The  LIFE  of  the  honourable  Robert  Boyle. 

K°.  L  p.  1001.  a  tranflation  of  which  into  Latin  is  annexed  to  the  Latin  edition  of 
his  Hydrejlaiic  Paradoxes ;  and  a  dilucidation  of  the  experiment  in  an  Hydrqjlatie 
Letter  printed  among  his  tradts  in  1672,  in  S'vo.  He  wrote  alfo  the  fame  year  a 
Letter  to  Dr.  Peter  du  Moulin,  prefixed  to  the  4th  edition  of  a  book,  trandated  by 
the  doctor  from  French  into  Englilh,  and  printed  at  Oxford  1669,  in  12 mo,  under 
tlic  title  of,  The  Devil  of  Mafcon  :  or,  a  true  Relation  of  the  ebief  things,  which  an 
unclean  Spirit  did  and  faidat  Mafcon  in  Burgundy,  in  the  houfe  of  one-  Mr.  Francis  Per- 
reaud,  minijler  of  the  reformed  church  in  the  fame  town.  Publtfhed  in  French  lately  by 
bimfelf,  and  now  made  Englifb  by  one  that  hath  a  particular  knowledge  of  the  truth  of 
the  fiory.  It  was  afterwards  indeed  reported,  that  Mr.  Boyle  had  difowncd  the  hiftory 
of  that  d<emon,  as  a  clear  impofture ;  but  he  declares,  that  he  never  did  this,  in  % 
letter  to  Mr.  Jofepb  Glanvill,  dated  at  London  Feb.  10,  1677-K,  wherein  he  has  thei'e 
words :  tv  Whatever  I  may  have  thought  of  fome  incidental  paflages  in  the  printed 
**  book,  yet  as  to  the  main  (lory  itfelf,  the  convcrfation  I  had  with  the  author,  when 
"  the  thing  was  frclh  in  men's  memories,  and  the  notoriety  of  divers  of  the  circum- 
"  (lances,  furmountcd  my  indifpofition  to  believe  fuch  things  j  and  of  late  years  I  re- 
«*  member  nor,  that  I  have  had  occalion  to  dilcourfe  much  or  it,  much  Icfs  to  difown  it, 
"  cfpecially  after  a  learned  and  intelligent  traveller,  that  fome  years  ago  pa/Ted  by 
«•  that  town,  and  afterwards  vifitcd  me,  informed  me,  that  he  found  upon  the  place 
*'  itfelf  juft  motives  to  believe  the  truth  of  it."  Dr.  du  Moulin,  the  tranflator  of  the 
piece  laft  mentioned,  was  fon  of  Peter  du  Moulin,  the  celebrated  French  proteftant 
divine,  and  had  been  tutor  to  the  lord  vifcount  Dungarvan,  and  Mr.  Richard  Boyle 
his  brother,  nephews  to  Mr.  Boyle ;  and  after  the  reftoration  was  preferred  to  be  chap- 
lain to  the  king,  and  prebendary  of  Canterbury.  He  had  an  uncommon  genius  for 
Latin  poetry  ;  and  having  collected  his  performances  in  that  kind,  he  publilhed  them 
with  a  dedication  to  Mr.  Boyle  at  Cambridge  1670,  in  3vo,  under  die  tide  of  Petri 
MoLn.d  P.  F.  n.VPEPrA.  Poematum  Libetli  tres.  I.  Hymni  in  Symbolum  Apojlolorum. 
II.  Ecclcfi*  Gemitus.  III.  Sylva  Variorum.  In  the  dedication  the  doctor  highly  com- 
mends Mr.  Boyle's  excellent  talents  in  vcrfe,  and  his  particular  rclilh  for  that  kind  of 
poetry,  which  is  devoted  to  religion.  Cum  vero  nulla  literature  pars  extra  eruditionis 
tuie  pomccrium  pofftt  evagari,  pat  ere,  quefo,  etiam  buic  poetic  0  labori  liberum  aperiri  apudte 
angulum.  Cui  fane  populations  ul  te  facilem  fore  mibimet  fpondeam,  tria  funt.  Unum 
eft,  quod  fever  ior  a  ftudia  poetico  meile  delenire  tibi  non  eft  infolens,  in  car  mint  it  a  ex- 
tellis,  ul  nifi  excel/tores  in  te  dotes  eminercnt,  ad  id  unum  natus  poffis  exiftimari.  Alterum 
eft,  quod  horum  poematum  nonmlla  jamdudum  in  manibus  habuifti,  approbtifti,  6?  cum 
iis  familiar  it  atem  inire  non  afpernatus  es.  Potijfimum  eft,  quod  cum  ingenii  fc?  eruditionis 
;«.„••  fublimitatem  immenfum  quantum  excedat  tua  erga  Deum  pietas,  6f  in  capacijfmd  mentis 
tree  regina  fedeat,  non  poterunt  tibi  ncn  placere  pie  ad  Deum  afpirationes,  quas  tutemet 
poetico  fpiritu  altius  atque  feticiits  attolli  non  femel  apud  me  profeffus,  expertus  apud 
expertum ;  adjeSis  hortamentis,  que  mibi  funt  mandatorum  loco,  ut  iftatn  aream  ferii 
tererem.  The  doctor  in  a  letter  to  Mr.  Boyle,  dated  at  Canterbury  December  28, 
1669  ',  takes  notice  of  one  circumftance,  which  defcrves  to  be  mentioned,  as  it 
fhews  how  far  the  prejudices  againft  the  Royal  Society  had  pofl'cficd  the  univerfitie» 
at  that  time-,  for  Dr.  Peter  Gunning,  afterwards  bifhop  of  Ely,  one  of  the  prime  lieen- 
fers  of  the  bock,  would  not  fuffer  a  copy  of  heroic  verfes,  which  Dr.  du  Moulin  had 
written  in  commendation  of  that  Society,  to  be  publilhed  with  the  reft  of  his  poems. 
"  It  grieves  me  (adds  he,  to  lee  a  feud  between  that  noble  Society  and  the  univcr- 
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"  fides,  to  which  Mr.  GlanvilPs  books  have  much  contributed.  Your  great  credit, 
M  prudence,  and  moderation  may  ftop  that  growing  evil,  if  any  thing  in  the  world1 
»  can." 

In  1670,  Mr.  Beyle publilhed  his  Trails  about  the  ccfmicsl qualities  of  things',  cofmi- 
eal  fufpicions  ;  the  temperature  of  the  fubterraneal  regions  ;  the  temperature  of  the  fub- 
marine  regions  ;  the  bottom  of  the fea ;  to  which  is  prefixed,  an  introduction  to  the  hiftory 
of  particular  Qualities :  printed  at  Oxford,  in  8vo,  and  tranflated  into  Latin.  In  the 
tract  concerning  the  cofmical  qualities  of  things,  he  Ihews,  1.  That  they  depend  partly 
upon  the  influence  of  external  agents,  as  well  as  the  primary  affections  of  matter : 
fo  that  there  are  many  bodies,  which  in  feveral  cafes  acc  not,  unlefs  acted  upon,  and 
fome  of  them  aft  either  fold  y 'or  chiefly,  as  they  are  acted  on  by  general  and  unre- 
garded agents,  2.  That  there  are  certain  lubtile  bodies  in  the  world,  which  are 
ready  to  infinuate  themfelves  into  the  pores  of  any  body  difpofed  to  admit  their 
action,  or  by  fome  other  way  to  effect  it  j  efpecially  if  they  have  the  concurrence  of 
other  unobfcrved  caufes,  and  the  cftablilhed  laws  of  the  univerfe.  3.  That  a  body, 
by  a  mechanical  change  of  the  texture,  may  acquire  or  lofe  a  fitnefs  to  be  wrought 
upon  by  unheeded  agents,  and  alfo  to  divcrfify  their  operations  on  it,  by  a  variation 
of  its  texture.  He  propofes  next  the  following  cofmical  fufpicions,  1.  That  befides 
thofc  more  numerous  and  uniform  forts  of  minute  corpufclcs,  which  are  by  fome  of 
the  modern  philofophers  thought  to  compofe  the  sther,  there  may  poflibly  be  fome 
other  kind  of  corpufclcs  fitted  to  produce  confiderable  effects,  when  they  find  bodies 
to  be  wrought  on  by  them.  2.  That  feveral  pcrfons  have  difcovered  pcftilential  fleams 
in  the  air,  before  they  acted  as  fuch  upon  other  bodies.  3.  That  confiderable,  though 
flow,  changes  in  the  internal  parts  of  the  earth  may  occafion  a  variation  of  the  ma- 
riner's needle.  4-  That  the  ebbing  and  flowing  of  the  fea,  and  fuch  like  ph.-eno- 
mena,  are  occafioned  by  fome  cofmical  law  of  nature  •,  or  that  the  planetary  vortex 
may  be  not  a  little  concerned  in  producing  fuch  effects.  5.  That  all  endemical  and 
epidemical  diftempers  principally  depend  upon  the  influence  of  ihofe  globes,  which 
move  about  us,  and  the  tcrrcftrial  effluvia  of  our  own  globe.  6.  That  thofc  which 
are  thought  the  grand  rules,  by  which  things  corporeal  are  tranfacted,  and  which 
fuppofc  the  conftancy  of  the  prefent  fabric  of  the  world,  and  a  regular  courfe  of 
things,  are  not  altogether  fo  uniformly  complied  with,  as  weprcfume;  at  laft,  as  to 
the  lines,  according  to  which  the  great  mundane  bodies  move,  and  the  boundaries  of 
their  motions.  7.  That  on  the  other  hand  we  may  perhaps  take  fuch  things  for  ex- 
orbitances and  deviations  from  the  fettled  courfe  of  nature,  as,  if  long  and  atten- 
tively obferved,  will  be  periodical  phenomena  of  very  long  intervals  ;  but  becaufe 
men  have  not  fufficient  fkill  and  curiofity  to  obferve  them,  nor  a  life  long  enough  to 
be  able  to  take  notice  of  a  competent  number  of  them,  thty  readily  conclude  them 
to  be  but  accidental  extravagancies,  which  fpring  not  from  any  fettled  and  durable 
caufes.  In  the  dilcourfes  concerning  the  temperature  of  the  fubterraneal  and  fubmarine 
regions,  he  obfcrves,  that  there  are  different  regions  below  the  earth  j  that  the  firft 
region  of  the  earth  is  very  variable  both  as  to  bounds  and  temperature ;  that  the 
iccond  fecms  to  be  generally  cold  in  comparilon  of  the  other  two ;  that  in  feveral 
places,  which  by  reafon  of  their  diftancc  from  the  furface  of  the  earth  might  be  re- 
ferred to  the  middle  region  of  it,  the  temperature  of  the  air  is  very  different  at  the 
fame  feafons  of  different  years ;  that  the  third  region  of  the  earth  has  been  obferved 
to  be  conltantly  and  fenfibly,  but  not  uniformly  warm,  being  in  fome  places  con- 
fiiirrably  hot ;  that  there  arc  two  different  regions  below  the  furface  of  the  fea,  the 
one  extended  from  the  fupcrficies  of  the  water  is  far  downward,  as  the  manifeft,  ope- 
5  '  ration 
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ation  of  the  fun-beams  or  other  caufes  penetrates,  and  the  other  from  thence  to  the 
bottom ;  fo  that  the  upper  region  muft  vary  as  to  its  cxtenr,  according  to  the  difference 
of  the  climate  and  the  heat  of  the  fun,  or' the  nature  of  the  foils  about  the  lhore }  but 
that  the  lower  region  is  generally  cold :  he  farther  tells  us,  that  the  bottom  of  the 
fea  is  very  rough  and  unequal  •,  that  the  water  gravitates  confiderably  upon  bodies 
immerfed  in  it ;  and  that  the  bottom  of  the  lea  is  not  difturbed  with  ftorms,  but  that 
the  water  ftagnates. 

There  were  publifhed  alfo  the  fame  year  in  the  Philofophical  TranfacTions  two  other 
pieces  of  his,  viz.  New  Pneumatital  experiments  about  refpiration  \  No.  LXII.  and  A 
continuation  of  the  fame  experiments-,  No.  LXIII. 

Amidst  all  thefe  labours  for  the  public  he  had  been  afflicted  with  a  fevere  paralytic 
diftemper;  but  the  regimen  which  he  made  ufc  of  with  fuccefs  for  his  relief,  will 
appear  from  his  letter  to  his  friend  John  Mallet,  Efqi 

««  London,  May  23,  1671. 

"SIR, 

"  TAM  much  obliged  to  you  for  the  favour  of  haftening  to  me  fuch  welcome 
M  J.  news,  as  that  of  my  brother  Orrery's  be:ng  already  put  to  fea  with  fo  fair  a 
**  wind,  as  promifed  he  would  get  quickly  to  the  other  fide  of  it.  Since  Monday, 
"  when  I  received  the  favour  of  your  letter,  there  came  to  my  hands  a  defire  from 
"  him  relating  to  your  kinfman,  Mr.  Pitt,  which  was  very  needlcfs  ;  the  relation,  that 
"  gentleman  has  to  you,  and  the  concern  you  exprefs  for  him,  being  more  than 
44  ftifficicnt  to  make  me  forward  to  do  him  all  the  fervice  1  am  able.  But  this,  I 
"  fear,  will  not  be  very  much  •,  for  though,  through  the  goodnefs  of  God,  my  pa- 
44  ralytical  diftemper  is  much  leffened,  yet  I  am  far  from  being  fully  cured  of  it; 
«'  and  during  the  fpace  of  an  eleven  months  paft  fince  it  firft  invaded  me,  I  have 
44  taken  fo  many  medicines,  and  found  the  relief  they  afforded  me  fo  very  flow,  that 
44  it  is  not  eafy  for  me  to  tell  you  what  I  found  moft  good  by.  The  things,  which  to 
"  me  feem  the  fitteft  to  be  mentioned  on  this  occalion,  are,  that  cordial  medicines, 
44  cfpecially  fuch  as  peculiarly  befriend  the«*u  nervofum,  were  very  frequently  and 
44  not  unulcfully  adminiftered.  That  I  ufed  during  this  ficknek  lefs  purging  phyfic, 
44  and  that  gentle,  than  in  many  years  before  •,  and  found  caufe  to  think  fuch  evacua- 
««  tions  very  weakening,  and,  when  they  are  not  very  neceffary,  dangerous.  That  the 
*  dried  flelh  of  vipers  fecmed  to  be  one  of  the  ufefulleft  cordials  1  took  •,  but  then  I 
44  perfevered  in  taking  it  daily  for  a  great  while.  That  I  feldom  mined  a  day  with- 
"  out  taking  the  air,  at  leaft  once,  and  that  even  when  I  was  at  the  weakeft,  and  was 
"  fain  to  be  carried  in  men's  arms  from  my  chair  into  the  coach.  That  the  beft  thing 
"  I  found  to  ftrengthen  my  fect  and  legs,  and  wjiich  I  ftill  ufc,  was  fack  turned  to  a 
■  brine  with  fea-Jalt,  and  well  rubbed  upon  the  parts  every  morning  and  night  with 
M  a  warm  hand.  That  for  my  hands  I  ufe  feveral  things,  and  particularly  palm  oil, 
41  which  comes  from  Guinea,  and  a  liquor  fomcwhat  like  the  fpiritus  lavenduU  eompof. 
"  of  the  difpenfatory,  and  alfo  fomentations  with  cephalic  flowers  and  herbs,  one 
**  or  other  of  which  I  yet  daily  continue.  But  yet  1  found  nothing  fo  available  as 
44  frequent  cxercife  of  my  hands  and  feet,  in  which  I  continued  as  far  as  my  ftrength 
44  would  pofilbly  allow  me,  getting  fomctimes  others  to  bend  the  joints  of  my  arms  and 
44  hands  for  me.  And  though  this  courfc  makes  me  every  day  lore  and  weary,  yet  I 
*4  continue  to  undergo  it,  becaufe  I  think  I  find  more  benefit  by  it  alone,  than  by 
44  all  the  outward  applications  of  phyficians  and  chirurgcons.    Thefe,  Sir,  are  in 
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«*  brief  the  chief  things  that  I  have  obferved  about  my  own  diftemper ;  but  how 
«'  far  they  will  be  applicable  to  that  of  your  friend,  I  do  not  know  half  Co  well,  as 
"  that  in  cafe  he  ufc  them,  they  will  prove  very  effectual,  if  any  thing  can  be  added 
"  to  their  virtue  by  the  good  wifhes  of, 

M  SIR, 

"  Your  moft  humble  and  affectionate  fervant, 

«•  R.  B." 


The  fame  year  he  published  Some  Confiderations  touching  the  ufefubufs  of  experiment ai 
and  natural  Pbilofopby,  protofed  in  a  familiar  Difceurfe  to  a  Friend,  by  way  of  invitation- 
to  the  ftudy  of  it.  'The  fecmd  tome.,  containing  the  latter  feSIion  of  the  fecond  part  : 
printed  at  Oxford  in  4  to.  and  Trails:  Of  a  Difcovery  of  the  admirable  Rarefatiion  of 
the  Air :  New  Obfervations  about  the  Duration  of  the  Spring  of  the  Air :  New  Ex- 
periments touching  the  Condenfation  of  the  Air  by  mere  Cold,  and  its  Comprejfion  without 
mechanical  Engines  :  The  admirable  differing  Extenfion  of  the  fame  Quantity  of  Air  rati- 
fed  and  compreffed:  London,  in  4 to ;  a  few  copies  of  which  Trails  were  reprinted  in 
1739,  but  with  the  former  date,  only  the  errata  in  the  firft  edition  were  corrected  in 
it.  He  communicated  likewifc  in  the  Pbilofophical T ranfatlions,  N°  LXXIV.  p.  22 1 6. 
An  Obfervation  of  a  Spot  in  the  Sun,  April  27,  1 660. 

His  next  work  was  An  Effay  about  the  Origin  and  Virtue  of  Gems-;  wherein  are  pro- 
pofed  and  hijlorically  illuftrated  fome  Conjetlures  about  the  Confidence  of  the  Matter  of 
Precious  Stones,  and  tbefubjeils,  wherein  their  chiefeft  Virtues  refide :  printed  at  London, 
1672,  in  8vo,  and  tranflated  into  Latin.  In  this  Effay  he  informs  us,  that  gems  were 
once  fluid,  and  have  their  virtues  from  mineral  matter  •,  which  he  lhews  from  their 
tranfparency,  figuration,  internal  texture,  their  colours  being  probably  adventitious, 
heterogeneous  matter  having  been  found  in  their  fubftance,  and  metalline  or  mineral 
mixtures  mixed  with  their  unall  parts.  He  obferves  further,  that  a  greater  fpecific 
gravity  in  gems  argues  their  metalline  or  mineral  nature,  and  that  metals  or  minerals 
may  be  extracted  Irom  them.  He  tells  us,  that  mineral  productions  are  exceedingly 
numerous  in  the  bowels  of  the  earth,  and  that  various  menftrua  are  likewife  to  be 
found  there  •,  and  fticws  the  formation  of  gems  from  a  petrifying  juice  orfpirit  mixing 
in  a  fufticient  proportion  with  the  impregnated  waters  in  the  earth,  lb  as  to  coagulate 
and  unite  with  them.  That  fome  of  their  real  virtues  may  be  derived  from  hence, 
that  whilft  they  were  in  a  fluid  form,  the  petrefcent  fubftance  was  mixed  with  mineral 
folution,  tincture,  or  other  impregnated  liquor  \  and  that  thefc  were  afecrwards  coa- 
gulated or  united,  and  hardened  into  a  gem. 

The  fame  year  he  publilhcd  his  Trails,  containing,  New  Experiments  touching  the 
Relation  between  Flame  and  Air ;  and  about  Explofion  :  An  hydroftatical  Difceurfe,  oc- 
cajined  by  feme  Objetlions  of  Dr.  Henry  More  againft  fome  Explications  of  new  Experi- 
ments mcde  by  the  Author  of  tbefe  T rails.  To  which  is  annexed  an  bydrcjlatical  Letter, 
dilucidating  an  Exper  iment  about  a  IV ay  of  vjeigbing  fVater  in  fVater:  New  Experiment r 
of  the  pcfitive  or  relative  Levity  of  Bodies  under  fVater :  About  the  differing  Preffure  of 
heavy  Solids  and  Fluids :  London,  in  8vo.  Some  Obfervations  about  jbining  Flejh,  both 
if  Veal  and  of  Pullet,  and  that  without  any  fenfible  puirefaBion  in  tbofe  bodies :  printed 
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in  the  Pbilof.  franfacl.  N'  LXXXIX.  p.  5108.  and  A  new  Experiment  concerning  tbt 
EffeB  of  the  varying  Weight  of  the  Atmofpbere  upon  feme  Bodies  in  the  IVater ;.  and  fug- 
gtjting  a  conjecture,  that  the  very  Alteration  of  the  Air  in  point  of  Weight  may  have  con- 
'  Jtderable  Operations  even  upon  Ken's  ficknefs  or  health:  Philofophical  T ranfaffions,  N*  XCI. 
p.  5156. 

The  year  1673  produced  to  the  world  his  EJfays  of  the  Jirange  Subtilty,  great  Effi- 
cacy, determinate  Nature  of  Effluviums.  To  which  are  annexed  New  Experiments  to  make 
Fire  and  Flame  flable  and  ponderable ;  with  additional  Experiments  about  arrefting  and 
weighing  of  igneous  Corpufcles ;  together  with  a  Difcovery  of  the  Pcrvioufnefs  of  Giafs  to 
ponderable  Parts  cf  Flame  :  printed  at  London  in  8vo,  and  tranflated  into  Latin  :  and 
A  Letter  concerning  Ambergreafe,  and  its  being  a  vegetable  production :  Philof.  Tranfatl. 
N"  XCVII.  p.  61 1  ?. 

He  wrote  likewile,  in  December  that  year,  the  following  letter  to  a  gentleman  in 
the  Levant,  whom  he  defired  to  tranfmit  to  him  fuch  obfervations  as  he  thought 
proper,  concerning  thofe  countries,  and  to  whom  he  now  fent  feveral  copies  of  Dr. 
Edward  Pococke's  Arabic  tranflation  of  Grolius's  book  De  Veritate  Religionis  Chriflian<t, 
as  a  means  of  propagating  Chriftianity  there. 


44  SYRT  London,  Decern.  10,1673.- 

44  Y  WERE  as  unjuft  to  you,  as  unkind  to  myfclf.  if  I  lhould  at  all  deceive  you 
44  1  in  the  expectation  you  had,  that  your  letter  would  not  be  thought  by  me,  either 
"  to  need  an  apology,  or  bean  impertinence.  That  liberty  of  writing  to  me,  which 
44  you  out  of  modefty  are  plcafcd  to  ftile  a  privilege,  is  that,  whofc  effects  I  mall 
"  always  look  upon  as  favours  •,  and  the  greater,  if  you  give  yourfelf  the  trouble, 
*  and  me  the  fatisfaction,  to  let  them  convey  to  me  what  you  call  the  (lories  and 
M  obfervations  of  the  country  you  are  in  ;  for  it  cannot  but  be  wekome  as  well  a3 
44  inftruetive  to  a  perfon,  that  does  as  much  defire  as  want  good  obfervations*  about 
"  the  Levant,  to  receive  accounts  of  fuch  remote  places  and  things  from  fo  lure  a 
w  hand  as  yours. 

44  I  hope  I  lhall  not  allow  myfelf  the  vanity  of  receiving  the  compliments  you 
44  make  me  in  reference  to  Grotius,  but  as  effects  of  your  civility  and  charity  j  what 
44  I  have  been  able  to  do,  having  been  but  to  hand  over  to  others  thofe  lamps,  which- 
44  that  excellent  perfon  framed  and  lighted.  Buc  I  fhall  confels  to  you,  that  I  have 
44  a  great  deal  of  fatisfaction  to  find  ground  to  hope,  by  what  you  tell  me,  that  my 
44  poor  endeavours  to  promote  the  Gofpcl  in  thoie  parts,  are  not  like  to  prove  alto- 
14  gethcr  fruitlefs.  And  though  they  were  firft  and  chiefly  defigned  for  the  conver- 
41  fion  of  infidels  (to  which  end  I  hope  you  will  in  due  time  attempt  to  make  them 
44  fcrviceable)  yet  1  mult  not  think  them  mifempbyed,  if  they  be  blefied  to  inform  or 
44  confirm  the  poor  and  ill  inftructed  Ch;iftians  in  thofe  parts,  efpecially  fmcc  the 
44  fame  arguments  that  work  on  them,  may,  through  his  blelTing,  for  whofe  truth 
44  they  militate,  enable  thrm  in  time  to  work  on  their  Mahometan  countrymen,  I 
44  have  therefore  by  the  merchant,  to  whom  you  directed  me,  fent  you  three  dozen 
44  more  of  thofe  Arabic  books,  bound  as  the  others  were,  being  not  folicitous  to 
**  exceed  that  number  now,  both  becaufe  I  had  but  fhort  warning  given  me  of  the 
44  departure  of  the  (hips,  and  becaufe  of  the  danger  of  the  leas  ;  but  I  hone  here- 
44  after  to  fend  a  further  fupply  •,  and  in  the  mean  time  muft  return  you  my  humble 
44  thanks,  both  for  your  zeal  and  concern  in  a  work,  thai  aims  at  the  glory  of  our 

44  common 
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«•  common  matter,  and  for  thofe  obliging  prayers,  the  continuation  of  which  U 
"  earneftly  begged  of  you  by, 

"SIR, 

"  Your  moft  afFcdionate  friend  and  very  humble  fervant, 

«  R.  B. 

*•  A  smali  treatifc  of  mine  being  lately  ventured  abroad,  I  prefume  the  relifti  you 
*•  formerly  had  for  philofophical  ftudies,  may  keep  that  from  being  altogether  unac- 
«  ccptable  to  you." 

The  fame  year  Anthony  le  Grand,  an  eminent  Cartcfian  Philofopher,  dedicated  to 
him  his  Iliftoria  Datura  variis  Experiments  fc?  Ratiociniis  elucidate,  fecundum  Principia 
ftabilita  in  Injlitutiont  PbilofopbU  edita  ab  eodem  Autbore,  printed  at  London,  in  8vo. 
This  gentleman  was  born  at  Do-way  in  Flanders,  and  entered  himfelf  in  the  order  of 
Dominican  friars,  and  was  af  terwards  fent  to  prefide  over  the  million  in  England,  where 
he  refided  many  years,  and  in  Auguft  1695  was  tutor  to  the  eldcft  fon  and  heir  of 
Mr.  Farmer  of  Tit/more  in  Oxfordfbire1.  In  his  dedication  he  does  juftice  to  Mr. 
Boyle's  univerfal  reputation  for  extcnfive  learning  and  amazing  fagacity  in  every  part 
of  experimental  philofophy  j  and  applies  to  him  what  Averroes  faid  of  Arijlotle,  that 
nature  had  formed  him  as  an  exemplar  of  the  higheft  perfection,  to  which  mankind 
can  attain  •,  and  obferves,  that  the  Royal  Society  paid  the  higheft  deference  to  his 
judgment :  Adeo  diffufa  eft,  per  totam  Angliam,  imo  per  orbm  univerfum,  nominis  tut 
gloria,  ut  vix inter  eruditos  annumeretur,  qui  fapientiam  tucm  non  agnofcit,  6?  cultu  pecu- 
liari  non  ampletlitur.  Enimvero  quis  unquam  //  doftior,  ut  quondam  de  Ariftotele  Romanus 
orator,  quis  acutior,  quis  in  rebus  vel  inveniendis  vel  judicandis  acrior  fuit  ?  Ita  enim  in 
rebus  adinveniendis  folers  es,  ita  in  detegendis  nature  arcanis  fagax,  ita  in  promovendd 
experiments  pbilofopbia  felix,  ut  non  immerito  de  te,  guod  in  Arsftotelis  laudes  aliquando 
veluti  lympbatus  eft  Averroes,  dici  queat,  quod  regula  &  exemplar  fis,  quod  narura 
invenit  ad  demontlrandam  ultimam  perfectionem  humanam.  Hac  omnium  doSorum,  qui 
te  norunt,  fententia,  cui  fuffragatur  celeberrima  Londinenfis  Regia  Societas,  qua  tarn  pra- 
clara  artis  13  induftrU  fua  edidit  fpecimina,  dum  in  omnibus,  qua  aggreditur,  nibil  tt 
inconfulto  molitur,  te  ajferente,  nunquam  difentit,  te  impugnante,  nunquam  obluffatur. 

In  1674  Mr.  Boyle  publiflied  his  TraSs,  conjifting  of  obfervations  about  the  faltnefs 
cf  the  Jea :  An  Account  of  a  Statical  Hygrofcope  and  its  ufes,  together  with  an  Appendix 
about  the  Force  of  the  Air's  Moifture  :  A  Fragment  about  the  natural  and  preternatural 
ftate  of  Bodies.  To  all  which  is  premifed  a  fceptical  Dialogue  about  the  pofitive  or  pri- 
vative nature  of  Cold :  with  fame  Experiments  of  Mr.  BoyleV  referred  to  in  that  dif- 
courfe :  printed  at  London,  in  8vo,  and  tranflatcd  into  Latin.  In  the  Obfervations 
concerning  the  faltnefs  of  the  fea,  he  tells  us,  that  the  true  caufe  of  it  is  from  the  fait, 
which  is  diifolved  in  it ;  which  fait  is  fupplied,  not  only  from  rocks  and  other  mafles 
of  falti  which  at  the  beginning  were,  or  in  fome  places  may  yet  be  found,  either  at 
the  bottom  of  the  fea,  or  at  the  fides,  where  the  water  can  reach  them  •,  but  alfofrom 
the  fait,  which  the  rains,  rivers,  and  other  waters  diffolve  in  their  paflage  through 

«  r«*  Jtbm.  O**,.  Vol.  II.  col.  819.  id  Edit. 
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many  parts  of  the  earth,  and  at  length  carry  along  with  them  into  the  fea.  He  in* 
forms  us  of  a  method  to  make  fca-water  frelh  by  diftillation  •,  and  obferves,  that  the 
tafte  of  fea-water  is  not  fuch  a  fimple  faline  talle,  as  fpring-water  would  receive  from 
fal-gemm<e,  or  fome  other  pure  terreftrial  fait  diflblved  in  it,  but  a  bitterifh  one : 
which  muft  be  derived  from  fome  peculiar  caufe,  which  authors  commonly  overlook  j 
and  is  occafioned  by  the  liquid  and  other  bitumen,  which  is  carried  by  fprings  and 
other  waters  into  the  fea ;  and  he  fufpedb,  that  the  various  motion  of  the  fca,  and 
its  being  expofed  to  the  action  of  the  air  and  fun,  may  contribute  to  give  it  a  tafte 
other  than  faline,  fince  fea-falt  by  being  barely  expofed  for  many  months  to  the  air, 
and  fometimes  put  into  a  gentle  agitation  by  a  digeftive  heat,  acquired  a  very  different 
tafte  from  the  fimple  folution  of  fea-falt  in  common- water.  He  remarks  likewife, 
that  there  are  various  degrees  of  faltnefs  in  different  parts  of  the  fca.  In  his  Account 
of  a  Statical  Hygrefcopc  he  informs  us,  that  it  is  defigned  to  lhew,  i .  The  different 
variations  of  weather  in  the  fame  month,  day,  and  hour.  i.  How  much  one  year 
and  feafon  is  drier  or  moifter  than  another.  3.  To  difcover  and  compare  the  changes 
of  the  temperature  of  the  air  made  by  winds,  ftrong  or  weak ;  frofty,  fnowy,  or 
other  weather.  4.  To  compare  the  temperature  of  different  houfes  and  different 
rooms  in  the  fame  houfc.  5.  To  obferve  in  a  chamber  the  effects  of  the  prefence  or 
abfence  of  a  fire.  6.  To  keep  a  chamber  at  the  fame  degree,  or  at  an  affigned  de- 
gree of  drynefs.  In  the  Appendix  about  the  Force  of  the  Air's  Moifture  he  gives  us  in- 
ftances  of  that  force  at  all  feafons,  upon  animal  fubftances,  vegetables,  metals,,  and 
minerals,  with,  a  defcription  of  a  cord  hygrometer. 

The  fecond  work,-  which  he  publiflied  the  fame  year,  was  intitled,  The  Excellency 
of  Theology  compared  with  Natural  Pbilofopby,  as  both  are  the  Objetls  of  Mens  Study  j 
difcourfedof  in  a  Letter  to  a  Friend.  To  which  are  annexed,  fome  occajibnal  Thoughts 
about  the  Excellency  and  Grounds  of  the  mechanical  Hypotbefis  :  printed  at  London  in  8vo, 
and  tranQated  into  Latin.  This  difcourfc  was  written  in  1665,  while  Mr.  Boyle,  to* 
avoid  the  great  plague,  which  then  raged  in  London,  was  obliged  to  retire  into  the 
country,  and  frequently  to  pafs  from  place  to  place,  unaccompanied  with  molt  of 
his  books'. 

Next  followed  his  Trails:  containing,  I.  Sufpicions  about  fome  bidden  Qualities  of 
the  Air  ;  with  an  Appendix  touching  Celejlial  Magnets,  and  fome  other  Particulars. 
II.  Animadverftons  upon  Mr.  Hobbes'/  Probldmata  dc  Vacuo.    III.  A  Difcourfe  of  the 
Caufe  of  A: tr ailion  by  SuSion.    Printed  at  London,  1674,  in  Svo,  and  translated  into- 
Latin.    In  the  Sufpicions  about  fo?ne  bidden  Qualities  of  the  Air,  he  mentions  fome  un- 
heeded caufesof  the  falubriiy  or  infalubrity  of  the?.ir,  which  may  be  comprifed  under 
the  following  proportions  :  1.  That  it  is  probable,  that  in  feveral  places  the  falu- 
brity  or  infalubrity  of  the  air  in  general  may  in  a  meat  meafure  depend  on  fubterra— 
neous  expirations.    2.  That  in  feveral  places  endemical  diftcmpers  chiefly  or  partly  de- 
pend on  fu'.. terraneous  fleams,  3.  That  epidemical  diftcmpers  are  in  a  great  meafure  oc- 
cafioned by  fubterraneous  effluvia.    4.  That  molt  difcafes  called  new  ones,  .chiefly  or 
concurrently,  depend  on  thofe  effluvia.    He  then  points  out  the  ufes  of  liis  doer. rine  of. 
fubterraneous  andceleftial  effluvia  in  the  air;  and  tells  us,  1.  That  we  may  take  occa- 
fion  from  thence  to  confidcr,  whether  feveral  changes  of  temperature  and  conftitution- 
in  the  air,  both  as  to  manifeft  and  latent  qualities,  may  not  fometimes  be  derived  from 
the  fcarcity  or  plenty,  and  peculiar,  nature  of  one  or  both  of  thefe  forts  of  effluvia. 
2.  That  poflibly  fome  bodies,  which  we  are  converfant  with,  may  have  a  peculiar 
nature,  cuipofition,  and  fitnefs  to  be  wrought  upon  by,  or  to  be  affociatcd  with  fome 

•  See  the  publither'i  advertisement  to  the  readcr- 
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of  thofe  foreign  effluvia,  emitted  by  unknown  bodies  lodged  under  ground,  or  which 
proceed  from  fomc  particular  planet.  For  what  we  czWfympalbies  and  antipathies  de- 
pending really  on  the  peculiar  textures  and  other  modifications  of  the  bodies,  between 
which  thefc  friendfhips  and  hoftilities  arc  laid  to  be  cxcrcifcd,  I  fee  not,  fays  he,  why 
it  is  impoffible,  that  there  fhould  be  an  affinity  between  a  body  of  a  fit  or  convenient 
texture,  efpecially  as  to  the  fhape  and  fir:c  of  its  pores,  and  the  effluvia  of  any  other 
body,  whether  fubterrancal  or  fidcrcal.  3.  That  it  may  be  confidered,  whether 
among  the  bodies,  which  we  are  acquainted  with  here  below,  there  arc  not  fome, 
which  may  prove  receptacles,  if  not  alfo  the  attracYivcs  of  fidercal  and  other  foreign 
effluvia,  which  rove  up  and  down  in  the  air.  By  attraftives  are  meant  fuch  magne- 
tic.il  bodies,  as  arc  fitted  to  detain  and  join  with  effluvia,  when  by  virtue  of  the  various 
motions,  which  belong  to  the  air  as  a  fluid,  theie  happen  to  accofl  them.  He  men- 
tions likewife  the  great  effeft  of  the  air  in  producing  colours,  and  fomc  experiments 
to  manifcft  fomc  bidden  qualities  in  the  air,  and  fome  obfervatiens  about  the  growth  of 
metals  in  their  ore  expo  fed to  the  air. 

He  communicated  alfo  to  the  editor  of  the  Pbilofophical  TranfaSions,  An  Account 
if  the  two  forts  of  the  Helmontian  Laudanum,  together  with  the  Way  of  the  nolle  Baron 
F.  M.  Van  Helmont,  Son  to  the  famous  Johannes  Baptifta,  of  preparing  his  Laudanum. 
No.  CVH.  p.  147. 

In  1675  ne  publifhcd  at  London,  in  Svo,  Some  Confiderations  about  the  Reconcileablt- 
nefs  of  Reafon  and  Religion.  By  T.  E.  a  Layman.  To  u  hich  is  annexed  by  the  Publijher 
a  Difcourfe  of  Mr.  Boyle  about  the  Pofflbility  of  the  Refurretlkn.  In  the  beginning 
of  this  treatife  there  is  mention  made  of  its  being  to  confiftof  two  parts  ;  one  to  fhew, 
that  a  Chriftian  need  not  lay  afide  his  reafon  ;  and  the  other,  that  he  is  not  commanded 
to  do  fo ;  but  the  author  thought  fit  to  keep  that  paper,  which  related  to  the  latter, 
from  accompanying  the  former,  which  feemed  the  mod  feafonable,  and  likelieft  to 
make  impreflions  on  that  fort  of  perfons,  whom  he  chiefly  defigned  to  perfuade. 
Several  pieces  of  his  were  likewife  printed  the  fame  year  in  the  Phi/ofophical  T ranfac- 
tions,  viz.  A  ConjetJure  concerning  the  Bladders  of  Air,  that  are  found  in  Fifhes,  com- 
municated by  A.  J.  and  illufirated by  an  Experiment  fuggefted  by  the  honourable  Mr.  Boyle. 
No.  CXIV.  p.  310.  A  new  Effay-Injirument  invented  and  defcribed,  together  with  the 
Ufes  thereof .  Ibid.  No.  CXV.  p.  329.  Ten  new  Experiments  about  the  weakened  Spring, 
and  fome  unobferved  EffetJs  of  the  Air ;  where  occur  not  only  feveral  Trials  to  difcover, 
whether  the  Spring  of  the  Air,  as  it  may  divers  ways  be  increafed,  fo  may  not  by  other 
ways  than  Cold  or  Dilatation  be  weakened;  but  alfo  fome  odd  Experiments,  to  fhew  the 
Change  of  Colours  producible  in  fome  folutions  and  precipitations  by  the  Operation  of  the 
Air.  Ibid.  No.  CXX.  p.  467.  An  experimental  Difcourfe  of  Quick/ther  growing  hot 
with  Gold.  Ibid.  No.  CXXII.  p.  51  r.  In  this  laft  piece  he  oblcrves,  that  he  had 
many  years  before  made  trials,  whether  Ibme  of  the  heterogeneous  particles,  which 
he  found  reducible  with  mercury  into  a  lading  mercurial  flux,  might  not  fo  alter  it, 
as  to  dilpofe  it  to  heat  with  gold.  And  that  there  were  fuch,  fays  he,  through  God's 
blejfng,  my  trials  afforded  me  pofitive  proof  abcut  the  year  1652.  For  when  he  was 
alone,  that  he  might  not  be  impofed  upon  by  others,  he  took  to  one  part  of  his  pre- 
pared mercury  fometimes  half  the  weight,  and  fometimes  an  equal  weight  of  refined 
gold  reduced  to  a  calx  or  fubtle  powder.  This  he  put  into  the  palm  of  his  left  hand, 
and  putting  the  mercury  upon  it,  ftirrcd  it  and  prefled  it  a  little  with  the  fingers  of 
his  right  hand,  by  which  the-  two  ingredients  were  eafily  mingled,  and  grew  not  only 
fenfibly  but  confiderably  hot,  and  that  fo  nimbly,  that  the  incalefcence  fometimes 
came  to  its  height  in  about  a  minute  of  an  hour  by  a  minute  clock.    He  found  the 
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experiment  fucceed,  whether  he  took  altogether,  or  bot  half  as  much  gold  as  mer- 
cury ;  but  the  effeft  feemed  to  be  much  greater,  when  they  were  employed  in  equal 
weight.  He  tried  alfo  the  fame  mercury  with  refined  filver  reduced  to  very  fine 
powder ;  but  he  could  not  perceive  any  heat  or  warmth  at  all,  though  he  was  apt  to 
think,  with  a  fufficient  quantity  of  leaf-filver  it  might  have  been  fenfible.  He  made 
trial  oftner  than  once  in  the  hands  of  others,  who  were  not  a  little  furprifed  and 
pleafed  with  the  event  and  particularly  having  given  the  ingredients  to  Mr.  Olden- 
Surg,  he  defired  him  to  make  the  experiment  in  and  with  his  own  hand,  in  which  it 
proved  fuccefsful  within  fomewhat  left  than  a  minute  of  an  hour.  Mr.  Boyle  however 
tells  us,  that  he  will  not  hence  determine,  whether  thofe  that  are  mercurii  corporum, 
and  were  made,  as  chemifts  prcfume,  by  extraction  only  from  metals  and  minerals, 
will  each  of  them  grow  hot  with  gold ;  "  as  (fays  he)  if  I  much  miftake  not,  I 
"  found  antimonial  mercury  to  do.  Nor  will  I  affirm,  that  every  metalline  mercury, 
**  though  never  fo  difpofed  to  incalefccnce,  or  even  that  of  filver  and  gold  itfelf,  is 
"  the  fame  with  that,:which  the  Chryfopcean  writers  mean  by  their pbilofopbic  mercury , 
**  or  is  near  fo  noble  as  this.  Nay  I  will  not  fo  much  as  affirm,  that  every  mercury 
"  obtained  by  extraction,  even  from  the  perfect  metals  themfelvcs,  muft  needs  be 
"  more  noble  and  fit,  as  alchemifts  fpeak,  for  the  pbilofopbic  work,  than  that,  which 
"  common  mercury  fkilfully  freed  from  its  recrcmentirious  and  heterogeneous  pans, 
M  and  richly  impregnated  with  the  fubtle  and  active  ones  of  congruous  metals  or 

"  minerals  But  if  there  be  any  truth  in  what  fome  of  the  mod  approved  Spagy- 

"  rifts  have  delivered  about  a  folvent  of  gold,  that  feems  of  kin,  and  perhaps  is  not 
**  much  nobler  than  one  that  I  had ;  it  ieems  allowable  to  expect,  that  even  ours 
"  fhould  be  of  more  than  ordinary  ufe  both  in  phyfic  and  alchemy."  This  difcourfe 
occafioned  Mr.  (afterwards  Sir)  Ifaac  Newton  to  write  the  following  "  letter  to  Mr. 
Oldenburg  from  Cambridge^  dated  April  26,  1676. 

"SIR, 

«  •  •  •  •  Yefterday  I  reading  the  two  laft  Pbilofopbical  Tranfaclions  had  the  op- 
"  portunity  to  confider  Mr.  Boyle's  uncommon  experiment  about  the  incaleftencc  of 
"  gold  and  mercury.  I  believe  the  fingers  of  many  will  itch  to  be  at  the  knowledge 
w  of  the  preparation  of  fuch  a  mercury ;  and  for  that  end  fome  will  not  be  wanting 
"  to  move  for  the  publifhing  of  it,  by  urging  the  good  it  may  do  in  the  world. 
u  But,  in  my  fimple  judgment,  the  noble  author,  fince  he  has  thought  fit  to  reveal 
*'  himfclf  fo  far,  does  prudently  in  being  referved  in  the  reft.  Not  that  I  think  any 
**  great  excellence  in  fuch  a  Jf ,  either  for  medical  or  chemical  operations  •,  for  it 
"  kerns  to  me,  that  the  metalline  particles,  with  which  that  8  is  impregnated,  may 
«*  be  grefler  than  the  particles  of  the  5  ,  and  be  difpofed  to  mix  more  readily  wiiii 
"  die  O  upon  fome  other  account  than  their  fubtilty ;  and  then  in  fo  mixing,  their 
M  groflhefs  may  enable  them  to  give  the  parts  of  the  gold  the  greater  fhock,  and  fo 
"  put  them  into  brifker  motion  than  fmaller  particles  could  do,  much  after  the 
,l  manner  that  the  falinc  particles,  wherewith  corrofive  liquors  are  impregnated,  heat 
"  many  things,  which  they  are  put  to  difiblve,  whilft  the  finer  parts  of  common 
**  water  fcaFce  heat  any-  thing  difiblved  therein,  be  the  diflblution  never  fo  quick. 
"  And  if  they  do  heat  any  thing  (as  quick  lime)  one  may  fufpect,  that  heat  is  pro- 
**  duced  by  fome  faline  particles  lying  hid  in  the  body,  which  the  water  fets  on  work 
"  upon  the  body,  which  they  could  not  aft  on,  whilll  in  a  dry  form.    1  would  com- 


*  In  the  pofoilion  of  milium  Jmu,  Y/q. 

Vol.  I.  o 


cyi  The  LIFE  of  the  honourable  Robert  Boyle. 

"  pare  therefore  this  impregnated  g  to  feme  corrofivc  liquor  as  aqua  forfis ;  the 
"  mercurial  part  of  the  one  to  the  watery  or  phlegmatic  part  of  the  other,  ant!  the 
"  metallic  particles  with  which  the  one,  is  impregnated,  to  the  faline  particles  with 
M  which  the  other  is  impregnated  ;  bot'i  which  1  fuppofc  may  bz  of  a  middle  nature 

between  the  liquor  which  they  impregnate,  and  the  bodies  they  diilblve,  and  lb  • 
"  enter  thofe  bodies  more  freely,  and  by  their  grofihefs  fliake  the  diflblved  particles 
"  more  ftrongly  than  a  fubtilcr  agent  would  do.  If  this  analogy  of  thefe  two  kinds 
"  of  liquor  may  be  allowed,  one  may  guel's  at  the  little  life  of  the  one,  by  the  indupo- 
"  fition  of  the  other,  cither  to  medicine  or  vege  tation.  But  yet  becaulc  the  way  by 
"  which  g  may  be  fo  impregnated,  has  been  thought  fit  to  be  conceded  by  others 
"  that  have  known  it,  end  therefore  may  pofllbly  be  an  inlet  to  ibmcthing  more  no- 
**  ble,  not  to  be  communicated  without  immenfe  damage  to  the  world,  if  there  Ihould 
"  be  any  verity  in  the  Hermetic  writers  •,  therefore  I  qucfti^n  not,  but  that  the  great 
«*  wifdom  of  the  noble  author  will  fw.ty  him  to  high  -filcnce,  till  he  lhall  be  relblved 
"  of  what  confequence  the  thing  may  be,  cither  by  his  own  experience,  or  the  judge- 
*'  ment  of  fome  other  that  thoroughly  underitands  what  he  ipcaks  about ;  that  is,  of 
"  a  true  Hermetic  philoibpher,  whole  judgment  (if  there  be  any  luch)  would  be  more  ■ 
•*  to  be  regarded  in  this  point,  than  that  of  all  the  world  btlidc  to  the  contrary, 
**■  there  being  other  things  befidc  the  tranfmutation  of  metals,  (if  thofe  great  prctcn- 
"  dcrs  brag  not)  which  none  but  they  uiideritand.  Sir,  bccauli  the  author  feems 
"  defirous  of  the  fenfe  of  others  in  this  point,  I  have  been  fo  free  as  to  fhoot  my  bolt  j  t 

but  pray  keep  this",  letter  private  to  yourfelf. 

"  Your  fcrvant, 

,  ,  "  Isaac  Newton." 

In  1676  Mr.  Beyle  gave  the  public  his  Experiments,  Notes,  &ff.  about  the  mechanical 
origin  or  production  of  divers  particular  qualities  :  among  which  is  inferted  a  Difcourfe  of 
the  Imperfetlion  of  the  Chemijh  DoeJrine  of  Qualities  ;  together  with  Jlme  Reflctlions  upon 
the  Ilypothefts  of  Alkali  and  Acidum:  and  likewile  difcotirfcs  of  the  mechanical  origin  cf 
Wat  and  Cold:  Experiments  and  Obfervations  about  the  mechanical  production  of  Icjles  : 
Of  Odours :  Advertifements  about  the  Experiments  and  Notes  relating  to  chemical  Qua- 
lities i  Experiments  and  Notes  about  the  mechanical  Origin  and  prcdudion  cf  Volatility  : — 
Of  I-ixednefs  : — Of  Corrofivenefs  and  Correftbility  :  Of  the  mechanical  Caufcs  of  chemical . 
Precipitation  :  Experiments  and  Notes  about  the  tnechan'cal  Predutficn  of  M,ignct;jm,  and 
»f  Eleffridty.  Printed  at  Lcudm  in  Svo.  In  the  Mechanical  Origin  of  Heat  and  Cold 
he  fhews,  how  a  great  degree  of  coklnefs  may  be  produced  at  any  time  of  the  year. 
That  a  coldnefs  may  be  produced  by  the  mixture  of  warm  bodies,  and  heat  by  the 
mixture  of  cold  bodies.  That  ebullition  is  no  argument  of  heat.  That  the  fame 
body,  which  cools  lbmc  liquors,  may  heat  others.  That  heat  is  mechanically  produ- 
cible. That  agitation,  and  various  determinations,  and  fmalnefs  of  the  moving  par- 
ticles, are  rcquifite  to  heat.  And  that  not  only  weather-glafies,  but  likewile  our  i'enfes, 
may  give  us  mifinformation  about  cold  by  lcvcral  prcdfipofitions,  and  the  temper  of 
our  fenibrics,  as  we  find  it  colder  in  the  air  coming  out  of  a  hot  bath,  than  when  only 
out  of  a  warm  room.  In  his  Experiments  and  Obfervations  about  the  mechanical  Produc- 
tion offajles,  he  defines  tafie,  as  belonging  to  the  object,  to  be  that  quality,  or  what* 
tver  elfe  it  be,  which  enables  a  body,  by  its  operation,  to  produce  in  us  that  taxa- 
tion which  wc  feel,  or  perceive,  when  we  fay  we  talle  ;  and  then  (hews,  that  this  qua- 
lity depends  upon  the  ihapc,  fize,  motion,  and  other  mechanical  affedtions  cf  the  fmall 
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parts  of  the  taftcd  body,  and  refulcs  from  the  affociation  of  two  or  more  of  them,  not 
excluding  their  congruity  or  incongruity  to  the  organs  of  tailing.    In  his  Experiments 
■and  Notes  about  the  mechanical  Origin  and  Production  of  Volatility, ,  ne  informs  us,  that  to 
make  a  body  volatile,  the  parts  mu!t  be  very  fmall,  not  too  folid  or  heavy,  but  con- 
veniently fhaped  for  motion  ;  and  that  they  loofcly  adhere,  or  at  lcaft  be  united  in  fuch 
a  manner,  as  does  not  much  indifpofe  them  to  be  feparatcd  by  the  fire  in  the  form  of 
fumes  or  vapours.    With  regard  to  Fixcduefe,  he  fuppofes  the  qualifications  that  con- 
duce moll  to  it  are,  i.  The  groffnefi.  or  the  bulk  of  corpufcles  the  body  confills  of. 
2.  The  pondcroufnefs  or  folidity  of  thofe  corpufcle  s.    3.  The  inaptitude  of  them  for 
ayolation,  by  reafon  of  their  branchednefs,  irregular  figures,  crookedneis,  or  other 
inconvenient  fhapc,  which  entangles  the  particles  among  0:1c  another,  and  makes 
them  difficult  to  t>e  extracted.    He  explains  the  theory  of  Ccrrofi ';  enefs,  by  obferving, 
I.  That  it  is  rcquifuc,  that  a  corrofivc  medium  fhould  abound  with  corpufcles  not 
too  big  to  get  in  at  the  pores  of  the  body  to  be  diflblved,  nor  yet  lb  minute  as  to  pafs 
through  them,  as  the  rays  of  light  through  glafs  ;  or  to  be  unable,  by  rcafon  of  their 
•great  llcndernefs  and  flexibility,  to  disjoin  the  parts  which  they  invade.    2.  That  thefe 
corpufcles  be  of  a  fliape  fit  to  infinuate  thcmfclves  into  the  pores  abovementioned,  in 
order  to  diflbciate  the  folid  parts.    3.  That  they  have  a  competent  degree  of  folidity 
to  disjoin  the  particles  of  the  body  to  be  diffolved  •,  which  folidity  of  folvent  particles 
is  fomcwhat  diitinct  from  their  bulk,  as  may  appear  by  comparing  a  ftalk  of  wheat 
and  a  metalline  wire  of  the  fame  diameter.    4.  That  the  corpufcles  of  the  menltruum 
be  fuch,  as  are  fit  to  feparate  the  parts  of  the  invaded  body,  either  by  their  fhape, 
minutenefs,  or  fitnefs  to  have  their  action  befriended  by  aflifting  caufes  ;  fuch  as,  firft, 
the  preffure  of  the  atmofphere,  which  may  impel  them  into  the  pores  of  bodies,  not 
filled  with  a  fubftancc  fo  refitting  as  common  air ;  and  fecondly,  that  the  intruding 
corpufcles  may  be  fitted  to  receive  in  thofe  pores  by  the  tranfeurfion  of  fubtile  a:thc- 
rial  matter,  or  by  the  numerous  pulfes  of  the  fwimming  corpufcles  of  the  menftruum 
itfclf,  whereby,  like  fo  many  little  wedges  and  levers,  they  may  be  enabled  to  force 
afunder  th^  little  parts  between  which  they  infinuate.    This  theory  he  coniirms  by 
experiments.    He  then  explains  that  of  Corrcjlbility,  which  property  appears  to  him 
to  confifi  in  three  rcquiBtea :  1.  That  the  body  to  be  corroded  have  pores  of  fuch  a 
magnitude  and  figure,  that  the  corpufcles  of  the  folvent  may  enter  them,  and  agitate 
the  folid  parts  that  inclofe  them.    2.  That  its  confident  corpufcles  be  of  fuch  a  bulk 
and  folidity,  as  does  not  render  them  incapable  of  being  di  joined  by  the  adion  of 
the  infinuating  corpufcles  of  the  menftruum.    3.  This  property  confilb  in  fuch  a  co- 
lufion  of  the  part.;,  as  is  not  too  ftrong  to  be  fuperable  by  the  action  of  the  men- 
ftruum.   This  theory  he  likewifc  confirms  by  experiments.    With  refptet  to  Preci- 
pitin on  he  obferves,  that  by  it  i'.  meant  fuch  an  agitation  or  motion  of  an  heteroge- 
neous liquor,  as  makes  the  part1;  of  it  fubfidc  in  the  form  of  a  powder  or  other  con- 
fident body ;  and  that  it  may  be  mechanically  accounted  for  from  the  gravity  and 
bulk  of  the  difiblved  body,  from  weakening  the  folvent,  and  by  preferring  another 
body  to  be  wrought  upon,  &c.    And  wi  n  regard  to  EleSridty* '  he  tells  us,  that 
electrical  bodies  act  mechanically  •,  and  that  electricity  is  producible  by  titechanical 
changes. 

He  communicated  to  the  public  the  fame  year,  in  the  Pbilofopbiai!  Tranfitlions^ 
Ntto  Experiments  about  the  fuperjuud  Figures  of  Fluids,  efpcdally  of  Liquors  contiguous  to 
ether  Fluids  No.  CXXXI.  p.  775.  and  A  Continuation  of  the  Experiments  publifbed  in  the 
next  foregoing  Tra^t  about  Fluids  contiguous  to  other  Fluids.   Ibid.  No.  CXXX1I.  p.  799. 
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He  had  been  for  many  years  a  dire&or  of  the  Ea/i-Fndia  company,  and  greatly  in- 
ftrumental  in  procuring  the  charter  of  iti  an  abftrae'e  of  which  is  extant  among  his 
papers.  But  his  health  now  not  permitting  him  to  attend  the  committee  of  that  com- 
pany, he  wrote  the  following  letter  to  Robert  Tbompfon,  Efq-,  in  order  to  recommend 
to  them  the  propagation  of  the  Gofpel  in  thofe  countries,  where  their  commerce  gave 
them  an  opportunity. 

«  Worthy  S I  R,  PalLMaU,  March  j,  1676-;. 

M  fTAHE  continuance  of  my  diftemper  not  permitting  me  to  wait  on  you,  as  I  ; 
"  J_  gladly  would,  in  London*  you  will,  I  doubt  not,  give  me  leave  to  prcfent  you  . 
"  in  this  paper  fome  of  the  things,  that  I  would  more  fully  have-acquainted  you  with 
*4  by  word  of  mouth.  You  may  remember,  that  when  my  health,  and  the  kindnefs 
*'  of  die  Eaft-India  company,  allowed  me  to  fit  in  your  committee,  1  ventured  to 
'*  make  a  morion,  that  fome  courfe  might.be  thought  on  of  doing  fome  confiderable 
"  thing  for  the  propagation  of  the  gofpel  among  the  natives,  in  whofc  countries  we 
"  have  flourifliing  factories.  And  indeed  it  feemed  to  me  very  fit,  that  we,  whole 
**  endeavours  God  had  of  late  fo  fignally  profpered,  Ihould  pay  him  fome  little  ac-  . 
"  knowledgment  of  his  many  bleflings,  and  that  remembering  ourfelvcs  to-  be  Chrr- 
u  ftians,  as  well  as  merchants,  we  mould  attempt  to  bring  thofe  countries  fome  fpi- 
*'  ritual  good  things,  whence  we  fo  frequendy  brought  back  temporal  ones.  And  I 
**  was  fome  what  the  more  concerned  to  iucceed  in  die  motion  I  made,  becaufe  I  wifhed 
"  the  company  were  enough  to  defire,  that  they  in  particular  Ihould  have  the  honour 
**  to  filence  the  reproaches  of  thofe  who  I  wifh  had  lefs  pretence  to  upbraid  the  Pro- 
M  tcftants,  and  among  them  the  Enghfh,  with  the  neglect  of  making  profelytes  to  the 
**  Chriftian  religion ;  to  the  advancement  of  which  I  endeavoured  to  excite  you  by  what 
hath  been  done  by  the  Dutch  company  in  Batavia.  I  mull  do  and  have  done  thofe 
M  that  were  prefent  at  my  propofal,  the  right  to  fay,  that  they  gave  me  a  very  favou- 
u  rable  hearing,  and  readily  confented  to  take  the  matter  into  further  confideration. 
M  But  as  my  ficknefs  difabled  me  from  going  fo  far  as  the  Eajl-India  houfe,  fo  other 
•*  accidents  have  from  time  to  time  been  able  to  produce  fuch  delays,  that  notwith- 
"  Handing  the  interpofirion  of  my  lord  Berkeley,  (who  ufes  not  to  be  backward,  when 
"  good  is  to  be  done)  the  good  intentions  of  the  company  have  hitherto  proved  inef- 
"  tcctual.  But  I  am  glad  to  find,  that  now  the  confideration  of  that  bufinefs  is  to 
**  be  ferioufly  refumed  among  you,  my  lord  Berkeley  having  yeftcrday  done  me  the 
**  honour  to  vifit  me,  and  dUcourfe  with  me  about  this  affair.  And  fince  I  cannot 
"  wait  on  you  myfelf,  and  have  acquainted  him  with  fome  of  my  thoughts,  I  fhall 
**  defire  you  at  your  next  meeting  to  confer  with  his  lordfhip  about  the  ways  of  pro- 
"  moting  fo  good  a  work.  And  I  the  rather  folicit  this  now,  becaufe  fince  the  be- 
"  ginning  of  this  week  I  received  the  honour  of  a  vifit  from  the  bifhop  of  Oxfordy 
"  with  whom  difcourfing  of  divers  things  relating  to  religion,  his  lordfhip  fecmed  to 
"  wonder,  that  the  Eaft-lndia  company  Ihould  do  nothing  towards  the  fpreading  of 
"  it  in  the  country  they  trade  to,  and  feemed  unwilling  to  fend  able  men  thither  for 
"  minifters.  And  though  I  took  this  occafion  to  riyht  the  company  by  fhewing  him 
"  that  he  had  been  mifinformed,  and  to  relate  to  him  the  matter  of  fact,  which  I  could 
"  do  in  great  part  upon  my  own  knowledge ;  yet  his  lordfhip  having  afTurcd  me,  that 
*'  in  cafe  reafonable  encouragement  were  given,  foberand  learned  men  Ihould  be  fitted 
«*  in  the  univerfity  to  be  fent  into  India*  and  furnifhed  not  only  with  the  Arabic  tongue, 
**  bur,  if  it  were  defired,  with  arithmetic  and  other  qualifications  fit  to  recommend 
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'*  them,  and  make  them  appear  more  confiderable,  and  grow  more  ufefu!  in  thofe 
**  parts ;  I  cannot  but  take  this  rife  to  folicit  you  to  relume  in  good  earneft  the 
"  thoughts  of  fpeedily  doing  fomcthing  worthy  of  the  famous  Eafi-India  company  of 
**-  England.  The  way  I  leave  to  your  wifdoms,  not  dcfpairing,  that  if  but  fo  much  i 
**■  be  done  at  firft  as  may  be  carried  without  confiderable  opposition,  the  goodnefs  of 
"the  work  will  procure  a  bleffing  on  it  that  will  make  it  profperous  ;  and  the  fuo 
**-  ccis  will  invite  perhaps  many  more  than  your  own  company  to  be  co-operators 
**  with  the  truth,  and  contributors  to  the  enlarging  the  Pale  of  the  Chriftian  church. 
"  If  you  mould  now  a(k  me,  what  is  to  be  done  with  any  ftock  or  income  that  may 
•*  be  raifed  for  fuch  an  ule  ?  I  mall  willingly  at  large  acquaint  you  with  my  poor 
**  thoughts  the  next  time  you  pafs  this  way  and  in  the  mean  time  give  me  leave  to 
"  put  you  in  mind  of  what  is  done  in  the  corporation,  (whereof  you  are  a  member) 
"  for  gofpellizing  (as  they  phrafe  it)  the  natives  of. New  England.  For  the  ways  we 
"  employ  to  convert  and  inftruft  them,  are  chiefly  thefe:  Firft,  Wc  have  caufed  - 
"  the  holy  fcriptures  and  fome  few  choice  pcadical  books  to  be  tranflated  into  their 
"  chiefeft  language.  To  which  you  may  add  the  publilhing  of  a  folid  but  civilly 
"  penned  confutation  of .  the  authentic  books  wherein  the  Bramins  religion  is 
"  contained. 

"  Nixt,  we  have  caufed  fome  of  ours  to- learn  their  tongue  j  and  having  convinced 
"  them  of  their  idolatry  and  the  Gnfulnefs  of  their  courfes,  to  preach  to  them,  and  to 
"  -  catechife  them  in  their  own  language. 

"  And  then  we  breed  fome  of  their  hopeful. forward  youths  to  that  knowledge  of  - 
"  the  Engltfh  tongue  and  European  learning,  that  they  may  afterwards  be  able  to  con- 
"  fute  the  idolatrous  prieils,  and  convert  and  inftruft  their  own  countrymen. 

"  Other  methods  we  do  on  fome  occafions  employ ;  but  to  particularifeand  infifl: 
"  on  them,  would  require  more  than  a  letter  ;  and  this,  I  fear,  is  grown  too  tedious 
"  already,  and  therefore  I  ihall  here  conclude  it  with  my  hearty  wifhes,  that,  efpe- 
M  cially  at  a  time  when  the  company  wants  not  enemies,  they  may  be  directed  to  do  • 
w  a  thing  fo  good  in  itfelf,  and  of  fo  good  a  report  as  that  which  has  been  recora-  • 
"mended  to  you,  I  hope,  by  your  own  piety,  as  well  as  by  the  motion  of, 

"SIR, 

"  Your  moft  affeaionate  friend,  and  moft  humble  fervant, : 

■ 

"  Robert  BovtE." 

His  zeal  for  the  tnterefl:  of  the  Chriftian  religion,  appeared  the  year  following  in 
another  remarkable  inftancc;  for  he  was  at  the  cxpence  of  printing  five  hundred  co- 
pies of  the  four  Gofpels,  and  Ails  of  the  Apojlles,  in  the  Malayan  tongue,  under  the 
direction  of  Mr.  (afterwards  Dr.)  Xbomas  Hyde,  keeper  of  the  Bodleian  library.  This 
work  was  publifhed  at  Oxford  in  1677  in  4to,  with  this  title  :  fang  Ampat  Evangelia 
dtrri  tnan  Kitu  Jefu  Cbrifti  duan  Beorboxitan  derri  jang  ApoftoH  Bcrfafli  Berfalin  dallam 
Baffa  Maiayo.  T bat  is,  The  four  Gofpels  cf  our  Lord  Jefus  Cbrift,  and  tie  Atts  of  the  holy 
Apejllis,  tranflated  into  the  Malayan  tongue:  with  a  preface  by  Dr.  Thomas  Marfbal, 
reftor  of  Uncoln  college  in  Oxford,  and  afterwards  dean  of  Gloiucfler,  and  with  the 
following  dedication  by  Mr.  Hyde,  which  i  mall  here  infort  from  the  original. 
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"  To  the  honourable  Robert  Boyle,  Efq;  one  of  the  diretlors  of  the  Eaft-India 
"  company  for trade ',  and  governor  of  the  corporation  for  the  propagation  of 
"  the  Gofpel  and  the  converfton  of  the  American  natives  m  New  England. 

"SIR, 

>"*'  XT  OUR  pious  defign  of  printing  the  holy  Gofpcls,  and  the  Acts  of  the  Apoftles, 
*«  \  in  the  Malayan  tongue,  being  by  God's  afliftance  linifhed  at  your  coft  and 
**  charge,  as  correct  as  ail  my  diligence  could  poflible  make  it,  the  work  now  done 
**  returns  to  you,  offering  itfeif  to  be  employed  to  that  good  end  and  purpofe  for  which 
*«  yoii  intended  it,  ziz.  tor  God's  glory,  and  the  good  of  the  fouls  of  thofc  poor 
u  Indians,  to  whom  the  glorious  rays  of  the  Gofpel  have  not  yet  flione,  or  at  leaft  in 
**  a  very  obfeure  manner  •,  that  fo  by  this  means  they  who  fat  in  darknefs  and  Hie 
*'  fliadOw  of  death,  may  have  great  light  rifen.  And  the  converlion  of  filch  miferable 
M  infidels  from  their  grofs  idolatry,  and  the  gaining  of  fouls  to  heaven,  being  a  work 
u  fo  very  acceptable  to  both  God  and  man  \  we  well  hope,  that  this  your  good  ex- 
'*  ample  will  prove  an  incitement  to  others  of  our  nation  to  procure  and  promote 
**  fuch  like  laudable  undertakings.  But  your  charity  is  not  limited  only  to  the  Eaft- 
"  Indians,  for  the  poor  fouls  of  the  Well-Indians  are  alio  bound  to  blefs  you,  you  be- 
"  ing  the  head  of  that  corporation,  which  is  cftablifhcd  by  his  Majcfty  at  London  for 
"  the  receiving  and  difpofing  of  the  benefactions  of  well-minded  Chriftians  (to  which 
M  die  faid  corporation  do  ufually  add  of  their  own  no  frriall  mites)  to  be  tranfmitted 
*'  to  the  commiflioners  of  the  united  colonies  in  New  England,  and  there  to  be  em- 
**  ployed  for  the  propagation  of  the  Gofpel.  By  the  folc  coft  and  care  of  this  fore- 
**  mentioned  corporation  it  was,  that  the  whole  Bible,  and  fome  other  books  of  piety, 
"  were  tranflatcd  into  the  language  of  New  England  by  the  pains  of  the  reverend  Mr. 
*'  Eliot,  who  made  a  grammar,  now  alio  in  print,  for  that  language,  and  who  daily 
"  labours  in  the  work  of  the  Gofpel  there,  he  having  an  honorary  ftipend  continued 
to  him  by  the  above-mentioned  corporation.  Wherefore,  if  charity  is  not  grown 
™  too  cold  in  theft  northerly  parts  of  the  world,  thofe  things,  which  have  been  already 
*'  performed,  may  jviiUy  he  expected  to  be  fufficicnt  incentives  to  kindle  and  actuate 
"  the  zeal  of  many  good  people,  by  whofe  pious  endeavours,  in  the  promoting  of 
"  the  Gofpel  of  our  Lord  Jefus  Chrill,  all  the  ends  of  the  earth  may  in  time  fee  the 
**  falvation  of  God.  All  which  I  have  now  to  add  is,  chat  God  in  his  goodneis  would 
"  be  pleafed  to  continue  to  you  long  life  and  happinefs  •,  that  fo  you  may  cheat-fully  go 
»*  on  to  finilh  the  good  works  which  you  have  begun,  anil  which  you  farther  intend  j 
"  which  is  the  hearty  prayer  of, 

«  S  I  R, 

Sept.  14,  1677.  fiom  the  public 

library  it  0*fcni.  tt  yQUr  ycry  fricnd) 

«*  and  moft  humble  (errant, 

"  Thomas  Hyde." 

The  fame  year  there  was  publilhcd  at  Genrja,  in  4to,  a  collection  of  fome  of  our 
author's  works,  which  had  been  tranflated  into  Latin,  under  this  title,  Roberti  Boyle, 
nobiliffimi  Angli,  &  Socieiatis  Regit  -digniffmi  focii,  opera  varia  j  of  which  collection 
Mr.  Oldenburg,  in  the  Pbilofopbical  Tran/atlicns,  No.  CXXX.  p.  766,  767,  gives  the 

follow- 
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following  account:  \.  That  is  was  publifhed  without  the  confcntor  knowledge  of  the 
author.  2.  That  the  year  in  the  frontifpiece  of  it  is  one  and  the  fame,  as  if  the  feve- 
ral  treatifes  contained  in  this  volume  had  been  publilhcd  in  one  year ;  and  that  the 
enumeration  of  thole  treatifes,  made  in  the  catalogue  of  this  Latin  edition,  is  not  ac- 
cording to  the  time  wherein  they  were  firft  printed ;  for  the  firfl  of  the  books  men- 
tioned in  that  catalogue  was  publifhed  in  Hnglifli  in  1660,  the  fifth  and  fixth  m  1661, 
the  fecond  in  1662,  the  fever.tb'xn  1664,  the  fourth  in  1666,  the  third  in  167 the 
eighth  in  167 1,  the  tenth  in  1672,  and  the  ninth  in  1673,  "  fo  prcpoftcroufly  arc  thofc 
"  books  ranged  in  this  catalogue  and  volume;  which  the  reader  was  to  be  infotmed 
"•of,  that  by  comparing  the  feveral  true  dates  of  the  firll  edition  of  this  author's 
"  wprks  with  the  books  of  others  fince  printed,  the  priority  of  the  experiments,  and 
"  cohiiderations  reflectively  contained  in  them,  may  be  truly  Hated."  3.  That  there 
is  no  mention  made  in  the  general  title,  nor  in  any  advertifement,  tint  thefe  books  are 
all  of  them  traniktions  out  of  Engliih,  in  which  tongue  the  author  wrote  them  all. 
4.  That  the  trcatile  of  the  Origin  of  Forms  and  futilities,  and  that  of  fubordiuate  Forms, 
are  both  omitted  in  this  volume,  though  they  were  printed  even  in  Latin,  at  Oxford,  • 
ever  fince  the  year  1669,  as  they  had  been  printed  in  Engliih  in  1667. 

In  167S  Mr.  Boyle's  Short  Memorial  of  fame  Obfcrvaticus  wade  upon  an  ariifieia!  Sub- 
jlence,  that  Jbines  uitbout  any  preceding  Illujlration,  was  publifhed  in  Mr.  Hook's  Leclio- 
nts  Culler.  No.  II.  p.  57.  and  his.  Hiftorical  Account  of  a  Degradation  of  Gold  made  by 
an  Anti-Elixir,  a  Jlrange  chemical  Narrative.,  was  printed  at  London  in  4to,  and  re-  « 
printed  there  in  1739  m  4to-  *n  l'"s  P'ece»  Pyropbilus,  one  of  the  interlocutors  of  the 
Dialogue,  obferves,  that  though  he  could  not  alfirm,  that  "  he  had  with  his  own 
"  hands  made  projeilion  (as  chemilts  are  wont  to  call  the  Hidden  tranfmutation  made 
"  by  a  fmall  quantity  of  their  admirable  elixir)  yet  I  can  affirm,  fays  he,  much  of 
"  what  hath  been  urged  for  the  poflibility  of  fuch  a  Hidden  change  of  a  metalline  body 
"  by  a  way  which,  I  prcfumc,  will  furprift  you.  For  to  make  it. more  credible,  that 
"  other  metals  are  capable  of  bt  ing  graduated  or  exalted  into  gold,  by  way  of  pro- 
M  jetlion,  I  will  relate  to  you,  that  by  the  like  way  gj-ld  has  been  degraded  or  imbalcd.  • 
"  If,  continues  be,  it  can  be  made  appear,  that  art  has  produced  an  anti-elixir,  or 
"  agent,  that  is  able  in  a  very  fhort  time  to  work  a  very  notable  though  deteriorating 
"  change  upon  a  metal,  in  proportion  to  which  its  quantity  is  very  inconfiderablei 
"  I  fee  not  why  it  Ihould  be  thought  importable,  that  art  may  alfo  make  a  true  elixir, 
"  or  powder,  capable  of  fpeedily  tranfmucing  a  great  proportion  of  a  baler  metal  into 
"filver  or  gold  ;  efpecially  if  it  be  confidercd,  that  thole  that  tre.r.  of  thefe  arcana, 
"  confefs,  that  it  is  not  every  matter  which  may  be  juflly  called  the  Philofophers 
"  Stone,  that  is  able  to  tranfmute  other  metals  in  vaft  quantities,  fince  feveral  of  thefe 
"  writers  (and  even  Lully  himfelf )  make  differing  orders  or  degrees  of  elixir,  and  ac- 
"  knowledge,  that  a  medicine  or  tincture  of  tiie  rirlt  or  lowed  order,  will  not  tranfmute 
M  above  ten  times  its  weight  of  an  imperfect  metal."  However  the  celebrated  che- 
mift  Otto  Tachenius  was  of  opinion,  that  notwithstanding  what  is  related  in  this  narra- 
tive, fait  of  tartar  is  capable  of  recovering  gold  thus  debafed  to  its  original  purity. 

The  regard  which  the  great  Newton  had  for  Mr.  B;yle,  will  zppear  from  a  very  cu- 
hoih  letter  which  the  former  wrote  to  him,  explaining  his  fentiments  upon  one  of  the 
moll  abftrufe  points  of  philofophy  with  refpect  to  the  retherial  medium,  which  in  his 
Optics  he  propofes  as  the  mechanical  cau!c  of  gravitation.    This  letter  having  never  • 
.  before  feen  the  light,  will  be  proper  to  be  inlerfcd  here. 

"  Honoured 
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Honoured  S  I  R, 

•**  ¥  HAVE  fo  long  deferred  to  fend  you  my  thoughts  about  the  phyfical  qualities 
1  wefpeak  of,  that  did  I  notefteem  myfelf  obliged  by  promife,  I  think  1  Ihould 
•«•  be  afhamed  to  fend  them  at  all.    The  truth  is,  my  notions  about  tilings  of  this  kind 

•  «•■  are  fo  indigefted,  that  I  am  not  well  fatisficd  myfelf  in  them;  and  what  I  am  not 
•«  fatisfied  in,  I  can  fcarce  efteem  fit  to  be  communicated  to  others;  efpecially  in  na- 

•  «*  tural  philofophy,  where  there  is  no  end  of  fancying.  But  becaufe  I  am  indebted 
«*  to  you,  and  yefterday  met  with  a  friend,  Mr.  Matdyverer,  who  told  me  he  was  go- 
•*  ing  to  London,  and  intended  to  give  you  the  trouble  of  a  vilit,  I  could  not  forbear 

•  "  to  take  the  opportunity  of  conveying  this  to  you  by  him. 

««  It  being  only  an  explication  of  qualities  which  you  defirc  of  me,  I  mail  fet  down 
**  my  apprenenfions  in  the  form  of  fuppofitions,  as  follows.  And  firft,  I  fuppofe, 
**  that  there  is  diffufed  through  all  places  an  aethereal  fubftance,  capable  of  contrac- 
"  tion  and  dilaution,  ftrongly  elaftic,  and,  in  a  word,  much  like  air  in  all  refpects, 
*'  but  far  more  fubtile. 

**  2.  I  suppose  this  aether  pervades  all  grofs  bodies,  but  yet  fo  as  to  (land  rarer  in 
**  their  pores  than  in  free  fpaces,  and  fo  much  the  rarer,  as  their  pores  are  lefs.  And 
*«  this  I  fuppofe  (with  others)  to  be  the  caufe  why  light  incident  on  thole  bodies  is 
«•  refracted  towards  the  perpendicular  ;  why  two  well  poliftied  metals  cohere  in  a  re- 
*»  ceiver  exhaufted  of  air ;  why  $  ftands  fometimcs  up  to  the  top  of  a  glafs  pipe, 
"  though  much  higher  than  30  inches  ;  and  one  of  the  main  cauics,  why  the  parta 
**  of  all  bodies  cohere ;  alio  the  caufe  of  filtration,  and  of  the  rifing  of  water  in  fmall 
"  glafs  pipes  above  the  furface  of  the  ftagnating  water  they  are  dipped  into :  for  I 
.**  fufpecl  the  aether  may  ftand  rarer,  not  only  in  the  infenhble  pores  of  bodies,  but 
.*«  even  in  the  very  fenfiblc  cavities  of  thofe  pipes.  And  the  fame  principle  may  caufe 
"  menftruums  to  pervade  with  violence  the  pores  of  the  bodies  they  difiblve,  the  fur- 
"  rounding  aether,  as  well  as  the  atmofphere,  preftuig  them  together. 

"  I  supposE.thc  rarer  {ether  within  bodies,  and  the  denfer  without  them,  not  to 
44  be  terminated  in  a  mathematical- fuperficies,  but  to  grow  gradually  into  one  another 
**  the  external  aether  beginning  to  grow  rarer,  and  the  internal  to  grow  denfer,  at  fome 
"  little  diftance  from  the  fuperficies  of  the  body,  and  running  through  all  intermediate 
41  degrees  of  denfity  in  the  intermediate  fpaces.  And  this  may  be  the  caufe  why 
"  light,  in  GrimaUo's  experiment,  palling  by  the  edge  of  a  knife,  or  other  opake 

*  body,  is  turned  afide,  and  as  it  were  refra&ed,  and  by  that  refraction  makes  levcrai 
«*  colours.  Let  ABCD  be  a  denfe  body,  whether 
44  opake  or  tranfparenr,  EFGH  the  outfide  of  the 
"  uniform  aether,  which  is  within  it,  IKLM  the  infidc 
"  of  the  uniform  xthcr,  which  is  without  it ;  and  con- 
u  ceive  the  aether,  which  is  between  EFGH  and 
**  IKLM,  to  run  through  all  intermediate  degrees  of 
"  denfity  between  that  of  the  two  uniform  ethers  on  ci- 
.**  thcr  fide.    This  being  fuppofed,  the  rays  of  the  fun 

*  SB,  SK,  which  .pafs  by  the  edge  of  this  body  bc- 
rf*  tween  B  and  K,  ought  in  their  paflage  through  the 

unequally  denfe  aether  there,  to  receive  a  ply  from  the  denfer  aether,  which  is  on 
M  that  fide  towards  K,  and  that  the  more  by  how  much  they  pafs  nearer  to  the  body, 

and  thereby  to  be  fcattered  through  the  fpace  PQRST,  as  by  experience  they 
"  are  found  to  be.  Now  the  fpace  between  the  limits  EFGH  and  IKLM,  I  fiiall 
J  call  the  fpace  ol  the  jethcr's  graduated  rarity. 

.     "  4.  Whes 
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Whew  two  bodies  moving  towards  one  another  come  near  together,  I  fuppofe 
«  the  aether  between  them  to  grow  rarer  than  before,  and  the  fpaces  of  its  graduated 
"  rarity  to  extend  further  from  the  fuperficies  of 
««  the  bodies  towards  one  another ;  and  this,  by 
"  reafon  that  the  aether  cannot  move  and  play  up 
"  and  down  fo  freely  in  the  ftrait  pafiage  be- 
the  bodies,  as  it  could  before  they  came  fo 
"  near  together.  Thus,  if  the  fpace  of  the  aether's 
m  graduated  rarity  reach  from  the  body 
«  ABCDFE  only  to  the  diftance  GHLMRS, 
"  when  no  other  body  is  near  it,  yet  may  it  reach 
**  farther,  as  to  IK,  when  another  body  NOPQ^ 
"  approaches :  and  as  the  other  body  approaches  S  ;- 
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"  more  and  more,  I  fuppofe  the  aether  between  them  will  grow  rarer  and  rarer. 

*'  These  fuppofitions  I  have  fo  defcribed,  as  if  I  thought  the  fpaces  of  graduated 
u  ether  had  precife  limits,  as  is  exprefled  at  IK LM  in  the  firft  figure,  and  GMRS 
"  in  the  fecond :  for  thus  I  thought  I  could  better  exprefs  myfelf.  But  really  I  do 
**  not  think  they  have  fuch  precife  limits,  but  rather  decay  infenfibly,  and,  in  fo  decay- 
**  ing,  extend  to  a  much  greater  diftance  than  can  eafily  be  believed,  or  need  be 
■  fuppofed. 

"  5.  Now  from  the  fourth  fuppofirion  it  follows,  that  when  two  bodies  approach- 
**  ing  one  another,  come  fo  near  together  as  to  make  the  aether  between  them  begin 
«*  to  rarefy,  they  will  begin  to  have  a  reluctance  from  being  brought  nearer  together, 
**  and  an  endeavour  to  recede  from  one  another :  which  reluctance  and  endeavour 
"  will  encreafe,  as  they  come  nearer  together,  becaufe  thereby  they  caule  the  interja- 
*•  cent  aether  to  rarefy  more  and  more.  But  at  length,  when  they  come  fo  near  to- 
"  gether,  that  the  excefs  of  preffure  of  the  external  aether,  which  furrounds  the  bodies, 
*«  above  that  of  the  rarefied  aether,  which  is  between  them,  is  fo  great,  as  to  overcome 
"  the  reluctance  which  the  bodies  have  from  being  brought  together  j  then  will  that 
**  excefs  of  pre  fill  rc  drive  them  with  violence  together,  and  make  them  adhere  ftrongly 
"  to  one  another,  as  was  faid  in  the  fecond  fuppofition.  For  inftance,  in  the  fecond 
**  figure,  when  the  bodies  ED  and  NP  are  fo  near  together,  that  the  fpaces  of  the 
*'  aether's  graduated  rarity  begin  to  reach  to  one  another,  and  meet  the  line  IK ;  the 
"  asther  between  them  will  have  fuftered  much  rarefaction,  which  rarefaction  re- 
"  quires  much  force,  that  is,  much  prefling  of  the  bodies  together :  and  the  endea- 
•«  vour  which  the  aether  between  them  has  to  return  to  its  former  natural  ftate  of  con- 
«l  denfation,  will  caufe  the  bodies  to  have  an  endeavour  of  receding  from  one  another. 
«*  But,  on  the  other  hand,  to  counterpoife  this  endeavour,  there  will  not  yet  be  any 
**  excels  of  denfity  of  the  aether  which  furrounds  the  bodies,  above  that  of  the  aether 
**  which  is  between  them  at  the  line  1 K.  But  if  the  bodies  come  nearer  together,  fo 
•*  as  to  make  the  aether  in  the  mid-way  line  IK  grow  rarer  than  the  furrounding 
**  as:her,  there  will  arifc  from  the  excefs  of  denfity  of  the  furrounding  aether  a  com- 
««  preffure  of  the  bodies  towards  one  another :  which  when  by  the  nearer  approach 
««  of  the  bodies  it  becomes  fo  great,  as  to  overcome  the  aforefaid  endeavour  the  bodies 
**  have  to  recede  from  one  another,  they  will  then  go  towards  one  another  and  adhere 
**  together.  And,  on  the  contrary,  if  any  power  force  them  afunder  to  that  diftance, 
"  where  tlie  endeavour  to  recede  begins  to  overcome  the  endeavour  to  accede,  they 
«*  will  again  leap  from  one  another.  Now  hence  I  conceive  it  is  chiefly,  that  a  fly 
«*  walks  on  water  without  wttting  her  feet,  and  conlequently  without  touching  the 
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**  water  j  that  two  polifhed  pieces  of  glafs  are  not  without  prcflure  brought  to  COB-' 
44  tad,  no,  not  thougK  the  one  be  plain,  the  other  a  little  convey  \  that  the  particles' 
44  of  duft  cannot  by  prefling  be  made  to  cohere,  as  they  would  do,  if  they  did  but] 
««  fully  touch ;  that  the  panicles  of  tinging  fubftanccs  and  faks  diflblved  in  water  do^ 
44  not  of  their  own  accprd  concrete  and  fall  to  the  bottom,  but  diffufe  themfclves  all" 
44  over  the  liquor,  and  expand  ftill  more,  if  you  add  more  liquor  to  them.  Alfo,]' 
"  that  the  particles  of  vapours,  exhalations,  and  air,  do  ftand  at  a  dilVance  from'  j 
44  one  another,  and  endeavour  to  recede  as  far  from  one  another,  as  the  preflure  of 
44  the  incumbent  atmofphere  will  let  them  :  for  I  conceive  the  confufed  mafs  of  va-" 
"  pours,  air,  and  exhalations,  which  we  call  the  atmofphere,  to  be  nothing' elfc  but' 
"  the  particles  of  all  forts  of  bodies,  of  which  the  earth  confifts,  feparatedrrom  one 
"  another,  and  kept  at  a  dirtance,  by  die  faid  principle. 

"  From  thefc  principles  the  actions  of  menftruums  upon  bodies  may  be  thus  ex- 
"  plained.  Suppofe  any  tinging  body,  as  cochineal,  or  logwood,  be  put  into 
4t  water ;  fo  foon  as  the  water  finks  into  its  pores  and  wets  on  all  fides  any  particle^ 
*'  which  adheres  to  the  body  only  by  the  principle  in  the  fecond  fuppofition,  it  takes 
44  off,  or  at  lcaft  much  diminilhcs  the  efficacy  of  that  principle  to  hold  the  particle  tot 
*•  the  body,  becaufe  it  makes  the  aether  on  all  fides  the  panicle  to  be  of  a  more' 
41  uniform  denfity  than  before.  And  then  the  panicle  being  fhaken  off^  by  any  little 
44  motion,  floats  in  the  water,  and  with  many  fuch  others  makes  a  tincture  ■,  which 
44  tincture  will  be  of  fomc  lively  colour,  if  the  panicles  be  all  of  the  fame  fize  and' 
*'  denfity-,  otherwife  of  a  dirty  one.  For  the  colours  of  all  natural  bodies  whatever 
"  feem  to  depend  on  nothing  but  the  various  fizes  and  denfities  of  their  panicles  \ 
"  as  I  think  you  have  feen  defcribed  by  me  more  at  large  in  another  paper.  If  the 
■*  particles  be  very  fmall  (as  are  thofe  of  faks,  vitriols,  and  gums)  they  arc  tranf- 
M  parent ;  and  as  they  are  fuppofed  bigger  and  bigger,  they  put  on  thefe  colours  in 
"  order,  black,  white,  yellow,  red  •,  violet,  blue,  pale  green,  yellow,  orange,  red  ^ 
44  purple,  blue,  green,  yellow,  orange,  red,  t$c.  as  is  difcerned  by  the  colours, 
44  which  appear  at  the  feveral  thicknefles  of  very  thin  plates  of  tranfparent  bodies. 
44  Whence,  to  know  the  caufes  of  the  changes  of  colours,  which  are  often  made  by, 
44  the  mixtures  of  feveral  liquors,  it  is  to  be  confidered,  how  the  panicles  of  any 
44  tincture  may  have  their  fize  or  denfity  altered  by  the  infufion  of  another  liquor. 

"  When  any  metal  is  put  into  common  water,  the  water  cannot  enter  into  its  pores, 
"  to  act  on  it  and  diflblve  it.  Not  that  water  confifts  of  too  grofs  parts  for  this  pur- 
44  pofe,  but  becaufe  it  is  unfociable  to  metal.  For  there  is  a  certain  fecret  principle 
"  in  nature,  by  which  liquors  are  fociable  to  fome  things,  and  unfociable  to  others. 
"  Thus  water  will  not  mix  with  oil,  but  readily  withTpirit  of  wine,  or  with  faks. 
"  It  finks  alfo  into  wood,  which  quickfilver  will  not ;  but  quickfilver  finks  into 
"  metals,  which,  as  I  faid,  water  will  not.  So  aqua  fort  is  difiblves  u  ,  not  O,  aqua 
««  regis  O,  not  »  ,  CsV.  But  a  liquor,  which  is  of  itfelf  unfociable  to  a  body,  may, 
"  by  the  mixture  of  a  convenient  mediator,  be  made  fociable.  So  molten  lead, 
"  which  alone  will  not  mix  with  copper,  or  with  regulus  of  Mars,  by  the  addition 
M  of  tin  is  made  to  mix  with  either.  And  water,  by  the  mediation  of  faline  fpirits, 
"  will  mix  with  metal.  Now  when  any  metal  is  put  in  water  impregnated  with  fuch 
41  fbirits,  as  into  aqua  fortis,  aqua  regis,  fpirit  of  vitriol,  or  the  like,  the  particles  of 
"  the  fpirits,  as  they,  in  floating  in  the  water,  ftrike  on  the  metal,  will  by  their 
"  i'ociablencfs  enter  into  its  pores,  and  gather  round  its  outfide  particles,  and,  by  ad- 
*4  vantage  of  the  continual  tremor  the  particles  of  the  metal  are  in,  hitch  themfelvcs 
44  in  by  degrees  between  thole  particles  and  the  body,  and  loofen  them  from  it ;  and 
a  44  the 
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«  the  water  entering  into  the  pores  together  with  the  faline  fpirits,  the  particles  of 
**  the  metal  will  be  thereby  ftill  more  loofed,  fo  as,  by  that  motion  the  iblution  puts 
u  them  into,  to  be  cafily  fhaken  off,  and  made  to  float  in  the  water :  the  faline  par- 
«  ticles  ftill  encompaffing  the  metallic  ones  as  a  coat  or  fhell  does  a  kernel, 
44  after  the  manner  expreffed  in  the  annexed  figure.  In  which  figure  I 
**  have  made  the  particles  round,  though  they  may  be  cubical,  or  of  any 
**  other  fliape. 

M  If  into  a  folution  of  metal  thus  made  be  poured  a  liquor,  abounding  with 
44  particles,  to  which  the  former  faline  particles  are  more  fociable  than  to  the  parti- 
"  cles  of  the  metal  (fuppofe  with  particles  of  fait  of  tartar)  then  fo  foon  as  they  ftrike 
*'  on  one  another  in  the  liquor,  the  faline  particles  will  adhere  to  thofe  more  firmly 
44  than  to  the  metalline  ones,  and  by  degrees  be  wrought  off  from  thofe  to  enclole 
44  thefe.    Suppofe  A  a  metalline  particle,  enclofed  with  faline  ones  of  fpirit  of  nitre, 
44  E  a  particle  of  fait  of  tartar,  contiguous  to  two  of  the  particles  of 
"  fpirit  of  nitre  b  and  c,  and  fuppofe  the  particle  E  is  impelled  by  any 
44  motion  towards  d,  fo  as  to  roll  about  the  particle  c,  till  it  touch  the 
•«  particle  d,  the  particle  b  adhering  more  firmly  to  E  than  to  A,  will  be 
44  forced  off  from  A.    And  by  the  fame  means  the  particle  E,  as  it  rolls 
«*  about  A,  will  tear  oft  the  reft  of  the  faline  particles  from  A,  one  after 
«*  another,  till  it  has  got  them  all,  or  almoft  all,  about  itfclf.    And  when 
44  the  metallic  particles  are  thus  divefted  of  the  nitrous  ones,  which,  as  a  mediator 
"  between  them  and  the  water,  held  them  floating  in  it ;  the  alcalizate  ones  crowd- 
"  ing  for  the  room  the  metallic  ones  took  up  before,  will  prefs  thefe  towards  one 
44  another,  and  make  them  come  more  eafily  together :  fo  that  by  the  motion  they 
**  continually  have  in  the  water,  they  ihall  be  made  to  ftrike  on  one  another,  and 
44  then,  by  means  of  the  principle  in  the  fecond  fuppofition,  they  will  cohere  and 
44  grow  into  clufters,  and  fall  down  by  their  weight  to  the  bottom,  which  is  called 
"  precipitation. 

"In  the  folution  of  metals,  when  a  particle  is  looting  from  the  body,  fo  foon  as 
44  it  gets  to  that  diftance  from  it,  where  the  principle  of  receding  defcribed  in  the 
44  fourth  and  fifth  fuppofitions  begins  to  overcome  the  principle  of  acceding,  de- 
«*  fen  bed  in  the  fecond  fuppofition,  the  receding  of  the  particle  will  be  thereby  ac- 
44  eclerated ;  fo  that  the  particle  fliall  as  it  were  with  violence  leap  from  the  body, 
**  and  putting  the  liquor  into  a  briflc  agitation,  beget  and  promote  that  heat  we  often 
*«  find  to  be  caufed  in  folutions  of  metals.  And  if  any  particle  happen  to  leap  off 
**  thus  from  the  body,  before  it  be  furrounded  with  water,  or  to  leap  off  with  that 
44  fmartnefs,  as  to  get  loofe  from  the  water  •,  the  water,  by  the  principle  in  the  fourth 
*  and  fifth  fuppofitions  will  be  kept  off  from  the  particle,  and  ftand  round  about 
"  it.  like  a  fpherically  hollow  arch,  not  being  able  to  come  to  a  full  contact  with  it 
44  any  more.  And  feveral  of  thefe  particles  afterwards  gathering  into  a  duller,  fo  as 
44  by  the  fame  principle  to  ftand  at  a  diftance  from  one  another,  without  any  water 
44  between  them,  will  compofe  a  bubble.  Whence  I  fuppofe  it  is,  that  in  brilk  fo- 
44  lutions  there  ufually  happens  an  ebullition. 

44  This  is  one  way  of  tranfmuting  grofs  compact  fubftances  into  aereal  ones.  An- 
44  other  way  is,  by  heat.  For  as  faft  as  the  motion  of  heat  can  fliake  off  the  par- 
44  ticles  of  water  from  the  furface  of  it,  thofe  particles,  by  the  faid  principle,  will 
44  float  up  and  down  in  the  air,  at  a  diftance  both  from  one  another,  and  from  the 
41  particles  of  air,  and  make  that  fubftance  we  call  vapour.  Thus  I  fuppofe  it  is, 
44  when  the  particles  of  a  body  are  very  imall  (as  I  fuppofe  thofe  of  water  are)  fo 
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«  tnat  tnc  aftion  0f  heat  alone  may  be  fufficicnt  to  (hake  them  afunder.  But  if  the 
*<  particles  be  much  larger,  they  then  require  the  greater  force  of  diffolving  meo- 
«'  ftruums,  to  feparatc  them,  unlefs  by  any  means  the  parties  can  be  firft  broken 
«*  into  finallerones.  For  the  moft  fixed  bodies,  even  gold  itfelf,  fome  have  faid  will 
«  become  volatile,  only  by  breaking  their  parts  fmallcr.  Thus  may  the  volatility 
«  and  fixednefs  of  bodies  depend  on  the  difierent  fizes  of  their  parts. 
.    «  And  on  the  fame  difference  of  fize  may  depend  the  more  or  lefs  permanency  of 

«  aerial  fubftances,  in  their  ftate  of  rarefaction.    To  under-    

«  ftand  this,  let  us  fuppofe  A  B  C  D  to  be  a  large  piece  of  j* 
"  any  metal,  E  F  G  H  the  limit  of  the  interior  uniform  aether 
«  and  K  a  part  of  the  metal  at  the  fuperficies  A  B.  If  this 
«  part  of  particle  K  be  fo  little,  that  it  reaches  not  to  the 
•«  limit  E  F,  it  is  plain,  that  the  aether  at  its  center  muft  be 
«  lefs  rare,  than  if  the  particle  were  greater }  for  were  it 
«  greater,  its  center  would  be  further  from  the  fuperficies  A  B,  that  is,  in  a  place, 
ii  ^nere  'thc  aether  (by  fuppofition)  is  rarer.  The  lefs  the  particle  K  therefore,  the 
«  denfer  the  aether  at  its  center,  becaufe  its  center  comes  nearer  to  the  edge  A  B, 
«  where  the  aether  is  denfer  than  within  the  limit  E  V  G  H.  And  if  the  particle 
"  were  divided  from  the  body,  and  removed  to  a  diftance  from  it,  where  the  aether 
«  is  ftill  denfer,  the  aether  within  it  muft  proportionally  grow  denfer.  If  you  con- 
u  Gdcr  this,  you  may  apprehend,  how  by  diminilhing  thc  particle,  the  rarity  of  the 
«  aether  within  it  will  be  diminilhed,  till  between  the  denfity  of  the  aether  without, 
««  and  the  denfity  of  the  aether  within  it,  there  be  little  difference  •,  that  is,  till  the 
««  caufe  be  almoit  taken  away,  which  mould  keep  this  and  other  fuch  particles  at  a 
«  diftance  from  one  another.  For  that  caufe  explained  in  the  fourth  and  fifth  fup- 
m  pofitions,  was  the  excels  of  denfity  of  the  external  aether  above  that  of  the  intcr- 
"  nal  This  may  be  the  reafon  then,  why  the  fmall  particles  of  vapours  eafily  come 
"  together,  and  arc  reduced  back  into  water,  uolefs  thc  heat,  which  keeps  them  in 
«  agitation,  be  fo  great  as  to  diffipate  them  as  faft  as  they  come  together :  but  the 
«  grofll-r  particles  of  exhalations  raifed  by  fermentation  keep  their  aerial  form  more 
«  obftinatcly,  becaufe  thc  aether  within  them  is  rarer. 

"  Nor  does  the  fize  only,  but  the  denfity  of  the  particles  alfo,  conduce  to  the 
"  permanency  of  aerial  fubftances.  For  the  excefs  of  denfity  of  thc  aether  without 
«  luch  particles  above  that  of  the  aether  within  them  is  ftill  greater.  Which  has 
«  made  me  fometimes  think,  that  the  true  permanent  air  may  be  of  a  metallic  ori- 
"  ginal  •,  thc  particles  of  no  fubftances  being  more  denfe  than  thofe  of  metals.  This,' 
"  I  think,  is  alfo  favoured  by  experience,  for  I  remember  I  once  read  in  the  Philo- 
«  fophical  Tranfaftions,  how  M.  Huygnii  at  Paris  found,  that  the  air  made  by  dif- 
"  folving  fait  of  tartar  would  in  two  or  three  days  time  condenfe  and  fall  down  again, 
«  but  the  air  made  by  diflblving  a  metal  continued  without  condenfing  or  relenting 
«  in  the  leaft.  If  you  confider  then,  how  by  the  continual  fermentations  made  in 
"  the  bowels  of  the  earth  there  are  aerial  fubftances  raifed  out  of  all  kinds  of  bodies, 
"  all  which  together  make  the  atmofphere,  and  that  of  all  thefc  thc  metallic  are  the 
«  moft  permanent,  you  will  not,  perhaps,  think  it  abfurd,  that  the  moft  permanent 
«  part  of  the  atmofphere,  which  is  thc  true  air,  mould  be  conftitutcd  of  thefe  •,  efpe- 
"  cially  fince  they  are  the  heavicft  of  all  other,  and  fo  muft  fubfide  to  the  lower 
«'  parts  of  thc  atmofphere,  and  float  upon  the  furface  of  the  earth,  and  buoy  up 
"  the  lighter  exhalation  and  vapours  to  float  in  grcateft  plenty  above  them.  Thus, 
«'  I  fay,  it  ought  to  be  with  the  metallic  exhalations  raifed  in  thc  bowels  of  the 
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lt  earth  by  the  acYion  of  acid  menftruums,  and  thus  it  is  with  the  true  permanent 
"  air  •,  for  this  as  in  reafon  it  ought  to  be  eftcemed  the  moft  ponderous  part  of  the 
«'  atmofphere,  bccaufc  the  loweft,  fo  it  betrays  its  ponderofity,  by  making  vapours 
"  afcend  readily  in  it,  by  fultaining  units  and  clouds  of  fnow,  and  by  buoying  up 
m  grofs  and  ponderous  fmoke.  The  air  alfo  is  the  moft  grofs  unaclive  part  of  the 
"  atmofpherc,  affording  living  things  no  nourifhment,  if  deprived  of  the  more 
«  tender  exhalations  and  fpirits,  that  float  in  it :  and  what  more  unaftivc  and  remote 
"  from  nourifhment  than  metallic  bodies  ? 

**  I  shall  fet  down  one  conjecture  more,  which  came  into  my  mind  now  as  I  was 
««  writing  this  kttcr.  It  is  about  the  caufe  of  gravity.  For  this  end  I  will  fuppofe 
«*  aether  to  confift  of  parts  differing  from  one  another  in  fubtilty  by  indefinite  degrees : 
*•  that  in  the  pores  of  bodies  there  is  lefs  of  the  grofler  aether,  in  proportion  to  the 
"  finer,  than  in  open  fpaces  ;  and  confequently,  that  in  the  great  body  of  the  earth 
«  there  is  much  lefs  of  the  grofler  aether,  in  proportion  to  the  finer,  than  in  the  re- 
M  gions  of  the  air:  and  that  yet  the  grofler  aether  in  the  air  aflfe&s  the  upper  regions, 
"  of  the  earth,  and  the  finer  aether  in  the  earth  the  lower  regions  of  the  air,  in  fuch 
«*  a  manner,  that  from  the  top  of  the  air  to  the  furfacc  of  the  earth,  and  again  from 
«'  the  furface  of  the  earth  to  the  center  thereof,  the  aether  is  infenfibly  finer  and  finer. 
«'  Imagine  now  any  body  fufpended  in  the  air,  or  lying  on  the  earth :  and  the  auher 
"  being  by  the  hypothefis  grofler  in  the  pores,  which  are  in  the  upper  parts  of  the 
«'  body,  than  in  thole  which  are  in  its  lower  parts,  and  that  grofler  aether  being  lefj 
"  apt  to  be  lodged  in  thofc  pores,  than  the  finer  aether  below,  it  will  endeavour  to 
"  get  out  and  give  way  to  the  finer  aether  below,  which  cannot  be  without  the  bodies 
"  defcending  to  make  room  above  for  it  to  go  out  into. 

9  From  this  fuppofed  gradual  fubtilty  of  the  parts  of  aether  fome  things  above 
■  might  be  further  illuftratcd,  and  made  more  intelligible  i  but  by  what  has  been 
«  faid,  you  will  eafily  difcern,  whether  in  thefe  conjectures  there  be  any  degree  of 
«  probability,  which  is  all  I  aim  at.  For  my  own  part,  I  have  fo  little  fancy  to 
**  things  of  this  nature,  that  had  not  your  encouragement  moved  me  to  it,  I  Ihould 
«*  never,  I  think,  have  thus  far  fet  pen  to  paper  about  them.  What  is  amifs  there- 
*«  fore,  I  hope,  you  will  the  more  eafily  pardon  in 

M  Your  moft  humble  fcrvant* 

C«*ri4*,Fefc.»S,l67S.9. 

**  andhonourcjv 

"  Isaac  Newton.'* 

This  letter  of  our  incomparable  Newton  may  perhaps  receive  fome  illuftration  from 
another  T,  which  he  wrote  a  few  years  before  to  Mr.  Oidenburgy  and  was-  as  follows  t 

"SIR, 

«  T  RECEIVED  both  yours,  and  thank  you  for  your  care  in  difpoflng  thofc 
*'  J  things  between  me  and  Mr.  Linus.  I  fuppole  his  friends  cannot  blame  you  at 
**  all  for  printing  his  firft  letter,  it  being  written,  I  believe,  for  that  end,  and  they 

»     i  la  (be  polTaffion  of  William  J  oust,  Ef^. 
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«  jitycr  complaining  of  the  printing  of  that,  but  of  the  not  printing  that,  which 
"  followed,  which  I  take  myfelf  to  have  been  per  accidens  the  occafion  of,  by  re- 
«  fufine  to  anfwer  him.  And  though  I  think  I  may  truly  fay,  1  was  very  little  con- 
«  cerned  about  it,  yet  I  muft  look  upon  it  as  the  refult  of  your  kindnefs  to  me,  that 
"  you  was  UQwilling  to  print  it  without  an  anfwer. 

'  "  As  to  the  paper  of  Obfervations,  which  you  move  in  the  name  of  the  Society 
«  to  have  printed,  I  cannot  but  return  them  my  hearty  thanks  for  the  kind  accep- 
«  tance  they  meet  with  there,  and  know  not  how  to  deny  any  thing,  which  they  dclirc 
«  mould  be  done.  Only  I  think  it  will  be  beft  to  fufpend  the  printing  of  them  for  a 
**  while,  becaufe  I  have  fome  thoughts  of  writing  fuch  another  fet  of  Obfervations 
«  for  determining  the  manner  of  the  productions  of  colours  by  the  prifm,  which, 
»  if  done  at  all,  ought  to  precede  that  now  in  your  hands,  and  will  do  beft  to  be 
«  joined  with  it.  But  this  I  cannot  do  prefently,  by  reafon  of  fome  incumbrances 
««  lately  put  upon  me  by  fome  friends,  and  fome  other  bufinefs  of  my  own,  which 
"  at  present  almoft  take  up  my  time  and  thoughts. 

"  The  additions,  that  I  intended,  I  think  I  muft,  after  putting  you  to  fo  long 
«*  expectations,  difappoint  you  in  •,  for  it  puzzles  me  how  to  connect  them  with  what 
**  I  lent  you  i  and  it  I  had  thofc  papers,  yet  I  doubt  the  things  1  intended  will  not 
«  come  in  fo  freely  as  1  thought  they  might  have  done.  I  could  fend  them  defcribed 
m  without  dependance  on  thole  papers  ■,  but  I  fear  I  have  already  troubled  your  So- 
"  ciety  and  yourfclf  too  much  with  my  fcribbling,  and  fo  fuppofe  it  may  do  better 
««  to  defer  them  till  another  feafon.  I  have  therefore  at  prefent  only  fent  you  two  or 
«  three  alterations,  though  not  of  fo  great  moment,  that  I  need  have  ftaid  you  for 
«  them  i  and  they  are  thefc : 

m  Where  I  fay,  that  tbe  frame  of  nature  may  be  nothing  but  *tber  condenfed  by  afer- 
m  mtntal  principle*  inftead  of  thefe  words  write,  that  it  may  be  nothing  but  various 
«  contextures  of  fome  certain  a:thcrial  fpirits  or  vapours  condenfed,  as  it  were,  by 
u  precipitation,  much  after  the  manner,  that  vapours  arc  condenfed  into  water,  or 
"  exhalations  into  groffer  fubftances,  though  not  fo  eafily  condcnfable ;  and  after 
'<  condenfation  wrought  into  various  forms,  at  firft  by  the  immediate  hand  of  the 
"  Creator,  and  ever  fince  by  the  power  of  nature,  who  by  virtue  of  the  command, 
*»  Increafe  and  multiply,  became  a  complete  imitator  of  the  copies  fet  her  by  the  Fro- 
"  toplaft.    Thus  perhaps  may  all  things  be  originated  from  a;thcr,  6fr. 

"  A  little  after,  when  1  fay,  the^therial  fpirit  may  be  condenfed  in  fermenting  or 
«  burning  bodies,  or  otberwife  infpiffattd  in  tbe  pores  of  tbe  eartb  to  a  tender  matter, 
«  which  may  be,  as  it  were,  tbe  fuccus  mnritius  of  tbe  eartb,  or  primary  fubftance,  out 
«  of  wbicb  things  generabkgrow:  infte  u  of  t!  is  you  may  write,  that  that  fpirit  may 
"  be  condenfed  in  fermenting  or  burning  bodes,  or  othcrwife  coagulated  in  the  pores 
«  of  the  earth  and  water  into  fome  kind  of  humid  active  matter,  for  the  continual 
•  "  ufes  of  nature,  adhtr ms;  to  the  fides  of  thofe  pores  after  the  manner  that  vapours 
•*  condenfe  on  the  fides  of  a  vcffel.  .  -    .      , .  .  , 

•«  In  the  fame  paragraph  there  is,  I  think,  a  parenthefis,  in  which  I  mention 
u  volatile  falt-pctre.  Tray  ftrike  out  that  parenthefis,  left  it  fhould  give  offence  to 
m  fomebody. 

"  Ai  so  where  I  relate  the  experiment  of  little  papers  made  to  move  varioufly  with 
«•  a  glafs  rubbed,  I  would  have  all  that  ftruck  out,  which  follows  about  trying  the 
"  experiment  with  leaf  gold. 

"  Sir,  I  am  interrupted  by  a  vifit,  and  fo  muft  in  hafte  break  off. 

"  Yours, 

Jan.  25,  1675-6.  "  IsAAC  Newtom.- 


Digitized  by  Google 


73i  £JF¥  oftU'hoftourM  RVbe^t  Boyle* 

But  to  rctijirn  to  Mr.  BeyU  \  in  the  year  1680^  he  gave  "the  "world  the  following 
t rafts,  «jdz.  The  Atrial  Nofftluea:  or  feme  new Phenomena,  and  a  prdcefi  of  a  fafti- 
*i<W  M-JbwBgfubjlantti  London,  in  8vo.  A  new  Lamp'  printed  in  Mr.  Hbfrf 
Philofophual  Cclletlt  -jw,  No.  II.  p.  33.  arid  Divers  Experiments  and  ^  Notes  a  tout  the 
froduciblntfs  of  chemical  PAnaples,  fubjoined  to  the  Tecond  edition  of  his '  Sceptikaf 
Cbmifty  at  Oxford,  1680,  in  Bvc..'  _ 

The  Royal  Society,  of  which  he  had  been  fo  long  one  of  the  greateft  ornaments, 
now  thought  proper  at  their  annual  eleftion  on  St.  Andrew**  day,'  November  30,  this 
year,  to  chooie  htm  for  their  prefideou  But  after  a  mature  con  fide  ration  he  excufed 
himfelf  from  accepting  that  poft,  for  reafons  which  Ihcw  his  extreme  tendernefs  and 
delicacy  in  all  matters  of  confidence,  and  ifrere  reprcfehted  by  him  in  the  following? 
letter  to  Mr.  Haokti 

S  I  R,  ? alt-Mall,  Dec.  t8,  1680. 
«'  /TN  HOUGH  lince  I  laft  faw  you,  I  met  with  a  lawyer,  who  has  been  a  member 
*'  J[  of  fcveral  parliaments,  and  found  him  of  the  fame  opinion  with  my  council 
«'  in  reference  to  the  obligation  to  take  the  tell  and  oaths  you  and  I  difcourfed  of , 
"  yet  not  content  with  this,  and  hearing  that  an  acquaintance  of  mine  was  come 
'«'  to  town,  whole  eminent  (kill  in  the  law  had  made  him  a  judge,  if  he  himfelf  had 
«*  not  declined  to  be  one,  I  defired  his  advice  (which  becaufc  he  would  not  fend  me 
«*  till  he  had  perufed  the  Society's  charter,  1  received  not  till  late  laft  night)  and  by 
"  it  I  found,  that  he  concurred  in  opinion  with  the  two  lawyers  already  mentioned* 
«*  and  would  not  have  me  venture  upon  the  fuppofition  of  my  being  unconcerned 
"  in  an  aft  of  parliament,  to  whole  breach  luch  heavy  penalties  are  annexed.  His 
"  reafons  1  have  not  now  time  to  tell  you,  but  they  are  of  fuch  weight  with  me, 
M  who  have  a  great  (and  perhaps  peculiar)  tendcrncls  in  point  of  oaths,  that  I  muff. 
'*  humbly  beg  the  Royal  Society  to  proceed  to  a  new  cleftion,  and  do  fo  eafy  a 
"  thing,  as  among  fo  many  worthy  perfons,  that  compofe  that  illuftrious  company* 
«*  to  choofe  a  prefident,  that  may  be  better  qualified  than  I  for  fo  weighty  an  em- 
"  ployment.  You  will  oblige  me  alfo  to  allure  them,  that  though  1  cannot  now 
**  receive  the  great  honour  they  were  pleafed  to  defign  me,  yet  I  have  as  much  fenfe 
"  of  it,  as  if  1  aftually  enjoyed  all  the  advantages  belonging  to  it.  And  accord- 
"  ingly,  though  I  mud  not  fcrve  them  in  the  honourable  capacity  they  were  pleafed  to 
*'  think,  of  for  me,  yet  I  hope,  that  God  afilfting,  I  lhall  not  be  an  ufelefs  Member 
««  of  that  learned  Body,  but  lhall  manifeft  in  that  capacity  both  my  zeal  for  their 
«*  work,  and  my  fenfe  of  their  favours.  This  you  will  oblige  me  to  reprefent  in  fuch* 
**  a  way,  as  may  perfuade  the  Vutuofi,  that  you  will  difcourfe  with,  how  concerned 
"  I  am  to  retain  the  favourable  opinion  of  perfons,  that  have  fo  great  a  lhare  in  his. 
«•  eftecm,  who  lhall  reckon  your  good  offices  on  fo  important  an  occafion  among  the 
«*  welcomeft  favours  you  can  ever  do, 

-SIR, 

"  your  moft  affcftionate  friend  and'  humble  ftrvant* 

**  Rob  eat  TJoyle.*' 

**  Superfcribed, 

**  Theft  for  my  much  refptSed friend  Mr. 
**  Robert  Hooke,  prof  (for  of  matte-- 
«  matUs  at  Greiham  College.". 
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About  this  time  Dr.  Burnet  being  employed  in  compiling  his  admirable  Hiftory  of 
the  Reformation,  Mr.  Boyle  contributed  very  largely  to  the  expcnce  of  publishing  it ; 
which  is  acknowledged  by  the  doctor  in  his  Preface  to  the  feeond  volume.,  in  thefc 
words :  "  The  noble  Mr.  Boyle,  as  he  employs  both  his  time  and  wealth  for  the 
M  good  of  mankind,  (for  which  he  confiders  himfelf  as  chiefly  born,  and  which  he 
"  has  promoted  not  only  in  his  own  excellent  writings,  that  have  made  him  fo  fa- 
**  mous  over  all  the  world,  but  in  many  other  defigns  that  have  been  chiefly  carried 
«*  on  at  his  coft)  fo  hadi  he  renewed  his  kindnefs  to  me  in  largcfics  fuitable  to  fo 
"  great  a  mind." 

In  i  68 1  Mr.  Boyle  publilhed  his  Difcourfe  of  things  above  Reafon;  inquiring,  whe- 
ther a  Philcfopher  fhould  admit  there  are  any  fuch  ?  To  which  are  annexed  by  the  Pub- 
UJher,  for  the  Affinity  of  the  Subjecl,  fome  Advices  about  judging  of  things  faid  to 
tranfcend  Reafon:  London,  in  8vo.  as  he  did  the  year  following  his  New  Experi- 
ments and  Obfervations  made  upon  the  icy  NoSiluca :  to  which  is  added,  A  chemical  Pa- 
radox grounded  upon  new  Experiments,  making  it  probable,  that  chemical  Principles  are 
tranfmutable ;  fo  that  out  of  one  of  them  others  may  be  produced:  London,  in  8vo.  and 
A  Continuation  of  new  Experiments  phyfico-mechanical  touching  the  Spring  and  fVeigbt  of 
the  Air  and  their  Effects.  The  fecond  part ;  wherein  are  contained  divers  Experiments 
made  both  in  comprejfed  and  alfo  in  faSlitious  Air,  about  Fire,  Animals,  &c.  T sgetber 
with  a  Defcription  of  the  Engines,  wherein  they  were  made :  London,  in  8vo. 

It  was  probably  in  the  beginning  of  the  year  1681,  that  he  wrote  a  letter  to  Mr. 
John  Eliot  of  New  England,  who  was  one  of  the  firft  who  preached  the  gofpel  among 
the  Indians  of  that  part  of  America,  having  learned  their  language  to  great  perfec- 
tion, and  tranflated  into  it  the  Bible  "  and  feveral  books  of  piety.  Mr.  Boyle's  letter 
feems  to  be  in  anfwer  to  one  from  Mr.  Eliot,  dated  Nov.  4,  1680 ' ,  and  as  it  is  a 
ftrong  evidence  of  his  zeal  againft  pcrfccution  on  account  of  religious  opinions,  it 
dcferves  a  place  here. 

■ 

«  I  AM  very  glad  to  find,  by  the  favour  of  your  very  kind  letter,  that  God  is 
"  J  pleafcd  to  continue  you  ftill  an  active  and  an  ufeful  inllrument  in  the  propaga- 
"  tion  of  the  Gofpel  of  his  Son  among  the  poor  Indians,  whofe  having  been  fo  true 
*«  to  Chriftianity,  and  fcrviceablc  to  the  Englifh  intereft,  may  well  prove  matter  of 
M  rejoicing  both  to  you  and  us.  That  little,  which  I  have  contributed  to  their  good, 
"  deferves  not  fo  advantageous  a  mention,  as  your  letter  makes  of  it ;  and  duties 
u  of  that  kind  have  fuch  rccompences  apportioned  to  them  by  God,  that  the  per- 
"  formers  need  not  feck  them  from  the  acknowledgments  of  men.  I  am  obliged  to 
*«  you  for  what  I  perceive  you  have  done  for  Mr.  Daniel,  whom  I  look  upon  both  as 
"  an  ingenious  man,  and  a  friend  to  New  England,  as  well  by  his  good  offices  here, 
*'  as  by  the  moderation,  to  which  he  endeavours  to  perfuadc  his  friends  there,  which 
"  laft  claufe  I  the  rather  employ,  becaufc  of  late  I  have,  to  my  trouble,  heard  the 
"  government  of  the  Maflachufets  fharply  cenfured  for  their  great  feverity  to  fome 
"  diflenters,  who,  contrary  to  order,  had  convened  at  a  mceting-houfe  to  worlhip 
*'  God.  This  fevere  proceeding  feems  to  be  the  more  ftrange,  and  the  lefs  defen- 
fiblc  in  thole  who  having  left  their  native  country,  and  croffed  the  vaft  ocean  to 

»  It  was  firft  printed  in  CambriJgt  in  AW  England  in  1663,  in  410. 
*  Jnfcrtcd  in  the  Jfftndix  to  this  Lift. 

**  fettle 
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"  fettle  in  a  wildcrnefs,  that  they  may  there  enjoy  the  liberty  of  wor/hipping  God 
-  according  to  their  own  confeience,  feem  to  be  more  engaged  than  other  men  to 
"  allow  their  brethren  a  flure  in  what  they  thought  was  fo  much  all  good  men's  due. 
"  And,  indeed,  though  persecution  for  innocent,  though  perhaps  erroneous  opinions,. 
"  taken  up  for  confeience  fake,  were  not  unfuitable  to  the  equity  and  gentlenefs  of 
"  the  Gofpel ;  yet  many  of  your  friends  here  think  it  would  be  a  very  improper 
"  courfe  to  be  taken  by  you  at  this  time,  and  fear,  that  if  your  rigorous  proceedings 
"  againft  diffenters  fhould  be  talked  of  here  (as  if  you  quickly  forbear  them  not, 
**  they  will  be)  it  would  open  men's  mouths  againft  your  government,  and  furnifh 
your  enemies  with  objections,  that  your  friends  would  not  be  able  to  anfwer  ;  and 
"  bcfides  may  be  of  very  bad  confequence  to  that  fort  of  men  here,  who  do  moft 
"  fymbolize  with  you  in  point  of  opinion  and  worftiip.  You  will  eafily  believe,  that 
"  1,  who  am  never  like  to  vifit  your  colony,  have  no  private  ends  of  my  own  in 
"  what  I  have  now  written  •,  and  therefore  I  hope  you  will  take  it,  as  it  is  meant,  for 
"  a  friendly  (and  perhaps  not  unfcaibnable)  admonition,  the  delpifing  of  which  may 
**  probably  be  more  prejudicial  to  your  colony,  than  many  among  you  feem  to  be 
M  aware  of.  Our  worthy  friend,  alderman  Afhurfl  (though  now,  thanks  be  to  God, 
"  in  a  more  hopeful  condition)  was  on  Wednefdav  laft  lb  ill,  that  the  corporation 
"  could  not  meet  at  his  houfe  and  the  prefence  or  that  good  man  was  much  milled 
«  amongft  us,  and  particularly  in  reference  to  your  defire  of  having  the  Old  Tefta- 
"  ment  reprinted  in  the  Indian  language.  In  his  abfencc  I  read  to  the  company  that 
"  part  of  your  letter  to  ine,  which  concerns  that  affair,  and  the  bufinels  was  dif- 
"  courfed  of  among  us  •,  but  in  regard  we  have  had  no  letters  from  die  commifiioncrs 
"  about  it,  and  that  the  court  thought  diey  might  hear  further  before  the  New 
"  Teftament  and  Pfalms  would  be  printed  off;  they  did  not  think  fit  to  determine 
'J  any  more  about  that  bufinefs,  till  they  ftiould  have  a  particular  account  of  the 
"  progrefs  and  expence  of  the  work  already  begun ;  by  which  account  they  expect 
"  to  be  affifted  to  take  further  meafures.  This  1  acquaint  you  with  by  order  of  the 
"  company,  divers  of  whofe  members  on  this  occafion  manifefted  the  kindnefs  and 
"  efteem,  which  they  had  for  Mr.  Eliot.  I  briefly  acquainted  them  alfo  with  what 
"  you  wrote  to  me  about  the  *  *  •  people,  whofe  language  is  almoft  the  fame  with 
«  that  of  the  Maflachufets.  If  any  further  difcovcries  be  made  of  them,  you  will 
"  oblige  me  to  impart  it  to  him,  that  in  that  and  all  your  other  endeavours  to  enlarge 
"  the  kingdom  of  Chrift,  withes  you  moft  profperoui  fuccefs,  and  is  unfeignedly, 

11  SIR, 

?<  your  moft  affectionate  and  humble  fcrvant." 


In  1683  he  wrote  A  iMter  to  the  learned  Dr.  John  Bcale,  F.  R.  S.  concerning  frefh 
Water  made  out  of  Sea-Water,  printed  at  the  defire  of  the  Patentees,  in  a  tract,  imided, 
Salt  Water  fveetencd  •,  or  a  true  account  of  the  great  advantoges  of  this  kc-jj  invention  l  ab  ly 
fta  and  land :  together  with  a  full  and fatisfaclory  anfuer  to  all  apparent  difficulties.  Alfo 
the  approbation  of  the  College  of  Phyficians :  London,  108  3,  in  8vo.  This  piece  was 
written  by  R.  Filz-Gerald,  Efq;  who  in  his  dedication  to  the  King  obfrrves,  M  the  ex- 
*'  pcriment  was  in  a  great  degree  owing  to  the  eminent  Mr.  Boyle;  and  indeed  well 
*•  worthy  fo  ingenious  a  promoter,  being  fo  much  more  the  favourite  of  his  happy 
"  genius,  as  it  is  univerfally  ufeful  to  mankind." 
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The  year  following  produced  his  Memoirs  of  the  natural  Hiftory  of  human  Blood, 
efpecially  the  Spirit  of  that  Liqucr  •,  with  an  Appendix  :  printed  at  London,  in  8vo,  and 
tranflated  into  Latin  •,  and  his  Experiments  and  Confederations  about  the  Porofity  of 
Bodies,  in  two  Effays :  printed  likewife  at  London,  in  8vo.  The  firft  eflay  treats  of 
the  poroufnefs  of  animal  bodies,  and  the  fecond  of  that  of  folar  bodies.  A  Latin  tranf- 
lation  of  this  work  was  alio  publifhed  there  in  8vo,  the  fame  year,  under  the  title 
Tentamen  Porologicum. 

His  writings  grew  now  fo  numerous,  that  Dr.  Ralph  Cudxvortb,  the  excellent  au- 
thor of  the  true  intelleclual  Syftcm  of  the  Univerfe,  recommended  to  him  in  a  letter 
dated  October  16,  1684,  the  procuring  of  all  his  works  to  be  tranflated  into  Latin, 
and  publifhed  together.  "  Then,  adds  he,  what  you  fhall  fuperadd,  will  be  eafily  col- 
"  lected  and  added  afterwards.  And  I  pray  God  continue  your  life  and  health,  that 
M  you  may  ftill  inrich  the  world  with  more.  The  writers  of  hypothefes  in  natural 
"  philofophy  will  be  confuting  one  another  a  long  time,  before  the  world  will  ever 
"  agree,  if  ever  it  do.  But  your  pieces  of  natural  hiftory  arc  unconfutable,  and  will 
**  afford  the  beft  grounds  to  build  hypothefes  upon.  You  have  much  outdone  Sir 
"  Francis  Bacon  in  your  natural  experiments  ;  and  you  have  not  infinuated  any  thing, 
**  as  he  is  thought  to  have  done,  tending  to  irreligion,  but  the  contrary." 

In  1 6 S 5,  he  gave  the  world  his  Short  Memoirs  for  the  natural  experimental  Hiflory  of 
mineral  Waters,  eddreffed  by  way  of  Letter  to  a  Friend :  printed  at  London,  in  Svo.  In 
this  book  he  gives  us  heads  for  the  natural  hiftory  of  thole  waters,  with  a  great  many 
curious  experiments.  With  regard  to  the  methods  of  trying  them,  he  gives  the  fol- 
lowing directions  :  1.  To  obferve  the  changes  of  the  colours  made  by  tinctures  in  a 
good  light,  in  order  to  diftinguifh  what  mineral  tinctures  they  are  impregnated  with. 
2.  To  vary  the  fhades  of  colours  made  by  mineral  waters,  either  by  dropping  fuch 
waters  upon  paper,  whole  pores  are  faturated  with  powder  of  vitriol,  or  tinged  with 
a  decoction  of  logwood.  Several  variations  alfo  of  colours  may  alfo  be  made  by 
dropping  cither  medicinal  liquors  into  mineral  waters,  or  an  infufion  of  galls  cither 
before  or  after.  3.  He  recommends  for  fuch  experiments  the  aftringent  ports  of 
plants  or  animals,  or  efpecially  mineral  fubftanccs. 

The  next  work,  which  he  publifhed  that  year,  was,  An  EJfay  of  the  great  Effcels 
of  even  languid  aid  unheeded  motion  :  vihereunto  is  annexed,  An  experimental  Difccurfe  of 
fomt  little  obferxed  Caufes  of  the  Jnfalubrity  and  Salubrity  of  the  Air  and  its  Effeffs  : 
London,  in  fjvo,  and  reprinted  there  in  the  fame  form  in  1690.  In  this  ejfsy  he  proves, 
by  fevcral  inftances,  1.  The  great  efficacy  of  celerity  in  bodies  very  fmall,  efpecially 
when  the  (pace  which  they  move  through  is  but  very  fmall,  as  in  lightning.  2.  That 
the  infcnfiblc  motion  of  fo  foft  bodies  as  fluids  may  have  a  fenlible  effect  upon  folid 
bodies,  as  in  f  unds,  when  they  make  the  windows  in  houfes,  13  c.  at  a  conliderablc 
diftance.  3.  That  the  number  of  the  infcnfiblc  parts  of  matter  put  into  motion,  en- 
able them  to  perform  f'everal  things.  4.  That  local  motion  may  be  propagated 
through  feveral  mediums,  and  even  iolid  bodies.  5.  That  the  effects  of  particular  mo- 
difications of  the  invifible  motions  cf  fluids  on  animal  bodies  to  be  difpofed  to  be 
worked  upon  by  them,  are  very  confulcrabh.  Thus  a  particular  note  of  a  mufical 
inftruinent,  hath  a  peculiar  effect  upon  particular  animals.  6.  That  the  effects  of 
fluids  upon  inanimate  bodies,  by  a  particular  texture  and  modification  of  the  agent 
and  the  patient,  are  alfo  confuierable.  7.  That  fome  bodies  are  thought  to  have  their 
j  arts  ablblutelv  at  reft,  whvn  they  are  only  in  a  forced  ftatc,  as  of  tendon,  compref- 
fion,  &?r.  S.  That  one  principal  reafon  why  fuch  motions,  as  wc  fpeak  of,  are  over- 
looked, is,  that  we  fcarce  ever  take  notice  but  of  thole  motions  of  folid  bo.iics,  where- 
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in  one  whole  body  drives  away  another,  or  at  leaft  vifibly  hits  againft  it ;  whilft  many 
■effects  proceed  from  the  inteftine  motions  produced  by  the  external  agent  in  and  among 
the  parts  of  the  fame  body. 

He  publilhed  alfo,  the  fame  year,  An  biftorical  Account  of  a  Jlrangely  felf -moving 
Liquor ;  printed  in  the  Pbilofopbical  Tranfaflions,  No.  CLXXVI.  p.  1 188  ;  and  a  dii- 
courfe,  intitled,  Of  the  Reconcileablenefs  of  fpecific  Medicines  to  the  ccrpufcular  Phihfopby : 
ttwbtcb  is' annexed,  A  Difcourfe  about  the  Advantages  of  the  Ufe  of  fmpk  Medicines : 
printed  at  London,  in  8vo,  and  tranflated  into  Latin,  in  which  language  it  was  pub- 
liihed there  the  year  following  in  8vo.    In  this  book  he  obferves,  that  there  are  three 
forts  of  qualities  mentioned  in  the  writings  of  phyficians,  under  the  notion  of  fpecific 
virtues-,  for  by  fome  of  ihem  a  medicine  is  faid  to  have  a  fpecific  quality,  becaui'e  it 
is  -eminently  and  peculiarly  beneficial  to  a  particular  part  of  the  body,  as  the  heart, 
the  brain,  the  eyes,  (Jc.    Others  fay,  that  a  fpecific  remedy  attracts  and  evacuates 
fome  determinate  humour,  as  choler,  phlegm,  &c.    But  the  moft  ufual  account  upon 
which  a  medicine  is  faid  to  be  fpecific,  is,  that  by  fome  hidden  property  it  cures  this 
or  that  particular  difeafe,  as  a  plcufily,  an  afthma,  the  cholic,  a  dropfy,  csV.  This 
being  the  common  fenfe  in  which  the  word  is  employed,  Mr.  Boyle  makes  ufe  of  it 
in  that  fenfe.    He  then  urges  fevcral  arguments  for  the  exiftence  of  fpecific  remedies ; 
and  enquires,  whether  the  notion  of  them  may  be  accommodated  to  the  mechanical 
philofophy  ;  and  lays  down  the  fix  following  propofitions :  1.  A  fpecific  medicine  may 
cure  by  difcuffion,  or  refolving  the  morbific  matter,  and  thereby  fitting  it  for  expul- 
fion  through  the  greater  outlets  of  the  body  and  cuticular  pores.    2.  It  may  fubdue 
the  too  great  proportion  of  acid  or  other  luxuriant  particles  in  the  mafs  of  blood,  and 
prevent  their  coagulating  or  other  pernicious  effects.    3.  It  may  prove  ferviceablc  by 
precipitating  the  peccant  matter  out  of  the  blood  or  other  fluid  of  the  body.    4.  It 
may  peculiarly  ftrcngthen  and  cherifli  the  heart,  and  by  that  means,  or  otherwife, 
relieve  the  part  affected.    5.  It  may  have  its  effect,  by  producing  in  the  mafs  of  blood 
a  dtfpofition  to  enable  nature,  by  correcting,  expelling,  &c.  to  furmount  the  caufe  of , 
the  difeafe.    6.  It  may  unite  its  particles  with  thofe  of  the  peccant  matter,  and  thereby 
conltitute  fome  different  fubftance  to  be  eafily  thrown  off*  or  fafely  continued  in  the 
body.    He  then  encourages  the  ufe  of  fmpk  medicines,  from  the  advantage  of  forclcr- 
ing  their  effects,  and  their  being  more  (ate  and  commodious  for  exhibition,  eafily 
procurable,  and  likely  to  improve  the  knowledge  of  the  Materia  Mcdica.    He  ob- 
ferves likewife,  that  chemical  remedies  fliould  be  limple  •,  and  enquires,  whether  fimple 
remedies  may  cure  complex  diftempers. 

Besipes  thefc  philofophical  tracts,  he  gave  the  world  likewife,  the  fame  year,  an 
excellent  theological  one,  Of  the  bigb  Veneration  Mali's  Intellect  exes  to  Gcd,  peiulhrly 
for  bis  Wifdom  and  Power:  printed  at  London,  in  Svo.  and  tranflated  likewife  into 
Latin.  In  the  advertifement  prefixed  to  this  tract,  we  are  informed,  that  "  the  abrupt 
"  beginning  of  it  will  not  be  wondered  at,  when  it  is  declared,  that  the  whole  excur- 
"  fion  is  to  be  looked  upon  as  a  fragment  of  a  difcourfe,  from  which,  for  certain  rea- 
««  fons,  it  has  been  feparated  in  its  prefent  form  ;  in  which  it  ought  to  pafs  for  a 
"  rough  draught ;  the  noblenefs,  fublimity  and  facrednefs  of  the  lubject  not  allow- 
"  ing  the  author  to  prefume,  that  the  firlt  thoughts  he  committed  to  paper  about  it, 
**  might  be  for  good  and  all  parted  with  by  him,  till  he  fhould  have  needfully  reviled 
"  and  corrected  them,  and  left  them  as  few  faults,  as  the  difproportion  of  fo  vaft  and 
"  fublime  a  fubject  to  his  flendcr  abilities  would  permit." 

In  1685-6,  he  publiihed  his  Free  Enquiry  into  the  vulgarly  received  Notion  of  Na- 
ture ;  made  in  an  Effay  addrejfed  to  a  Friend :  printed  at  London,  in  Svo,  and  tranflated 
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into  Latin,  and  printed  there  in  1687  in  nmo.  In  this  difcourfe  he  obferves,  that 
this  notion  is  prejudicial  to  religion  and  philosophy ;  and  he  advances  a  new  notion 
of  it,  ditiinguiihing  between  the  univerfal  and  the  particular  nature  of  things.  With 
regard  to  univerfal  nature,  he  tells  us,  that  nature  is  the  aggregate  of  the  bodies,  which 
make  up  the  work!  in  its  prefent  ftatc,  confidercd  as  a  principle,  by  virtue  whereof 
they  aft  and  fuller,  according  to  the  laws  of  motion  prefcribed  by  the  author  of 
things.  And  that  this  makes  way  for  the  other  Subordinate  notion,  fince  the  particu- 
lar nature  of  an  individual  confifts  in  the  general  nature  applied  to  a  diftinct  portion 
of  the  univerfe  ;  or  fuppoling  that  place,  as  ic  is,  in  a  world  framed  by  God,  like 
ours,  it  muft  be  a  convention  of  the  mechanical  properties  (fuch  as  magnitude,  figure, 
order,  lituation  and  local  motion)  of  parts  convenient  and  fufficicnt  to  conftitute  or 
intitle  to  its  particular  ipecies  or  denomination  the  particular  body  which  they  make 
up  ;  the  concourle  of  all  thefe  being  confidered  as  the  principle  of  motion,  reft,  and 
changes  in  the  body. 

In  June  the  lame  year,  Dr.  Burnet,  afterwards  biihop  of  Salijbury,  tranfmitted  to 
him  from  the  Hague  the  manufcript  account  of  his  travels  %  which  he  had  drawn  up 
in  the  form  of  letters  addrefled  to  Mr.  Beyle;  who  in  his  anfwer  to  the  doitor,  dated 
the  1 4th  of  that  month,  oblcrves,  that  he  was  glad  to  find,  that  "  all  men  do  not 
"  travel,  as  mod  do,  to  obferve  buildings,  and  gardens,  and  modes,  and  other  amufe- 
u  ments  of  a  fuperlicial  and  almoft  infignificant  curiofity ;  for  your  judicious  remarks 
"  and  reflections,  fays  be,  may  not  a  little  improve  both  a  ftatefman,  a  critic,  and  a 
"  divine,  as  well  as  they  will  make  the  writer  pafs  for  all  three." 

The  next  work  of  our  great  author  which  faw  the  light,  was,  The  martyrdom  of 
Theodora  and Didymus,  drawn  up  in  his  youth,  and  printed  at  London,  i687,in  8vo  •,  and 
the  year  following  he  publifhed  Receipts  fent  to  a  Friend  in  America :  London,  in  i2mo  j 
which  edition  contains  only  the  firft  five  decads  of  choice  remedies,  and  hath  a  preface 
before  it,  which  was  omitted  in  the  fecond  edition  in  1692,  containing  the  fecond  five 
decacls.  He  publithcd  likcwifc,  in  1688,  A  Difquifition  alout  the  final  Caufes  of  natural 
things  ■.  wherein  it  is  enquired  whether,  and  ( if  at  all)  with  what  caution  a  Naturalifl 
fljculd  admit  tbem.  T 0  wlich  are  fubjoined,  by  way  of  Appendix,  feme  uncommon  Obfer- 
vations  about  vitiated  Sight :  London,  in  8vo.  In  this  Difquifition  he  examines,  whe- 
ther thefe  final  caufes  are  knowable  by  men  ;  and  obferves,  that  they  fignify,  1.  Some 
grand  and  general  ends  of  the  univerfe,  fuch  as  excrcifing  and  difplaying  the  Crea- 
tor's wifdom,  the  communication  of  his  goodnefs,  and  the  admiration  and  thanks 
due  to  him  from  his  intelligent  creatures.  2.  In  a  more  reftraincd  fenfe,  the  ends  de- 
figned  in  the  number,  fabric,  fituation,  and  motion  of  great  mafles  of  matter  which 
make  large  parts  of  the  world  ;  fince  it  is  very  probable  that  thefe  bodies,  fuch  as  the 
fun,  moon,  fixed  Itars,  and  the  terraqueous  globe,  were  fo  framed  and  placed,  as  not 
only  to  pcrfevere  in  their  own  prefent  ftate,  but  alfo  to  conduce  to  the  univerfal  ends 
of  the  creation,  and  the  gftod  of  the  whole,  whereof  they  are  confiderable  parts. 
Upon  which  accounts  thefe  ends  may  be  called  cofmical  or  fyflematical,  as  they  regard 
the  Symmetry  of  the  c,rcrU  fyftem  of  the  world.  3.  Ends,  which  more  peculiarly 
concern  the  parts  of  animals,  and  perhaps  plants  too  ;  or  thofc  to  which  the  peculiar 
parts  of  animals  arc  deftined  fi  r  the  welfare  of  the  whole  creature,  confidercd  as  an 
intire  and  diftinct  l'yltem  of  organized  parts,  defigned  to  prefcrve  himfelf,  and  pro- 
pagate Ids  fptcies  upon  that  Itage  on  which  his  llrudhirc  and  circumftanccs  deter- 
mine him  to  act  his  part  j  which  ends  Mr.  Boyle  calls  animal  ends.    4.  The  fame  ex- 

•  See  Vol.  VI.  p.  625,  6*6. 
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predion  may  fignify  another  fort  of  ends,  which,  becaufe  they  relate  particularly  to 
man,  may  be  called  human  ends,  and  arc  thofc  aimed  at  by  nature,  where  (he  is 
faid  to  frame  animals,  vegetables,  &c.  for  the  ufe  of  man.  And  thefe  ends  may  be 
further  diftinguifhed  into  mental  and  corporeal,  not  only  as  man  is  an  animal,  framed, 
like  others,  for  his  own  prefervation,  and  the  propagation  of  his  fpecies  •,  but  alfo  as 
he  is  made  to  have  dominion  over  other  animals  and  works  of  nature,  and  fitted  to 
make  them  fubfervient  to  his  purpofes.  This  dtflinflion  being  thus  fettled,  Mr.  Boyle 
declares  his  diffent,  as  well  from  the  vulgar  notion  of  final  caufes,  which  allows  of 
none  but  thofe,  which  are  above  called  human  ones,  as  from  theirs,  who  wholly  re- 
them  all.  He  obferves,  that  chance  is  an  imaginary  being;  that  revelation  al- 
s  us  to  fpeak  more  pofitively  of  final  caufes  than  natural  philoibphy ;  that  it  is  of- 
ten allowable,  from  the  manifelt  and  appofite  ufes  of  the  parts  of  animal  bodies  to 
collect  fome  of  the  particular  ends  for  which  the  Creator  defigned  them  •,  and  in- 
fome  cafes,  from  the  known  nature  and  ftrudture  of  the  pans,  to  draw  probable  con- 
jectures about  the  particular  offices  of  them  j  and  that  it  is  rational  from  the  manifeft 
fitnefs  of  fome  things  to  eofmical  or  animal  ends  to  infer,  that  they  were  ordained  to 
them  by  an  intelligent  agent ;  that  we  ought  not  to  be  hafty  in  concluding  upon  the 
particular  ufe  of  a  thing,  or  the  motive  which  induced  the  author  of  nature  to  frame 
it  in  a  peculiar  manner ;  and  that  the  naturalift  mould  not  fuffer  the  fearch  or  dif- 
covery  of  final  caufes  to  make  him  undervalue  or  neglect  the  enquiry  after  their  effi- 
cients. In  the  Obfervations  concerning  vitiated  Sight  he  obferves,  that  white  objects 
are  moft  vifible  to  a  dim  fight  •,  that  both  eyes  are  concerned  in  real  vifion  •,  that  the 
parts  of  the  eye  are  capable  of  great  dilatation  without  prejudice ;  and  that  colours  ap- 
pear different  to  difordered  organs. 

He  publilhed  likewife  in  May  the  fame  year  1688,  at  London,  in  two  pages  in  folio, 
An  advert  if ement  about  the  lofs  of  many  of  his  writings,  addreffed  to  J.  W.  to  be  communi- 
cated to  thofe  of  his  friends  that  are  virtuofi  \  which  may  ferve  as  a  kind  of  preface  to  moft^ 
of  his  mutilated  and  unfinifhed  writings.    And  to  the  fame  purpofe  I  find  the  following 
papers  of  his,  which  fhew  in  what  manner  he  had  been  treated  by  Plagiaries. 

'««  Is  the  month  of  May  1688,  I  thought  myfelf  obliged  to  give  notice  to  the  pub- 
"  lie,  that  I  had,  partly  by  fome  men's  fraud,  and  partly  by  mifchance,  loft  fo  many 
"  of  my  eflays  and  other  trails,  and  had  fo  many  of  my  remaining  papers  enda- 
"  maged  by  corrofive  liquors,  that  the  curious  were  not  thenceforth  to  expect  from 
"  me  any  thing  but  imperfect  and  mutilated.  And  yet  fincc  that  time  all  my  care 
"  and  circumfpection  has  not  hindered  me  from  lofing  fix  centuries  of  matters  of  fact 
"  in  one  parcel,  befides  fo  many  other  papers  of  lt  fTer  bulk,  that  I  am  reduced  to 
"  remind  the  curious  of  my  former  advertifement •,  not  for  any  pleafurc  I  take  in 
"  complaining,  or  troubling  others  with  my  misfortunes,  but  to  render  a  reafon  of 
"  the  courfc  I  am  by  thele  mifadventures  driven  to,  though  othcrwile  I  fhould  not 
"  think  it  eligible.  This  is  to  fecurc  the  remaining  part  of  my  writings,  el'pecially 
"  thofe  that  contain  moft  matters  of  fact,  by  fending  them  maimed  and  unfinifhed,  as 
M  they  come  to  hand,  to  the  prefs." 

**  Being  wont,  when  I  firft  turned  a  writer,  to  fet  down,  as  well  as  otherj  ufe  to 
**  do,  my  thoughts  and  obfervations  on  papers  bound  up  into  books,  I  was  quite  dif- 
«*  couraged  from  that  practice,  by  the  loffes  I  made  at  leveral  times  of  manufcripts, 
**  which  I  ftrongly  fufpected  to  have  been  furrcptitioufly  conveyed  away  by  fome,  that 
««  though  they  cxpeded  to  find  valiublcr  things  than  I  fuppofed  they  met  with,  would 
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««  not  probably  have  ftolen  away  thofc  papers,  if  their  bulk  had  not  been  a  main 
*«  temptation  to  the  theft. 

"  Wherefore  I  afterwards  refolved  to  write  in  finglc  fheets,  and  other  loofe 
44  papers,  that  the  ignorance  of  the  coherence  might  keep  men  from  thinking  them 
"  worth  Healing.  And  though  I  could  not,  by  lo  doing,  prevent  the  lofing  fome- 
44  times  a  paper  or  two  by  chance,  or  other  men's  fraud,  yet  I  thought  fuch  incon- 
41  veniencies  (which  I  could  fomerimes  eafily  repair  out  of  my  memory)  much  in- 
"  fcrior  to  thole  of  lofing  an  entire  difcourie,  or  a  whole  difcourfe  at  a  time.  Now 
"  that  it  may  Item  the  Ids  ftrange,  that  the  particulars  in  the  following  manufcript 
"  appear  to  be  huddled  together,  without  any  either  method  or  connection,  I  am  to 
**  advertife,  that  when  I  had  fettled  the  number  and  titles  of  the  fubje&s  to  be  treated 
44  of  in  theft  papers,  I  found  myfelf  both  invaded  with  a  ficknefs  threatening  enough, 
44  and  likely  to  be  hindered  by  other  diffracting  avocations,  from  letting  down  the 
44  particulars  belonging  to  the  enfuing  treatife,  in  fuch  an  uninterrupted  feries  as  I 
"  had  propofed  to  mylelf  •,  which  made  me  refolve,  rather  than  venture  the  lofs  of 
44  my  oblervations,  to  fit  down  under  each  title  or  feci  ion  thofe  that  did  more  par- 
41  ticularly  belong  unto  it,  without  any  other  order  than  that  wherein  I  lighted  on 
"  them,  contenting  myfclf  to  leave  competent  blanks  or  intervals  between  the  dif- 
"  tinct  obfervations,  notions,  isc.  which  courie  I  pitch  upon,  partly,  that  if  God 
"  fliould  be  plealed  to  fpare  me  life  and  leifure,  I  might  be  able  to  till  them  up  in 
14  the  requifite  connexions,  tranfitions,  &c.  partly  that  I  might  preferve  the  materials, 
44  fome  of  which  do  not  perhaps  deferve  to  perifli,  but  gave  me  fome  hopes,  that 
44  though  I  myfelf  Ihould  not  complete  with  them  the  fabric  I  chiefly  defign  them 
«4  for,  yet  perhaps  a  Ikilful  builder  may  think  fit  to  perform  it*  and  that  however 
**  they  may  at  kit  prove  ufeful  for  other  purpofes. 

*4  That  the  author  may  not  be  difcouraged  from  continuing  to  impart  clearly  and 
44  freely  his  experiments  and  notions  to  the  commonwealth  or  letters,  I  think  it  ne- 
44  cefTary  to  advertife  equitable  readers,  that  he  has  been  the  worfc  dealt  with  by 
"  feveral  writers,  upon  the  very  account  of  that  candour  and  faithfolnefs  he  has  ex- 
44  ercifed  in  delivering  matters  of  fact.  For  whereas  when  experiments  and  obler- 
44  vations  are  related  by  men  whofc  faithful nefs  is  dubious,  the  more  cautious  fort 
**  of  plagiaries  think  themfelves  obliged  to  mention  the  names  of  their  authors,  left 
44  an  experiment  not  proving  true,  its  falfity  mould  be  (as  it  juftly  may  be)  imputed  to 
**  them,  they  think  they  may  lb  l'afely  rely  on  the  truth  or  what  our  author  relates, 
44  that  their  reputation  runs  no  venture  in  making  any  experiment  that  he  delivers, 
44  pals  for  their  own. 

44  This  hath  emboldened  feveral  writers,  both  formerly  and  of  late,  to  ufurp  from 
44  Jiim  a  great  many  things  whereof  they  were  not  the  authors  ;  fomctimes  tranlcribing 
"  this  or  that  particular  out  of  his  book,  into  theirs,  and  lomctimes  transferring  whole 
44  ftts  of  experiments,  if  not  rcaibnings  too,  perhaps  fomewhat  abridged  or  otherwifc 
44  difguifed.  And  this  hath  been  done  by  fome  or  them,  without  fo  much  as  naming 
44  the  true  author,  and  fometimes  naming  him  indeed  as  it  were  incidentally,  and  pcr- 
44  adventure  rcflc&ingly,  for  fome  inconfidcrable  part  of  what  they  took  from  him. 
44  Of  thefe  feveral  forts  of  plagiaries,  it  would  not  be  difficult  to  give  particular  in- 
44  fiances  :  it  will  be  done,  if  it  be  thought  fit  and  defired. 

44  It  is  not  unknown  to  a  great  part  of  the  curious,  that  our  author  hath  given  emi- 
**  ncnt  proofs  of  his  rcadinefs  to  acknowledge  thofe  whole  writings  he  'tranferibes  into 
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*•  his,  infomuch,  that  fomc  new  experiments,  that  were  never  in  the  prefs  till  he  fent 
"  them  thither,  and  fo  might  cafily  have  been  adopted  by  him,  were  declared  by  him 
"  not  to  be  his,  though  he  yet  knew  not  whole  they  were.  It  will  therefore  become 
"  ingenious  readers,  who  would  not  difcourage  his  candor  and  communicativenefs,  to 
*•  think,  when  they  meet  with  the  fame  experiment  in  his  writings  and  in  another's, 
«  that  a  pcrfon  that  has  been  fo  convcrfant  with  nature,  and  ufes  a  comprehenfivc 
**  method  in  examining  the  fubjects  he  folemnly  treats  of,  may  be  at  lcaft  as  likely, 
"  as  mod  others  have  been,-  the  author  of  what  he  delivers  upon  his  own  knowledge. 
"  And  particularly  it  is  defired  and  hoped,  that  the  equitable  reader  will  fo  far  con- 
"  cern  himfelf  in  the  reputation  of  a  pcrfon,  who  hazarded  it  only  to  ferve  the  pub- 
«  lie,  that  he  will  take  notice  of  the  time  when  our  author's  books  came  abroad,  and 
**  that  wherein  the  firft  edition  of  the  books,  containing  the  fame  or  the  like  thing* 
M  with  his,  was  publifhcd,  it  having  been  the  fubtile  practice  of  feveral  plagiaries,  as 
"  well  as  Claudius  Berigardus,  to  affign  to  the  fecond  or  other  fubfequent  editions  of. 
•4  their  books  the  fame  date  with  the  firft  impreflion,  and  ftealing  into  thefe  aftcr- 
"  editions  many  paflages,  both  of  other  authors  and  divers  other  experimental 
"  writers,  and  particularly  divers  members  of  the  Royal  Society,  as  if  they  were  as 
"  ancient  as  the  firft  edition  of  their  books,  wherein  a  due  collation  will  difcover  them 
"  not  to  be  extant. 

"  This  will,  it  is  hoped,  appear  but  a  rcafonable  requeft,  fince  the  thing  defired  is 
"  neceflary  to  keep  a  man,  that  has  long  faithfully  lervcd  the  commonwealth  of 
"  learning,  from  being  thought  to  have  taken  from  others  fuch  tilings  as  others  have 
"  really  taken  from  him. 

"  Though  many  learned  and  ingenious  foreign  writers,  cfpccially  in  Germany  and 
"  Italy,  have  thought  fit,  when  they  made  ufe  of  our  author's  experiments  and  obfer* 
"  vations,  to  do  him  jufticc,  and  fomctimes  even  obligingly ;  yet  divers  others  have 
"  been  far  from  imitating  their  laudable  example.  For  they  have  made  ufe,  not  only 
"  of  an  experiment  or  two  of  his  here  and  there,  but  fome  of  them  of  whole  fcts  of 
"  experiments;  and  others  have  made  bold  with  the  hiftorical  part  of  whole  chapters 
"  out  of  his  writings,  without  taking  notice  of  them,  or  perhaps  lb  much  as  naming 
"  him.  This  way  of  proceeding  offended  many,  and  particularly  the  late  learned  fe- 
"  crctary  of  the  Royal  Society,  Mr.  //.  0.  who  publicly  complained  of  it  in  general 
"  terms,  and  fticwcd  the  prejudice  fuch  plagiaries  muft  naturally  do  to  the  common- 
"  wealth  of  learning,  cfpecially  by  difcouraging  the  induftry  of  thole  many  that  do 
"  not  undervalue  fame,  and  by  encouraging  lazinels  in  thofe  numerous  pretenders 
"  to  the  new  philofophy,  who  will  never  take  much  pains  to  promote  experimental 
*•  knowledge,  whilft  they  find  it  far  caficr  to  ufurp  experiments  than  to  make  them, 
"  and  think  they  may  fecurely,  by  turning  plagiaries,  pals  for  philofophcrs.  But 
"  though  our  author's  ftrong  inclination  to  ferve  the  public,  and  gratify  the  curious, 
"  has  hitherto  enabled  him  to  furmount  the  abovementioncd  dilcouragement ;  yet 
M  thofe  virtuofi,  that  arc  earneftly  defirou?,  that  die  more  hiftorical  parts  ot  his  remain- 
"  ing  writings  may  not  be  expofed  to  the  accidents  by  which  fo  many  of  their  com- 
"  panions  have  been  loft  already,  nor  the  curious  kept  from  things  that  may  be  of 
M  ufe  or  of  delight  to  them,  i'o  long  as  till  they  may  be  publilhed  with  Ids  danger 
"  of  being  ufurped  by  foreigners  •,  they  have  undertaken,  for  prevention  of  this  dau- 
"  gcr,  both  to  haften  the  tranfiation  of  the  writings,  that  will,  God  granting  him  life 

and  health,  from  time  to  time  come  abroad;  and  whether  he  be  alive  or  not,  to 
"  have  now  and  then  a  lift  drawn  up  and  printed,  wherein  the  particular  experiments 
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"  that  may  have  been  taken  from  Mr.  Boyle's  writings  without  owning  him  for  diem, 
"  will  be  mentioned,  though  without  any  fcvere  reflections  upon  the  writers.  This 
"  courfe  is' on  this  occafion  the  rather  thought  fit,  not  only  that  it  may  take  off  a  dif- 
"  couragement  which  might  have  too  much  influence  upon  another  than  Mr.  B.  but 
"  becaufc  in  a  time  where  to  many  falfc,  obicure,  or  imperfectly  delivered  experiments, 
"  efpecially  chemical  ones,  fly  abroad,  it  cannor  be  indifferent  to  a  wary  reader,  from 
"  what  hand  he  receives  a  matter  of  faft  which  one  writer  may  deliver,  not  only 
"  much  more  faithfully  and  perfpicuoufly,  but  (what  in  fome  forts  of  nice  experi- 
M  mcnts  is  very  confiderablc)  with  greater  fkill  than  another." 

The  decay  of  Mr.  Beyle's  health  began  now  to  interrupt  his  communications  to  the 
Royal  Society,  as  he  obferves  himfeif  in  a  letter  to  monfteur  Le  Clerc,  dated  May  30, 
1689  *  j  and  this,  added  to  the  ill  fituation  of  his  affairs  in  Ireland  upon  the  revolu- 
tion, obliged  him  to  refign  his  poft  of  governor  of  the  corporation  for  propagating 
the  Gofpcl  in  New  England,  &c.  which  he  did  by  the  following  letter  to  that 
corporation. 

"  Honoured  Gentlemen,  A»g.  «,  1689,  P*U-M*U. 

«    a  S  it  hath  not  been  without  great  fatisfaftion,  that  I  have  for  many  years  ferved 
«  Jr\^  fuch  worthy  perfons  as  I  now  write  to,  in  promoting  fo  excellent  a  work  as 
"  the  propagation  of  the  Gofpel  among  lavages,  that  were  utter  ftrangers  to  it,  and 
"  worfhipped  the  grand  enemy  to  it  j  fo  it  is  not  without  much  trouble  that  I  am 
"  now  obliged  to  refign  fo  honourable,  and  to  me  grateful,  an  employment.  And, 
*«  indeed,  it  is  none  of  the  leaft  uneafy  circumftances  of  the  almoft  continual  fick- 
**  linefs,  that  out  of  his  jufticc,  and,  I  hope,  his  goodnefs  too,  God  has  been  pleafed 
14  to  exercife  me  with  of  late  years,  that  my  infirmities  have  difabled  me  to  perform 
"  the  conditions  that  the  late  laws  require  of  thofe  that  would  continue  in  that  pub- 
«  lick  ftation,  wherein  I  counted  it  a  great  honour,  and  fuch  as  deferved  my  moft 
*'  humble  thanks  to  God  for  it,  that  I  was  preferred  to  affifr.  you  fo  long  in  car- 
"  rying  on  your  pious  and  charitable  work.    But  on  the  other  fide,  it  may  very  pro- 
**  bably  turn  to  the  advantage  of  the  honourable  corporation,  who,  inftcad  of  a  per- 
m  fon  jrjat  wants  his  health,  and  is  for  the  prefent  deprived  of  all  his  eflate  in  Ireland, 
**  may  make  choice  of  a  governor,  vigorous,  active,  verfed  in  letting,  fctting,  and 
»♦  other  joeconomical  affairs,  .who,  cfpeciariy  if  he  be  a  fingle  man,  may  further  your 
"  pious  endeavours,  and  contribute  to  the  welfare  of  your  fociety,  not  only  by  his 
*'  counfel  and  direction,  but  with  his  purfc.    I  hope  the  r.eccffity  of  changing  an  in- 
**  ftrumcnt,  will  not  difcourage  you  from  chearfully  profecuting  a  defign  r/hich  you 
"  may  juflly  expect  that  Gad,  whofe  glory  it  aims  at,  will  blefs  and  gracioufly  both 
m  profper  and  reward.    For  my  part,  I  have  found  among  you  fo  particular  a  re* 
"  gard,  and  fo  much  kindnds  to  me,  during  the  long  continuance  of  my  relation 
"  to  you,  that  gratitude  obliges  me,  as  well  for  your  own  fake  as  for  that  of  the 
«  work  you  are  engaged  in,  to  wifh  and  pray  that  you  may  be  directed  in  your 
"  choice,  and  your  next  governor  may  be  as  faithful  and  affectionate  as  your  laft, 
"  but  much  more  capable  and  profperous.    And  though  I  muft  ceafc  to  fervc  you 
"  in  my  former  ftation,  yet  you  will  not  find  me  more  backward  than  formerly  to 
«•  ferve  you  faithfully  in  my  reduced  capacity  j  and  I  hope  you  will  do  me  the  right 

*  Vol.  VI.  p.  61. 

«  to 
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"  to  believe,  that  to  fee  the  great  and  good  work,  you  are  purfuing,  profper  in  your 
««  charitable  hands,  though  I  can  have  the  honour  to  contribute  but  my  good 
"  wifhes  to  it,  will  heartily  rejoice, 

"  Honoured  Gentlemen, 

"  Your  moft  faithful  and 

«  moft  humble  fervant," 

It  was  probably  about  this  time,  that  he  thought  proper  to  publilh  the  following 
advertifement,  in  order  to  decline  vifits  on  certain  days,  that  he  might  have  leifure  to 
finifh  fome  of  his  works,  then  lying  by  him. 

"  Mr.  Bcylt  finds  himfelf  obliged  to  intimate  to  thofe  of  his  friends  and  acquaint- 
«  ance,  that  are  wont  to  do  him  the  honour  and  favour  of  vifiting  him,  I.  That  he 
"  has  by  fome  unlucky  accidents  (whereof  he  has  given  notice  to  the  public)  had 
•*  many  of  his  writings  corroded  here  and  there,  or  otherwifc  fo  maimed,  that  with- 
"  out  he  himfelf  fill  up  the  lacuna  out  of  his  memory  or  invention,  they  will  not  be 
«*  intelligible.  2.  That  his  age  and  ficklinefs  have  for  a  good  while  admoniflied  him 
"  to*put  his  fcattered,  and  pardy  defaced,  writings  into  fome  kind  of  order,  that 
"  they  may  not  remain  quite  ufelefs.  And,  3.  that  his  tkilful  and  friendly  phyfi- 
"  cian  %  feconded  by  Mr.  Boyle's  beft  friends,  has  preffingly  advifed  him  againft 
«'  fpeaking  daily  with  fo  many  perfons,  as  are  wont  to  vifit  him,  rcprefenting  it  as 
"  that  which  cannot  but  much  wafte  his  fpirits,  and  by  obliging  him  to  fit  a  great 
«*  deal  too  much  for  a  perfon  fubjeel  to  tne  ftone  of  the  kidneys,  and  on  feveral 
«  other  accounts  impair  his  health,  and  difable  him  for  holding  out  long.  And  he 
"  is  alfo  obliged  further  to  intimate,  that  by  thefc  and  other  inducements  he  does  at 
-  length,  though  unwillingly,  find  himfelf  reduced  to  deny  himfelf  part  of  the  fa- 
"  tisfaction  frequendy  brought  him  by  the  converfation  of  his  friends  and  other 
"  ingenious  perfons,  and  to  defire  to  be  excufed  from  receiving  vifits  (unlcfs  upon 
"  occafions  very  extraordinary)  two  days  in  the  wxek,  namely  on  the  forenoon  of 
"  Tuefdays  and  Fridays  (both  foreign  poft  days)  and  on  Wednefdays  and  Saturdays 
"  in  the  afternoon,  that  he  may  have  fome  time,  both  to  recruit  his  fpirits,  to  range 
«  his  papers,  and  fill  up  the  lacuna  of  them,  and  to  take  fome  care  of  his  affairs  in 
«  Ireland,  which  arc  very  much  difordered,  and  have  their  face  often  changed  by 
«  the  public  calamities  there." 

He  ordered  likewife  a  board  to  be  placed  over  his  door,  with  an  infeription  fignify- 
ing  when  he  did  and  did  not  receive  vifits. 

Among  the  works,  which  he  finiflied  during  thefe  intervals  of  retirement,  was  pro- 
bably a  colle&ion  of  elaborate  proceflcs  in  chemiftry,  which  he  fent  to  a  friend,  wit* 
the  following  letter : 

'  Sir  EJmuni King. 

1 

Vol.  I.  r  «  SIR, 
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"  SIR, 

••  T  CONFESS  you  are  not  the  only  perfon  among  my  trier. ds,  to  whom  it  hath 
44  \_  fccmcd  fomewhat  ftrange,  that  I,  who  have  Ipent  many  of  my  thoughts,  fomc 
44  of  my  money,  and,  what  I  value  far  more,  of  my  time  too,  upon  chemiftry,  as 
"  well  as  divers  other  parts  of  learning,  have  not  been  taken  notice  of  to  have  found 
"  any  particulars,  as  chemifts  fpcak,  or.  other  lucriferous  experiments  upon  metals 
"  and  minerals,  nor  have  pretended  to  be  pofleflbr  of  thole  difficult  and  compounded 
**  experiments,  that  are  magnified  by  chemifts  as  excellent  Hermetic  Arcana. 

"  But,  Sir,  fincc  I  find  you  in  the  lift  of  thofe  that  have  made  the  newly-men- 
44  tioned  reflection,  I  am  content  to  give  you  fuch  a  fummary  account  of  my  com- 
««  portrrient,  as  may  at  lead  lefien  your  wonder  at  it.  I  mull:  inform  you  then,  that 
«  when,  among  other  ftudics,  I  applied  myfelf  to  the  cultivating  of  natural  philofo- 
44  phy,  1  loon  perceived,  that  fome  infight  into  chemical  operations  was,  though  not 
**  absolutely  neceffary,  yet  highly  conducive  to  the  true  knowledge  of  nature,  and 
**  efpecially  to  the  indagation  of  feveral  of  her  moft  abftrufe  myfteries.  On  this  fcore 
¥  I  was  induced  to  make  a  nearer  inspection  into  chcmiftry  than  virtuofi  are  wont  to 
**  think  it  worth  while  to  do ;  and  I  did  not  repent  me  of  my  labour.  But  as  I 
**  cultivated  chcmiftry,  not  So  much  for  irielf,  as  for  the  fake  of  natural  philolbphy, 
"  and  in  order  to  it,  fo  moft  of  the  experiments  Idevifed  and  purfued,  were  gene- 
**  rally  fuch  as  tended  not  to  multiply  proccfles,  or  gain  the  reputation  of  having 
•»  ftoreof  difficult  and  elaborate  ones ;  but  to  ferve  for  foundations,  and  other  ufeful 
"  materials  for  an  experimental  hiftory  of  nature,  on  which  a  folid  theory  may  in 
"  procefs  of  time  be  fuperftructed.  For  this  purpofe  I  judged,  that  plain  and  eafy 
"  experiments,  and  as  fimple,  or  as  little  compounded  as  may  be,  would,  ceteris 
"  paribus,  be  the  firteft,  as  being  the  moft  eafjr  to  be  tried  (and,  if  need  be,  repeat- 
44  ed)  and  to  be  judged  of,  both  m  relation  to  their  cauies,  and  to  their  effects.  And  ' 
44  for  thefe  reafons,  though  I  had  by  me  a  not  inconfiderable  number  of  more  com- 
"  pounded  and  elaborate  procefles,  fome  of  which  I  had  made,  and  others  I  received 
«  as  great fecxets  from  noted  artifts ;  I  purpofely  forbore  to  mention  any  number  of 
"  them  in  my  writings  about  phyfics,  being  defirous  rather  to  increafe  knowledge, 
«*  than  make  any  oftentation  of  any  that  I  thought  would  puzzle  moft  readers  more 
M  than  it  would  inftrucr.  them. 

41  This,  Sir,  I  hope,  will  appear  to  you  a  fair  account  of  your  not  finding  my  < 
"  phyfical  difcourfes  larded  with  long  and  intricate  procefies,  fome  of  which  may, 
4«  I  willingly  grant,  produce  notable  effects,  and  for  that  reafon  are  valuable,  but 
"  are  lefe  fit  than  far  more  fimple  ones  to  difcover  the  caufes  of  things,  which  yet 
M  is  the  chief  fcopc  of  a  naturalift,  as  fuch.  And  to  thofe  that  think  it  ftrange, 
**  that  among  my  other  experiments  about  metals  and  minerals,  I  have  not  produced 
u,  thofe  gainful  ones,  that  chemifts  call  particulars,  it  may,  I  hope,  Suffice  to  rcprc- 
"  fent,  that  being  a  bachelor,  and  through  God's  bounty  furnifhed  with  a  competent 
**  eftate  for  a  younger  brother,  and  freed  from  any  ambition  to  leave  my  heirs  rich, 
"  I  had  no  need  topurfue  lucriferous  experiments,  to  which  I  fo  much  preferred  luci- 
44  ferous  ones,  that  I  had  a  kind  of  ambition  (which  I  now  perceive  to  have  been  * 
M  vanity)  of  being  able  to  fay,  that  I  cultivated  chemiftry  with  a  difintereftcd  mind, 

neither  feeking  nor  fcarce  caring  for  any  other  advantages  by  it,  than  thofe  of  the 
14  improvement  of  my  own  knowledge  of  nature,  the  gratifying  the  curious  and 
•*  induftrious,  and.  the  acquift  of  fome  ufcful  helps  to  make  good  and  uncommon 
«*  medicines. 
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**  Ip  I  may  be  allowed  to  judge  of  courfes  by  the  fuccefs,  the  entertainment,  tfcat 
"  the  public  has  been  pleafed  to  give  my  endeavours  to  ferve  it,  will  not  make  rrte 
««  repent  of  the  way  I  have  made  choice  of  to  do  it  in.  But,  however,  fince  I  find 
"  myfelf  now  grown  old,  I  think  it  time  to  comply  with  my  former  intentions  'to 
"  leave  a  kind  of  Hermetic  legacy  to  the  ftudious  difciples  of  that  art,  and  to  deliver 
"  candidly*  in  the  annexed  paper,  fome  procefles  chemical  and  medicinal,  that  &ri 
"  tefs  fimple  and  plain  than  thofe  barely  luciferous  ones  I  have  been  wont  to  affccl, 
"  and  of  a  more  difficult  and  elaborate  kind  than  thofe  I  have  hitherto  publifhed, 
"  and  more  of  kin  to  the  nobleft  Hermetic  fecrets,  or,  as  Rtlmnt  ftiles  them,  areank 
M  majora.  Some  of  thefe  I  have  made  and  tried  ;  others  I  have  (though  not  with- 
"  out  much  difficulty)  obtained,  by  exchange  or  otherwife,  from  thole  that  affirm 
"  they  knew  them  to  be  real,  and  were  thcmlclves  competent  judges,  as  being  fome 
"  Of  them  difcrptes  Of  true  adepts*  or  otherWile  admitted  to  thefr  acquaintance  and 
"  converfation.  Moft:  of  thefe  procefles  are  dearly  enough  delivered  %  artd  of  th'tf 
"  reft  there  is  plainly  fet  down,  without  deceitful  terms,  as  much  as  may  ferve  td 
■  make  what  is  literally  taught  to  be  of  great  utility,  though  the  full  and  complete 
"  Ufts  are  not  mentioned,  partly  becaufe*  ih  fpite  of  my  philanthropy,  I  was  engaged 
««  tfttfecrecy,  as  to  fome  of  thefc  ufes,  and  partly  becaufc  I  muft  rrigenUOUfly  confeft 
**  it,  I  am  not  yet,  or  perhaps  ever  fhafl  be  acquainted  With  them  inyfelf.  The 
**  knowledge  I  have  of  your  great  affecYion  for  the  public  good,  and  your  particular 
44  kindnefs  for  me,  invites  me,  among  the  many  virtuofi,  in  whole  fnendfliip  I  am 
"  happy,  to  meruit  the  following  papers  in  your  hands,  earneftly  defiling  you  to  im- 
"  part  them  t6  the  public  faithfully,  and  without  envy,  v&tafi^  in  my  own  cxpref- 
"  fions,  as  a  monument  of  my  gdod  afreftidns  to  mankind,  as  well  in  my  chemical 
"  capacity,  as  m  the  other**  wherein  I  have  been  folicitous  to  do  it  fervice.  I  arri, 
"  With  fincxrc  relpedt, 

44  S  I  R, 

■  Your  moft  faithful  and  moft  humble  fervant* 

«  Robert  Boyle;" 


This  collection  of  chemical  procefles  is  not  now  to  be  found  among  his  manu- 
fertpts,  though  there  are  ftill  extant  among  them  a  great  number  relating  to  che- 
miftry ;  and  it  appears,  that  he  left  orders,  that  after  nis  death  all  his  papers  upon 
that  fubjeft  fhould  be  examined  by  three  phyficians  nominated  by  him  for  that  pur- 
bole  •  *  being  unwilling  that  they  fhould  be  loll  to  the  public.  And  indeed  Jt  is 
highly  rcafonable  to  fuppofe,  that  many  important  difcovcries  were  contained  in 
them,  chemiftry  being  his  favourite  ftudy,  and  opening  to  htm  perpetually  fuch  a  new 
fcene  of  wonders,  as  eafily  perfuaded  him  of  the  poffibility  of  the  tranfmutation  of 
mrtals  into  gold.  This  perfuaflon  of  his  is  evident  from  fcveral  parts  of  his  writings, 
and  was  avowed  by  himfelf  to  the  great  Dr.  HaUeyy  the  late  royal  aftronomer,  who 
related  to  me  his  converfation  with  him  upon  that  fubjett ;  and  it  was  probably  in 
c'jnkqucnce  of  this  opinion,  that  Mr.  Bejle  procured  by  his  intercft  the  following  atl 

• 

*  Letter  of  Mr.  jtia  Wart  fenior  to  bit  fon  Mr.  J  b.i  IFtrr,  executor  to  Mr.  8<y!t,  dated  July  16. 
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to  be  paflcd  in  Auguft  1689  for  the  repeal  of  a  ftatute  made  in  the  fifth  year  of  King 
Henry  IV.  againjl  the  multiplying  of  gold  and  filver  *. 

«*  Whereas  by  a  ftatute  made  and  cnafted  in  the  parliament  held  in  the  fifth  year 
**  of  the  reign  of  King  Henry  the  fourth,  late  King  of  England,  it  was,  amongft 

other  things,  enaftcd  in  thefe  words,  or  to  this  eflcft,  namely,  that  none  from 
"  thenceforth  Jhould  ufe  to  multiply  geld  or  filver,  or  ufe  the  craft  of  multiplication ;  and 
*•  if  any  the  fame  do,  they  jhould  incur  the  pain  of  felony :  And  whereas  fince  the  mak- 
"  ing  of  the  faid  ftatute  divers  perfons  have,  by  their  ftudy,  induftry,  and  learning, 
"  arrived  to  great  fkill  and  pcrfeftion  in  the  art  of  melting  and  refining  of  metals, 
**  and  otherwifc  improving  them  and  their  ores  (which  very  much  abound  within  this 
"  realm)  and  extracting  gold  and  filver  out  of  the  fame ;  but  dare  not  exercife  their 
"  faid  (kill  within  this  realm,  for  fear  of  falling  under  the  penalty  of  the  faid  fta- 
"  tute,  but  exercife  the  faid  art  in  foreign  parts,  to  the  great  lofs  and  detriment  of  this 
**  realm: 

"  Be  it  therefore  enaftcd  by  the  king's  and  queen's  mod  excellent  majefties,  by 
**  and  with  the  advice  and  conicnt  of  the  lords  fpiritual  and  temporal,  and  commons, 
"  in  this  prefent  parliament  aflembled,  that  from  henceforth  the  aforefaid  branch, 
«»  article,  or  fentence,  contained  in  the  faid  aft,  and  every  word,  matter,  and  thing, 
**  contained  in  the  faid  branch  or  fentence,  lhall  be  repealed,  annulled,  revoked,  and 
M  for  ever  made  void  i  any  thing  in  the  faid  aft  to  the  contrary  in  any  wife  whatfoever 
**  notwithftanding. 

"  Provided  always,  and  be  it  cnafted  by  the  authority  aforefaid,  that  all  the  gold 
"  and  filver,  that  lhall  be  extrafted  by  the  aforefaid  art  of  melting  and  refining  of 
"  metals,  and  otherwife  improving  of  them  and  their  ores,  as  before  fet  forth,  be 
"  from  henceforth  employed  for  no  other  ufe  or  ufes  whatfoever,  but  for  the  increafe 
•*  of  monies ;  and  that  the  place  hereby  appointed  for  the  difpofal  thereof  lhall  be 
'*  their  majefties  mint  within  the  Tower  of  London  ;  at  which  place  they  arc  to  receive 
"  the  full  and  true  value  for  their  gold  and  filver  fo  extrafted  from  time  to  time,  ac- 
"  cording  to  the  aflay  and  finenefs  thereof  ;  and  fo  for  any  greater  or  lefler  weight : 
"  and  that  none  of  that  metal  of  gold  and  filver,  fo  refined  and  extrafted,  be  per- 
**■  mitted  to  be  ufed  or  difpofed  in  any  other  place  or  places  within  their  majefties 
"  kingdoms  and  dominions. 

"  Provided  alfo,  and  be  it  further  enafted  by  the  authority  aforefaid,  that  no 
•«  mine  of  copper,  tin,  iron,  or  lead,  lhall  hereafter  be  adjudged,  reputed,  or 
«*  taken  to  be  a  royal  mine,  although  gold  or  filver  may  be  extrafted  out  of  tho 
«  fame." 

In  1 690  he  gave  the  world  his  Medicina  Hydrofiatica  :  or  Hydroftatics  applied  to  tbt 
Materia  Medica  ;  jbewing  bow  by  the  weight  that  divers  bodies  ufed  in  phyfic  have  in 
water,  one  may  difcovcr  whether  they  be  genuine  or  adulterate.  To  which  is  fubjoined,  A 
previous  hydrpjlatical  way  of  eftimating  Ores;  London,  in  8vo.  In  the  Poftfcript  he 
"  obferves,  diat  when  he  firft  fent  to  the  prefs  his  Medicina  Hydrofiatica,  he  intended. 
"  it  mould,  in  the  fame  book  or  volume,  be  accompanied  by  another  help  or  twov 
"  to  explore  and  improve  the  Materia  Medica.  But  when,  fays  be,  the  Efiay  itfclf, 
M  and  the  annexed  Epiftlc  about  a  previous  Exploration  of  Ores  had  been  printed 
**  00",  I  could  not  but  perceive,  that  the  bulk  of  thofe  two  trafts  fo  far  exceed  what 

k  Statut« at  Large,  Vol.  II.  p.  1545.  cap  30,  edit.  ZWm,  1706. 

I  ex- 
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"  I  expected,  that  if  I  fubjoined  what  at  firft  I  dcfigned  to  add  to  it,  it  would  prove 
"  a  mif-ftiapen  book,  and  inconvenient  to  be  opened.  Wherefore  it  feemed  expe- 
"  dient  to  divide  the  whole  intended  work  in  two  volumes  or  tomes,  whereof  what 
M  had  already  paft  the  prefc  mould  make  the  firft  ;  which,  that  it  might  be  the  fooner 
"  fcrviceable,  fhould  forthwith  come  abroad  by  itfclf  -,  and  the  fecond  mould 'confift 
"  partly  of  the  other  papers  abovementioned,  as  relating  to  the  Materia  Medica, 
"  and  partly  of  a  fupplcmcnt  to  the  firft  tome,  containing  divers  hiftorical  paralipo- 
*•  mena,  that  by  miftakc  were  omitted,  and  are  fit  to  be  there  fupplied  out  of  a  fuller 
"  copy  than  that,  which  by  an  overfight  was  made  ufe  of  at  the  prefs."  But  this 
fecond  tome  never  appeared.  In  the  fame  year  he  publifhcd  likewife  another  ex- 
cellent work,  entiiled,  The  Cbriflian  Virtuofo  \  fbewing,  that  by  being  additled  to  ex- 
perimental pbilofopby  a  man  is  rather  affifted  than  indifpofed  to  be  a  good  Chrifttan.  The 
firft  part.  'To  which  are  fubjoined,  I.  A  Diftourfe  about  the  DiftincTton  that  repre- 
fents  fame  things  as  above  reafon,  but  not  contrary  to  reafon.  II.  the  firft  Chapters  of 
a  Difcourfe,  entitled,  Greatnefs  of  Mind  promoted  by  Cbriftianity.  Printed  in  the 
Savoy,  in  8vo.  In  the  Advertifement  prefixed  to  the  Reflections  upon  a  Theological 
DiftinflioHy  according  to  which  it  is  /aid,  that  feme  Articles  of  Faith  are  above  Reafon, 
but  not  againft  Reafon,  he  obferves,  that  after  he  had  begun  the  fecond  part  of  the 
Chriftian  Virtuofo,  and  made  fome  progrefs  in  it,  which  he  dcfigned  to  continue  till 
he  had  completed  it,  he  was  obliged  to  leave  the  country,  where  he  enjoyed  fome 
Ieifurc,  and  to  remove  to  London ;  where  ficknefs,  and  bufmefs,  and  a  multitude  of 
vifits  he  could  not  avoid  receiving,  did  lb  diftradt  him,  that  thefe  remoras,  added  to 
the  fertility  of  the  fubjects  that  remained  to  be  treated  of,  which  he  found  much 
greater  than  he  was  at  firft  aware  of,  made  him  lay  afide  the  materials  he  had  pre- 
pared for  the  fecond  part  to  a  fitter  opportunity,  and  comply  with  the  occafions  he 
had  to  publifh  fome  traits  that  required  more.  He  did  not  live  to  finifh  this  fecond 
part ;  but  the  papers,  which  he  left  behind  him  for  that  purpofc,  as  well  as  for  an 
Appendix  to  the  firft  part,  are  printed  in  the  prefent  edition. 

The  year  following  he  communicated  to  Monfieur  de  la  Crofe,  author  of  the  Hi- 
ftcry  of  Learning,  an  Account  of  fome  Obfervations  made  in  the  great  Congregation  of 
Waters,  by  lowering  Bottles  down  into  the  fea  fix  hundred  feet  dep  from  the  fur  face,  Ja- 
nuary the  zd,  1677-8,  which  was  printed  in  that  work  tor  the  month  of  July  1691%. 
with  a  fhort  letter  from  Mr.  Boyle  to  the  author,  in  which  he  obferves,  that  this 
u  experiment  made  a  great  noife  in  the  court  of  King  Charles  II.  and  will,  fays  he, 
"  reiolve  all  the  difficulties  in  the  queftions,.  which  you  propofed  to  me,  concerning 
**  the  coldnefs  of  water.  It  wai  made  by  a  captain  of  a  ftiip,  a  man  of  very  good 
u  fenfe,  and  in  the  prefence  of  a  great  many  pcrfons  j  infomuch  that  there  can  be  no 
"  manner  of  doubt  concerning  it. 

The  laft  work,  which  he  published  himfelf,  was  his  Experimenta  6?  Obfervationes 
Pbyfic*  :  wherein  are  briefly  treated  of  fcveral  Subjeils  relating  to  Natural  Pbilofopby  in 
an experimental  Way.  To  which  is  added,  a  fmall  Colletlion  of  ftrange  Reports.  Parti. 
London  1691,  in  8vo.    The  fecond  part  never  appeared. 

Being  now  fenfible  from  the  decays  of  his  health,  that  his  death  could  not  be  very 
remote,  he  determined  upon  drawing  up  his  laft  will,  which  he  figned  and  fealed  upon* 
the  1 8th  of  July  1691,  and  of  which  I  fhall  fubjoin  a  copy  in  the  Appendix  to  this 
Ufe ;  but  before  he  proceeded  to  the  perfecting  of  it,  he  wrote  down  the  following 
protcftation. 


*  Page  57. .$>•• 
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"  Whereas  I  am  this  day  about  to  perfect  my  laft  will  and  teftament,  I  do  hereby, 
"  to  prevent  and  fecure  myfelf  from  all  fcruples,  folemnly  proteft  and  declare,  that 
44  I  do  not  intend  by  figning  and  fealing  the  laid  will,  or  any  other  will  or  codicil 
"  that  I  may  hereafter  fign,  to  abridge  myfelf  of  any  power  that  law  or  equity,  or 
44  the  nature  of  a  will,  do  or  can  give  me,  to  diipofe  freely  of  all  or  any  of  my  tem- 
44  poral  cohecrns,  even  "thole  affigned  to  pious  or  charitable  ufes  therein  mentioned  •, 
44  and  that  I  relerve  to  myfelf  a  full  liberty,  when  this  or  any  other  teftament  lhall 
44  be  perfe&cd,  to  annul,  revoke,  or  alter  the  whole  will,  or  any  part  of  it,  and 
44  difpofe  otherwifc  of  my  concerns,  as  freely  as  if  the  faid  will,  or  any  part  or 
"  codicil  of  it,  had  never  been  figned  and  publiftied,  or  fo  much  as  intended  by  me. 
«  Witnefs  my  hand  this  iSth  day  of  July  16^1. 

•*  Robert  Bovle. 

«  Witnefs 

«  John  Warr." 

In  October  following  we  find  by  a  letter  of  his,  dated  the  8th  of  that  month,  to 
Dr.  Turberville  of  Salijbuty  *,  that  his  filler  the  lady  lianelagb  and  himfelf  were  ex- 
tremely ill;  and  he  particularly  complains  of  a  diftemper  in  his  eyes,  which  greatly 
lurprizcd  and  afflicted  him,  having  continued  with  him  for  about  a  month.  •«  The 
•«  cafe  in  fhort,  fays  be,  is  this  :  in  the  day  time,  I  fee,  thanks  be  to  God,  as  I  ufe  to 
"  do,  and  fo  till  five  o'clock  in  the  afternoon  •,  but  then,  as  foon  as  candles  are 
'  ««  brought  in,  I  find  a  very  fenfiblc  decay  in  my  fight }  fo  that  though  I  can  fee  all 
44  the  fame  grofs  objafts  as  I  did  before,  and  could,  if  I  durft,  read  printed  books, 
"  as  I  have  often  tried,  yet  the  reflection  from  thofe  objects  is  not  vivid,  as  it  Was 
"  wont  to  be  •,  and  if  I  look  upon  fomewhat  dilb.ru  objects,  methinks  I  fee  them 
44  through  a  thin  mift,  or  a  little  fmoke  •,  but  when  the  candles  are  newly  fnuffed, 
"  and  fo  the  light  increafed,  I  fee  far  better  for  a  little  white,  till  it  btgin  to  have 
*■  more  fnuff.  This  diftemper  continues  as  long  as  I  make  ufe  of  candle-light-,  but 
44  the  next  morning,  by  God's  goodnefs,  I  find  myfelf  as  before  \  only  now  and  then 
**  there  feems  to  fall  ftowly  down,  fometimcs  in  one  eye,  and  fometimes  in  another, 
44  a  fairtfly  fliining  vapour,  which  immediately  difappears.  I  have  fuch  apparitions 
44  of  late,  for  thefe  two  or  three  years,  without  any  bad  confeqUence.  What  this 
44  diftemper  may  proceed  from,  I  know  not,  though  I  remember  I  have  heard  you 
"  more  than  once  take  notice  of  the  narrownefs  of  my  pupil.  Sight  is  a  thing  fo 
«'  dear  to  all  men,  and  cfpccially  to  ftudious  perfons,  that  I  earneftly  beg  you  would 
44  be  pleafed  to  confider  my  cafe  deliberately,  and  acquaint  me  with  your  thoughts 
*4  of  the  caufe  *  and  more  particularly  to  fend  prefcriptions  of  the  receipts  you  would 
41  have  me  employ,  and  your  directions  what  elle  you  would  have  me  do  towards  the 
44  cure  of  it. — I  forgot  to  tell  you,  that  for  fomc  months  laft  paft  I  have  been  much 
44  troubled  with  what  they  call  vapours,  or  fumes  of  the  fpleen,  and  with  fome  fcor- 
44  butic  difaffeftions." 

His  filler  Ranelagb'a  indifpofition  at  length  terminated  fn  her  deith,  on  the  23d 
of  December  following  j  and  the  lofs  of  i'uch  a  perfon  was  perhaps  as  fatal  to  him 
as  it  was  important  to  the  world.  She  had  lived  the  longed  on  the  moft  public  fcenc, 
and  made  the  greateft  figure  in  all  the  revolutions  of  thefe  kingdoms  for  above  fifty 


*  Vol.  VI.  p.  61,  62. 
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years,  of  any  woman  of  that  age.  She  employed  her  whole  time,  intereft,  and 
cftate,  in  doing  good  to  others  ;  and  as  her  great  underftanding,  and  the  vaft  efteem 
fhe  was  in,  made  all  perfons  in  their  feveral  turns  of  greatnefs  defirc  and  value  her 
friendfhip,  fo  fhe  gave  lierfelf  a  clear  title  to  ufc  her  intereft  with  them  for  the  fervice 
df  others,  by  this,  that  fhe  never  made  any  advantage  of  it  to  any  end  or  defign  of 
her  own.  She  was  contented  with  what  (he  had  ;  and  though  fhe  was  twice  ftript  of 
it,  fhe  never  moved  on  her  own  account,  but  was  the  general  intercefTor  for  all  per- 
sons of  merit  or  in  want.  This  had  in  her  the  better  grace,  and  was  both  more 
Chriftian  and  more  effectual,  becaufe  it  was  not  limited  within  any  narrow  compafs 
of  parties  or  relations.  When  any  party  was  depreffed,  fhe  had  credit  and  zeal  enough 
to  ferve  them ;  and  fhe  employed  that  fo  effectually,  that  in  the  next  turn  fhe  had  a 
new  flock  of  credit,  which  fhe  laid  out  wholly  in  that  labour  of  love,  in  which  fhe 
fpent  her  life.  And  though  fom;  particular  opinions  might  fhut  her  up  in  a  divided 
communion,  yet  her  foul  was  never  of  a  party.  She  divided  her  charities  and  friend- 
fhips,  her  efteem  as  well  as  her  bounty,  with  the  trucft  regard  to  merit  and  her  own 
obligations,  without  any  difference  made  upon  the  account  of  opinion.  She  had, 
with  a  vaft  reach  both  of  knowledge  and  apprehenfion,  an  univerfal  affability  and 
eafinefs  of  accefs }  an  humility,  that  defcended  to  the  mcaneft  perfons  and  concerns, 
an  obliging  kindnefs  and  readinefs  to  advife  thofe  who  had  no  occafion  for  any  further 
affiftance  from  her.  And  with  all  thefe  and  many  other  excellent  qualities  fhe  had 
the  deepeft  fenfe  of  religion,  and  the  moft  conftant  turning  of  her  thoughts  and  dif- 
courfes  that  way,  that  was  known  perhaps  in  tfiat  age.  Such  a  fifter  became  fuch  a 
brother ;  and  it  was  but  fuitablc  to  both  their  characters  that  they  fhould  have  im- 
proved the  relation,  under  which  they  were  born,  to  the  more  exalted  and  endearing 
one  of  friend  *.  And  as  they  were  pleafant  in  tbeir  lives,  in  their  death  they  were  not 
divided;  for  as  he  had  lived  with  her  for  the  greateft  part  of  forty-feven  years,  fo  he 
did  not  furvive  her  above  a  week,  for  he  died  in  the  fixty-fifth  year  of  his  age,  on 
Wedncfday,  December  30,  1691,  at  three  quarters  of  an  hour  after  twelve  at  night 
and  was  interred  on  the  7th  of  January  following,  at  the  upper  end  of  the  fouth  fide 
of  the  chancel  of  St.  Martin's  in  the  Fields  in  IVeflminJlcr,  near  the  body  of  his  Gftcr 
Ranelagb,  his  funeral  fcrmon  being  preached  by  Dr.  Gilbert  Burnet,  bifhop  of  Salif- 
bury,  upon  this  text,  Ecclef.  ii.  26.  For  God givetb  to  a  man,  that  is  good  in  bis figbty. 
xoifdom,  knowledge,  and  joy.  His  funeral  was  decent  •,  and  though  without  pomp, 
yet  honoured  with  a  great  appearance  of  perfons  of  the  higheft  diftinclion,  befides  his 
own  numerous  relations. 

Before  I  proceed  to  his  character,  I  fhall  infert  an  account  of  his  pofthumou* 
works,  which  were  as  follows  : 

I.  The  General  Hijlery  of  the  Air  defigned  and  begun.  Printed  it  London,  169?,  in 
4to.  Mr..  Locke,  in  a  letter  to  William  Molyneux,  Efq-,  dated  December  26,.  1692,, 
obferves,  that "  though  this  treatife  was  left  imperfect,  yet,  I  think,  fays  he,  the  very 
"  defign  of  it  will  pleafe  you ;  and  it  is  caft  into  a  method,  that  any  one, 
14  who  pleafes,  may  add  to  it  under  any  of  the  fcvcral  titles,  as  his  reading  or  ob- 
**  fervation  fhall  furnifh  him  with  raatcer  of  fact.  If  fuch  men  as  you  are,  curious 
"  and  knowing,  would  join  to  what  Mr.  Boyle  had  collected  and  prepared,  what 
**  comes  in  their  way,,  we  might  hope  in  fome  time  to  have  a  confulcrablc  hiftory  o£ 
«  the  air„  than  which  I  fcarce  know  any  part  of  natural  philofbphy  would  yield  more 
"  variety  and  ufe.    But  it  is  a  fubject  too  large  for  the  attempts  of  any  one  man* 


*  Biihop  Burntt'i  Funtril  Sermon  on  Mr.  £;.'.-,  p.  33,  34. 
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««  and  will  require  the  afllftance  of  many  hands  to  make  it  a  hiftory  very  fliort  of 
*«  complete."  Mr.  Molyneux,  in  his  anlwcr,  dated  March  i,  1692-3,  writes  thus: 
"  I  am  extremely  obliged  to  you  for  Mr.  Boyle's  book  of  the  air,  which  lately  came 
"  to  my  hands.  It  is  a  vaft  defign,  and  not  to  be  finilhed  but  by  the  united  labours 
"  of  many  heads,  and  indefatigably  profecutcd  for  many  years-,  fo  that  I  defpairof 
"  feeing  any  thing  complete  therein.  However,  if  many  will  lend  the  fame  helping 
"  hands  that  you  have  done,  I  lhould  be  in  hopes ;  and  certainly  there  is  not  a 
"  chapter  in  all  natural  philofophy  of  greater  ul'e  to  mankind,  than  what  is  here  pro- 
*«  pofed." 

II.  Medicinal  Experiments  :  or  a  Colletlion  of  choice  remedies,  for  the  mofl  part  fmpk 
and  eqfily  prepared :  London  1692,  nmo.  This  is  a  fecond  edition  of  the  Receipts  fent 
to  a  Friend  in  America  :  printed  in  1688,  with  a  new  preface,  and  the  addition  of  a 
fecond  part,  or  the  latter  five  decads.  Thefe  were  again  reprinted  in  1696,  and  called 
the  firft  and  fecond  volume  j  and  in  1698  a  third  volume  was  added  to  them. 

Til.  General  Heads  for  the  Natural  Hijlory  of  a  country  great  or  fmall,  drawn  out  for 
tie  Ufe  of  Travellers  and  Navigators.  To  which  are  added,  Other  Directions  for  Na- 
vigators, &c.  with  particular  Obfervations  of  the  moft  noted  Countries  in  the  world.  By 
another  Hand.  London  1692,  in  nmo.  Thefe  General  Heads  were  firft  printed  in  the 
Philofophical  Tranfaclions,  No.  II.  p.  186.  No.  XVIII.  p.  315.  No.  XIX.  p.  330. 
being  drawn  up  by  Mr.  Boyle,  at  the  requeft  of  the  Royal  Society.  The  other  di- 
rections added  in  this  edition  were  drawn  up  by  various  perfons  at  divers  times,  by 
order  of  the  Royal  Society,  and  printed  in  different  numbers  of  the  Philofophical  Tran- 
fatlions  •,  but  being  in  purfuance  of  the  plan  fketched  out  by  Mr.  Boyle,  were  very 
properly  annexed  to  the  preceding  ones. 

IV.  A  paper  of  the  honourable  Robert  Boyle'/,  depofited  with  the  Secretaries  of  the  Royal 
Society,  Otlobcr  14,  1 680,  and  opened  ftnee  his  death  ,  being  an  Account  of  his  making 
the  Phofpborus,  l$c.  September  30,  1680.  Printed  in  the  Philofophical  Tranfaclions, 
No.  CXCVI.  p.  583.  anno  1692-3. 

V.  An  Account  of  a  IVay  of  examining  Waters,  as  to  frefbnefs  and  faltnefs.    To  be 
fubjoined  as  an  Appendix  to  a  lately  printed  Letter  abcut  fweetened  JVatcr  :  Otlober  30, 
1683  :  publifhcd  in  the  Philof.  Tranfatl.  No.  CXCVII.  p.  627. 

VI.  A  Free  Difcourfe  againft  Cuftomary  Swearing,  and  a  Diffua/tve  from  Curftng. 
London  1695,  in  Svo. 

VII.  Medicinal  Experiments :  or  a  Colletlion  of  choice  remedies,  chiefly  fimple  and  eafily 
prepared ;  ufeful  in  Families,  and  fit  for  the  Service  of  Country  People.  The  third  and 
laft  Volume,  publifbed  from  the  Author's  original  MSS.  Wbereunto  is  added,  freer al 
other  ufeful  notes,  explicatory  of  the  fame.  London  1698,  in  12  mo.  This  and  the  two 
preceding  volumes  have  been  fince  feveral  times  reprinted  all  together. 

Mn.  Boyle  was  tall  of  ftature,  but  (lender,  and  his  countenance  pale  and  emaciat- 
ed*. His  conftitution  was  fo  tender  and  delicate,  that  he  had  divers  forts  of  cloaks 
to  put  on  when  he  went  abroad,  according  to  the  temperature  of  the  airj  and  in 
this  he  governed  himi'tlf  by  his  thermometer  \  He  eicaped  indeed  the  fmall  pox 
during  his  life'  ,  but  for  alinoft  forty  years  he  laboured  under  fuch  a  fccblenefs  of 

*  Letter  of  J»bn  Entja,  Efq;  to  Dr.  K'ttttn,  March  zj,  1696. 
h  Information  of  Sir  flam  Sham,  Bart 

1  Letter  of  the  lUv.  Mr.  Kirkwtd  to  Mr  Btjlt,  dated  July  13,  i63g. 
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body,  and  fuch  lowncfs  of  ftrcngth  and  fpirits,  that  it  was  aftonifliing,  how  lie  could  ■ 
read,  meditate,  try  experiments,  and  write  as  he  did.  He  had  likewife  a  weaknefs 
in  his  eyes,  which  made  him  very  tender  of  them,  and  extremely  app-ehenfivc  of 
inch  dittcmpcrs  as  might  affect  them.  He  imagined  alio,  that  'if  fickneis  mould 
confine  him  to  his  bed,  it  might  raifc  the  pains  ot  the  (lone  to  a  degree,  which  might 
be  above  his  ftrength  to  fupport  ■,  fo  that  he  feared  left  his  lall  minutes  mould  prove 
too  hard  for  him.  This  w.is  the  ground  of  all  the  caution  and  apprehenfion,  which 
he  was  obferved  to  live  in.  Hut  as  to  life  itfclf,  he  had  that  julfc  mdiiVcrence  to  it, 
which  became  lb  true  a  Chriitian.  However,  his  fight  begin  not  to  grow  dim  above 
four  hours  before  he  died  ;  and  when  death  came  upon  him,  he  had  not  been  above 
three  hours  in  bed,  before  it  made  an  end  of  him  with  fo  little  pain,  that  it  was  plain 
the  light  went  out  merely  for  want  of  oil  to  maintain  the  flame  *.  The  limplicity  of 
his  diet  was  in  all  appearance  th.it  which  preferved  him  fo  long  beyond  all  men's 
expectation.  This  he  practifed  fo  ftrictly,  that  in  a  courfe  of  above  thirty  years  he 
neither  eat  nor  drank  to  gratify  the  varieties  of  appetite,  but  merely  to  fupport 
nature ;  and  was  fo  regular  in  it,  that  he  never  once  tranfgrcflcd  the  rule,  mealure, 
and  kind,  which  were  prefcribed  him  '. 

In  his  firft  addreffes,  when  he  was  to  fpeak  or  anfwer,  he  fjmctimes  hefitated  a 
little,  rather  than  Hammered,  or  repeated  the  fame  word  ;  and  this,  as  it  rendered 
him  flow  and  deliberate,  fo  after  the  firft  effort  he  proceeded  without  the  lcaft  inter- 
ruption in  his  difcourfe  ". 

He  was  never  married  ;  but  Mr.  Evelyn  was  affurcd,  that  he  courted  the  beautiful 
and  ingenious  daughter  of  Cary,  earl  of  Monmouth  \  and  that  to  this  paflion  was 
owing  his  Seraphic  Love  \  But  it  does  not  appear  from  any  of  his  papers,  that  he 
had  ever  entertained  the  lealt  thoughts  of  that  kind  •,  and  he  wrote  the  following 
letter,  when  he  was  very  young,  to  the  lady  Barrimorey  his  niece,  upon  a  report  of 
his  being  actually  married,  of  which  that  lady  had  informed  him. 

**  •  *  *  It  is  high  time  for  me  to  haften  the  payment  of  the  thinks  I  owe  your 
"  ladyfhip  for  the  joy  you  are  pleafcd  to  with  me,  and  of  which  that  wi!h  pollibly  gives 
"  me  more  than  the  occaflon  of  it  would.  You  have  certainly  reafbn,  Madam,  to 
"  fufpend  your  belief  of  a  marriage  celebrated  by  no  prieft  but  fame,  and  made  un- 
"  known  to  the  fuppoled  bridegroom.  I  may  pofllbly  ere  long  give  you  a  fit  of  the 
"  fpleen  upon  this  theme ;  but  at  prefent  it  were  incongruous  to  blend  fuch  pure 

raillery,  as  I  ever  prate  of  matrimony  and  amours  with,  among  thing-;  I  am  f<» 
"  ferious  in  as  thofe  this  fcribble  prefents  you.  I  fhall  therefore  only  tell  you,  that 
"  the  little  gentleman  and  I  are  ftill  at  the  old  defiance.  You  have  carried  away  too 
"  many  of  the  perfections  of  your  fex,  to  leave  enough  in  this  country  lor  the  re- 
"  ducing  fo  rtubborn  a  heart  as  mine,  whofe  conqtieft  were  a  tafk  of  lo  much  difti- 
"  culty,  and  is  fo  little  worth  it,  that  the  latter  property  is  always  likely  to  deter  any, 
u  that  hath  beauty  and  merit  enough  to  overcome  the  former.  But  though  this 
"  untamed  heart  be  thus  infenfible  to  the  thing  itfclf  called  love,  it  is  yet  very  ac- 
"  ceflible  to  things  very  near  of  kin  to  that  paflion-,  and  clleem,  friendship,  rciprcf, 
**  and  even  admiration,  are  things,  that  their  proper  objects  fail  not  propoitionably 

*  Burnet' %  Funeral  Sermon,  p.  31.  1  H«  Ibid. 

"  Mr.  £ve{yn'»  letter  of  March  29,  1C96.  n  Ibul. 
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"  to  exact  of  me,  and  confequently  are  qualities,  which  in  their  higheft  degrees  arc 
"  really  and  conirantly  paid  my  lady  Larrimore  by  her, 

"  Moll  obliged  humble  fervanr, 

"  and  arfeftionate  uncrle, 

"  Robert  Boyle." 

In  the  memorandums  of  Mr.  Boyle's  life,  fct  down  by  bifhop  Burnet,  it  is  re- 
marked, that  he  al :ed  from  purpofes  of  marriage,  al  firjt  out  of  policy  y  afterwards 
wore  pbUofOfbiccd'j  ;  and  upon  a  general  propefition  with  many  advantages,  be  would  not 
knew  the  perfcti'i  nan  \  And  we  find  by  a  letter  of  Dr.  John  IValiis  to  him,  dated  at 
Oxford,  July  17,  16(9%  that  he  had  an  overture  made  to  him  with  refpect  to  the 
lady  Mary  Hafings,  futcr  to  Lite  earl  of  Huntingdon,  and  eminent  for  her  admirable 
temper,  great  piety,  and  uncommon  undcritanding,  with  every  other  accomplilhment 
proper  to  make  him  an  excellent  wife.  But  he  It  ill  permted  in  his  firlt  refolution  of 
living  (ingle,  though  few  men  were  more  facetious  and  agreeable  in  converlation  with 
the  ladies,  whenever  he  happened  to  be  engaged  among  them  p.  And  indeed  fomc- 
timcs,  upon  other  occafions,  he  diltinguifhed  nimfdf  by  lb  copious  and  lively  a  flow 
of  wit,  that  Mr.  Cowley,  and  Sir  Wilitam  Dazenant,  both  thought  him  equal  in  thac 
refpect  to  the  molt  celebrated  geniufes  of  that  age 

He  had  Co  profound  a  veneration  for  the  Deity,  that  the  very  name  of  God  was 
never  mentioned  by  him  without  a  pauie  and  a  vilible  Hop  in  his  diicourfe;  in  which 
Sir  Peter  Pett',  who  knew  him  foralmolt  forty  years,  affirms,  that  he  was  fo -exact, 
that  he  did  not  remember  to  have  obferved  him  once  to  fail  in  it.  He  was  very  con- 
ftant  and  ferious  in  his  fee  ret  addrciTes  to  God  ;  and  it  appeared  to  thofe  who  con- 
versed molt  with  him  in  his  enquiries  into  nature,  that  his  main  defign  in  that,  on 
which  as  he  had  his  own  eye  molt  conltantly,  lb  he  took  care  to  put  others  often  in 
mind  of  it,  was  to  raife  in  himlclf  and  others  more  elevated  thoughts  of  the  great- 
nets  and  glory,  and  cf  the  wifdom  and  goodnefs  cf  the  Deity  This  was  fo  deep  in 
his  mind,  that  he  concludes  the  article  of  his  will,  which  relates  to  the  Royal  Society, 
in  thefe  words:  Wifinng  than  alfo  a  happy  fuccefs  in  their  laudable  attempts  to  di/eover 
the  true  nature  of  the  works  cf  God,  and  praying,  that  they  and  all  other  fearcbes  into 
phyfical  truths,  may  [crdially  refer  their  attainments  to  the  glory  of  the  great  Author  of 
Mature,  and  to  the  comfort  cf  mankind.  For  this  purpole  he  founded  his  lecture  in 
ti»e  city  of  London,  charging,  by  a  codicil  annexed  to  his  will,  and  dated  July  aS, 
1691,  his  mcfiuageor  dwclling-houie  in  St.  MicbaeFs  Crooked- Lane,  in  that  city,  with 
the  payment  of  the  clear  yearly  rents  and  profits  thereof  to  fomc  learned  divine  in 
London,  or  within  the  bills  of  mortality,  to  be  elected  for  a  term  not  exceeding  three 
years  by  Dr.  lenifon,  afterwards  archbifliop  of  Canterbury,  Sir  Henry  Jlfhurfl,  Sir 
John  Kctberban;,  and  "John  Evelyn,  L'fq.  The  bufinefs  which  he  appointed  thole 
lecturers,  war,  among  others,  to  be  ready  to  fatisfyrealfcruples,  and  to  anfwer  fucb  new 
ikjeBicns  and  difficulties,  as  might  be  Jlarted,  to  which  geed  anfwer s  bad  not  been  made  \ 
and  alio  topreaib  eiglt  fermons  in  the  year,  tbefrft  Mondry  cf  'January,  February,  March, 

•  Vol.  VI.  p.  4??,  45c,  460.  r  Mr.  £W>V»  letter  of  March  ft),  1C06. 

*  Sir  Ptttr  Pttfl  ppcr^  relating  to  Mr.  Btylt,  '  Ibid.  1  Enract'i  funeral  Sermon,  p.  *?. 
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Aprils  and  May,  and  of  September ;  OScber,  and  November.  The  fubjeft  of  thefe 
fcrmons  was  to  be  the  proof  of  the  Chrijiian  Religion  againjl  notorious  Infidels,  viz. 
Atbeifts,  Thrifts,  Pagans,  Jews,  and  Mahometans,  not  defending  Un>er  to  any  contro- 
versies, that  are  among  Chrijiians.  But  by  reafon  the  lectures  were  feldom  continued 
above  a  year,  and  that  the  houfe  fome times  flood  empty,  and  tenants  broke,  or 
failed  in  due  payment  of  their  rent,  therefore  the  falary  iomeiimes  remained  long 
unpaid,  or  could  not  be  gotten  without  Ibme  difficulty.  To  remedy  which  inconve- 
nience, archbifhop  Tenifcn  procured  a  yearly  grant  of  50  pounds  to  be  paid  quarterly 
for  ever,  charged  upon  a  farm  in  the  parilh  of  Brill,  in  the  county  of  Bucks \ 
which  ftipend  is  accordingly  very  duly  paid,  when  demanded,  without  fee  or  re- 
ward '. 

He  was  likewifc  at  the  charge  of  the  tranflation  and  irr.preffion  of  the  Four  Gcfpels 
and  Ails  of  the  Apoftles  into  the  Malayan  language,  as  1  have  remarked  above  ;  and 
this  book  he  fent  over  all  the  Eaft-lndies.  He  gave  a  noble  reward  to  Dr.  Edward 
Pococke,  who  tranflated  Grotius's  incomparable  treatife  of  the  Truth  of  the  Chrifiian 
Religion  into  Arabic,  and  was  at  the  charge  of  a  whole  imprcflion,  which  was  Hnifhcd 
at  Oxford  in  1660,  in  4W,  and  which  he  took  care  to  order  to  have  dilperfed  in  all 
the  countries,  where  that  language  is  underftood.  He  was  refolvcd  to  have  carried 
on  the  impreffion  of  the  New  Tcftament  in  the  Turkilh  language  •,  but  the  Company 
thought,  that  it  became  them  to  perform  that  work,  and  lb  fuftercd  him  only  to  give 
a  large  fhare  towards  it He  was  at  700  pounds  charge  in  the  edition  of  the  Iri/b 
bible,  which  he  ordered  to  be  diftributed  in  Ireland '  •,  a  particular  account  of  which 
will  appear  from  the  Appendix,  No.  III. 

He  contributed  largely  alio  to  the  impreffions  both  of  the  Welch  bible,  and  of 
the  Irifh  bible,  for  the  ufe  of  the  High-Lands  in  Scotland,  as  may  be  likewifc  feen  in 
the  Appendix,  No.  IV. 

He  gave,  during  his  life,  300  pounds  to  advance  the  dclign  of  propagating  the 
Chriltian  religion  in  America ;  and  his  zeal  and  generofity  in  that  relpedt  are  acknow- 
ledged in  many  letters  of  Mr.  Eliot,  of  New-England ;  which  are  given  in  the  Ap- 
pendix, No.  V. 

He  was  no  lefs  a  friend  to  that  colony  in  their  civil  affairs,  as  appears  by  letters 
of  thanks  figned  by  the  governor,  &c.  lent  to  him,  and  printed  in  the  Appendix, 
No.  VI. 

He  had  the  greateft  regard  for  the  clergy,  of  which  he  gave  many  inftanccs. 
When  he  underftood,  what  fhare  he  had  in  impropriations,  he  ordered  very  large 
gifts  to  be  made  to  the  incumbents  in  thofe  parifhes,  and  to  the  widows  of  fuch  as  died 
before  he  had  refolved  upon  this  charity.  A  perfon  who  was  concerned  in  two  diftri- 
butions  which  were  made,  declared,  that  the  funis  upon  thole  two  uccafions  amount- 
ed to  near  6c  o  /.  And  another  very  liberal  one,  fays  b.fhop  turnet  is  alfo  ordered  by 
his  will,  hut  in  an  indefinite  fum  ■,  I  fuppofe,  by  reafon  of  tie  prtfent  condition  of  elates 
in  Ireland  ;  fo  plentifully  did  he  fupply  tbcfe  who  jlrved  at  the  altar  cut  of  that,  wlkb 
v:as  once  devoted  to  it,  though  it  be  now  converted  to  a  temporal  tflale.  It  appears  like- 
wife,  by  a  letter  of  his  to  one  of  his  ftcwards  in  Ireland,  dated  January  n,  1684-5, 
that  he  had  ordered  a  former  fteward  to  fet  afide  every  year  about  a  fifth  part  (rather 

1  See  the  note  upon  Dr.  Will  Derbam't  dedication  of  his  PbjficnTbtoicgf,  fifth  edit.  UnJon  17:0,  in 
8vo. 

-  Buntt's  Fun?ral  Sermon,  p.  26.  •  IJ.  ibid.    See  likei\ifc  Jt»r*tt'»  Life  of  Dr.  Will, 

•BukS,  bishop  of  Kihurv,  p.  136,  1  37.  Edit.  Ltni.n  168 ;.  in  3vo.         •  Fucttl  Sermon,  p.  27. 
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more  than  left)  of  the  clear  annual  income  of  his  tithes  and  impropriations,  to  be 
employed  in  pious  tills.  The  orders  to  the  new  ftcward  run  thus :  "  1  mult  defirc 
"  you  at  every  half  year's  rent  day,  or  when  the  rents  then  due  fhall  be  paid  into 
"  you,  to  lay  sfide,  till  you  receive  contrary  orders,  the  full  fifth  part  of  what  you 
"  .l'-'dge  you  receive  for  me  de  claro  upon  the  account  of  tithes  and  impropria- 
**  nous,  to  be  dii'pofcd,"  &c.  And  in  a  letter  of  Sir  Robert  Southwel  to  him  from 
Kingfale,  March  2c,  1675",  are  thele  words:  It  has  often  come  into  my  mind,  and  in- 
dud  I  thought,  that  I  hid  accordingly  wrote  lately  of  it,  that  concern  of  yours,  which 
long  f.r.ct  you  v.  ire  plea  fid  to  honour  mc  with  the  trufi  and  are  of,  J  mean,  that  ftock  of 
money,  which,  cu!  of  y,ur  great  bounty  and  charity,  you  were  p leafed  to  dijlribute  amongft 
thoje  mhttfittS  that  had  firved  the  cures  upon  your  impropriate  eflate  in  this  kingdem,  and 
cf  the  dijlribution  cf  wlich  I  did  long  fu.ee  return  ycu  an  auount,  and  aljo  what  balance 
remained  unto  you,  after  fatisfying  all  the  concerned,  which  was  forty-five  pounds,  (de.  I 
find  alio,  by  a  lift  of  names,  which  he  had  procured,  together  with  fevcral  letters  of 
thanks  lent  him  out  of  Wales,  that  he  extended  his  diffufive  charity  to  fuch  poor 
nonconformift  minifter-,  there,  as  were  men  of  piety  and  good  learning. 

He  was  conftant  to  die  eftablifhed  church,  and  went  to  no  feparatc  aftemblies,  how 
charitably  foevcr  he  might  think  of  their  perlbns,  and  how  plentifully  focver  he 
might  have  relieved  their  neceflities  r.  He  had  once  indeed,  before  the  reftoration, 
as  he  told  Sir  Peter  Pctt \  the  curiofity  to  go  to  Sir  Henry  Dane's  houfe,  and  there 
heard  him  preach  in  a  large  thronged  room  a  long  fcrmon,  on  the  text  of  Dan.  xii.  2. 
And  mens  of  them  that  flap  in  the  dujl  of  the  earth  fhall  awake,  fame  to  everlafling  lift, 
and femt  to  fhame  and  everlafling  contempt.  The  whole  fcope  of  Sit  Henry's  fermon  was 
to  ihew,  th3t  many  doctrines  of  religion,  that  had  long  been  dead  and  buried  in  the 
\*orld,  lhould  before  the  end  of  it  be  awakened  into  life  ;  and  that  many  falfe  doc- 
trines being  then  likewife  revived,  mould,  by"  the  power  of  truth,  be  then  doomed 
to  fhame  end  everlafling  contempt.  When  Sir  Henry  had  concluded  his  difcourfe,  Mr. 
Beyle  fpoke  to  this  eficcT:  to  him  before  the  people ;  That  being  informed,  that  in  fuch 
private  meetings  it  was  not  uncuftomary  for  any  one  of  the  hearers,  who  was  unfatis- 
fied  about  any  matters  there  uttered,  to  give  in  his  objections  againft  them,  and  to 
prevent  any  miftakes  in  the  fpeakers  or  hearers  •,  he  thought  himfclf  obliged  for  the 
honour  of  G;k1\s  truth  to  lay,  that  this  place  in  Daniel  being  the  cleareft  one  in  ail 
the  Old  Teilament  for  the  proof  of  the  refurrcdion,  we  ought  not  to  lufFer  the 
meaning  of  it  to  evaporate  into  allegory  ;  and  the  rather,  fince  that  inference  is  made 
by  our  Saviour  in  the  New  Tellamcnt  by  way  of  alfcrting  the  rcfurreiflion  from  that 
plac  e  of  Daniel  in  the  "old.  Anil  that  if  it  mould  be  denied,  that  the  plain  and  ge- 
nuine meaning  of  thofc  worJs  in  the  Prophet  is  to  alien  the  rcfurredtion  of  dead 
bodies,  he  was  ready  to  prove  it  to  be  fo,  both  out  of  the  words  of  the  text. and  con- 
text in  the  original  language,  end  from  the  bell  cxpofitors  both  Chriftian  and  Jewilb. 
But  that  if  this  be  not  denied,  and  Sir  Hemy's  difcourfe  of  the  refurrection  of  doc- 
trines true  and  falfe  was  defigned  by  him  only  in  the  way  of  occafional  meditations 
from  thofe  words  in  Daniel,  ami  not  to  enervate  the  literal  fenfe  as  their  genuine  one, 
then  he  had  nothing  further  to  fay.  Mr.  Boyle  then  fitting  down.  Sir  Henry  rofe  up 
and  laid,  that  his  dilcourle  was  only  in  the  way  of  fuch  occafional  meditations,  which 
he  thought  edifying  to  the  people;  and  declared,  that  he  agreed,  that  the  literal 
fenfe  of  the  words  was  the  rdurrccVion  of  dead  bodies-,  and  fo  that  meeting  broke 
up.    Mr.  Boyle  afterwards  (peaking  of  this  conference  to  Sir  Peter  Pett,  obferved, 

*  Vol.  VI.  p-  301.    1  EuTKtt'i  Fuiera!  Sermon,  p,  29.    ■  Sir  Pdtr  Pit,'*  papers  relating  to  Mr.  BcyL: 
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that  Sir  Henry  Vane  at  that  time  being  in  the  height  of  his  authority  in  the  date,  and 
his  auditors  at  that  meeting  confifting  chiefly  of  dependents  on  him  and  expectants 
from  him,  the  fear  of  lofing  his  favour  would  probably  have  retrained  them  from 
contradicting  any  of  his  interpretations  of  fcripture,  how  ridiculous  foevcr.  "  But 
**  I  (faid  Mr.  Boyle)  having  no  little  awes  of  that  kind  upon  me,  thought  myfelf 
"  bound  to  enter  the  lifts  with  him,  as  1  did,  that  the  fenfe  of  the  fcriptures  might 
M  not  be  depraved." 

He  had  poflcfled  himfclf  with  fuch  an  amiable  view  of  Chriftianity,  feparatcd 
from  either  mpertlitious  practices  or  the  fournefs  of  parties,  that  as  he  was  fully  per- 
fuaded  of  the  truth  of  it,  he  rejoiced  in  every  dilcovery,  which  nature  furnilhed  him 
with  to  illuftrate  it,  or  to  take  off  the  objections  againft  any  part  of  it.    Me  always 
confidered  it  as  a  fyftcm  of  truths,  which  ought  to  purify  the  hearts,  and  govern  the 
lives  of  thole  who  profefs  it.    Me  loved  no  practice,  which  fcemed  to  lcffeji  that,  nor 
any  nicety,  which  occafioncd  divifions  amongft  Chriftians.    He  thought,  that  pure 
and  difinterefted  Chriftianity  was  fo  bright  and  glorious  a  fyftem,  thnt  he  was  much 
troubled  at  the  difputcs  and  divifions  which  had  rifen  about  fome  leflcr  matters, 
while  the  great  and  the  moft  important,  as  well  as  moll  univerfully  acknowledged 
truths  were  by  all  fides  almoft  as  generally  neglected,  as  they  were  confclled  •.  Me 
loved  no  narrow  thoughts,  no  low  or  fuperftitious  opinions  in  religion  j  and  therefore 
as  he  did  not  ftiut  himlclf  within  a  party,  lb  neither  did  he  lhut  any  pnrty  out  from 
him  \    Mis  zeal  was  lively  and  effectual  in  the  greateft  and  trueft  concerns  of  re- 
ligion   but  he  avoided  to  enter  far  into  the  unhappy  breaches,  which  had  long 
weakened  as  well  as  diftracted  Chriftianity  any  othcrwile,  than  to  have  a  great  aver- 
fion  to  all  thole  opinions  and  practices,  which  fcemed  to  him  to  deftroy  morality  and 
charity.    Me  had  a  moft  particular  zeal  againft  all  fevcrities  and  perfecution  upon 
the  account  of  religion  •,  end  1  have  fcldom,  lays  bilhop  Burnet  %  clftrved  him  to  /peak 
"jiitb  mere  heat  and  indignation,  than  when  that  came  in  his  way.    He  did  thoroughly 
agree  with  the  dottrines  of  our  churchy  and  conform  to  our  worjhip  ;  and  be  approved  of 
the  main  of  our  conftitutien  •,  hut  be  much  lamented  fome  ahifes,  that  he  thought  remained 
fill  among  us.    And  Dr.  Thomas  Dent,  prebendary  of  IVeftminjler,  who  was  a  parti- 
cular friend  of  his,  obferves d,  that  "  he  always  heard  him  exprcls  his  judgment  and 
"  inclination  to  the  church  of  England;  but  he  was  for  moderation  to  thole  who 
"  diffented  from  us,  and  not  to  force  tender  confcicnces,  for  which  he  leemcd  to 
"  exprefs  great  averfenefs.    He  had  frequent  conferences  on  this  fubject  with  the 
"  pref.-nt  archbilhop  [Tenifon],  bilhop  of  Sarum  {Burnet},  but  particularly  the  late 
"  bilhop  of  JVorceJier,  the  learned  Dr.  Stilltngfleet,  for  whole  depth  of  learning  and 
"  folid  judgment  he  had  always  the  greateft  value  and  cftccm."    Sir  Peter  Pett  like- 
wife  affirms,  that  he  was  peculiarly  warm  in  his  expreffions  againft  perfecution  on  ac- 
count of  religion;  and  relates,  that  foon  after  the  reftoration  Mr.  Boyle  and  hedif- 
courfing  of  the  feverities  practifed  by  the  bifhops  towards  the  Puritans  in  the  reign  of 
King  Charles  1.  and  of  thofc  which  were  returned  upon  the  cpifcopal  divines,  during 
the  following  ufurpations ;  and  being  apprehenfive,  that  the  reftored  clergy  might  be 
tempted  by  their  late  niffecings  to  fuch  a  vindictive  retaliation,  as  would  be  contrary 
to  the  true  meafures  of  Chriftianity  and  politics,  they  came  at  laft  to  an  agreement, 
that  it  would  tend  to  the  public  good,  to  have  fomcthing  written  and  publiflied  in 
defence  of  liberty  of  conl'cience.    Mr.  Boyle  undertook  to  engage  Dr.  Thomas  Barlow,  . 

»  Surnei'i  Funeral  Sermon,  p.  2j,  26.  k  Ibid.  p.  J5.  c  Ibid  p.  27. 

*  Letter  to  Dr.  Wiiliam  U'ntm,  of  May  20,  1609. 

whofe 


Digitized  by  Google 


cxlii  The  LIFE  of  the  honourable  Robert  Bovle. 

whofe  judgment  in  that  point  he  very  well  knew  to  treat  or"  the  theological  part  of  the 
queftion  •,  and  defiled  Sir  Peter  to  write  of  the  political  part ;  which  the  latter  con- 
tented to,  on  condition  that  Mr.  Boyle  would  let  him  read  his  manulcript  before  it 
was  committed  to  the  prefs,  and  give  him  his  opinion  about  the  whole.  Mr.  Beyle 
frankly  promifed  this,  and  was  willing  to  flute  the  fact  of  the  allowance  of  liberty  of 
conlcience  in  foreign  parts.  But  afterwards  confidering,  that  Mr.  John  Dury,  who 
had  fpent  many  years  in  his  travels,  elpecially  in  the  northern  parts  of  Europe,  when 
he  was  engaged  in  his  fcheme  for  reconciling  the  .Lutherans  and  Calvinifts,  was  capa- 
ble of  writing  on  that  fubjefc  with  more  extent  and  exactnefs  than  himfelf,  he  pre- 
vailed upon  Mr.  Dury  to  write  upon  it,  and  rewarded  him  for  it,  and  delivered  the  trea- 
dle drawn  by  him  to  Sir  Peter,  who  publifhed  it  at  the  end  of  his  own  in  1660,  (though 
the  booklellers,  according  to  their  cuftom,  antedated  in  the  tide  page  1661)  and 
inferibed  both  thoie  (readies  with  the  lalt  letters  only  of  the  writers  names.  But  he 
did  not  print  Dr.  Barlow's  difcourfe  upon  the  fame  fubjeft ;  becaufc  as,  on  the  one 
hand,  it  would  not,  how  flrong  foever  its  reafonings  were,  be  lufficient  to  reftrain  the 
rigorous  meafures  refolved  upon  againft  the  Nonconformifts,  lb,  on  the  other,  it  might 
expolc  the  doctor  to  the  rclentment  of  his  brethren,  whom  he  had  offended  by  wri- 
ting, juft  before  the  reftoration,  a  letter  to  Mr.  John  Tombcs,  the  famous  Anabaptift, 
in  which  he  had  expreffed  fome  prejudice  againft  the  practice  of  infant- baptifm,  and 
by  refufing,  even  alter  the  reftoration,  to  retract  that  letter,  notwithstanding  he  was 
in  danger  of  lofing,  by  that  refufal,  his  ftation  in  the  univerfity  of  Oxford,  and  all  his 
hopes  of  future  preferment.  However  his  difcourfe  abovemcntioncd  was  publifhed 
after  his  death,  under  the  title  of  Ybt  Cafe  of  a  Toleration  in  Matters  of  Religion,  in 
a  collection,  intitled,  Several  mifcellaneous  and  weighty  Cafes  of  Confeienee  learnedly  and 
judicioufiy  refolved  by  the  Right  Reverend  Father  in  God  Dr.  Thomas  Barlow,  late  Lord 
Bifhop  of  Lincoln  ;  printed  at  London  1692,  in  8vo. 

Mr.  Boyle's  charity  to  thoie  who  were  in  want,  and  his  bounty  to  all  learned  men 
who  were  put  to  wrdtle  with  neceffities,  were  very  extraordinary.  Great  fums  went 
eafily  from  him  without  the  partialities  of  fed,  country,  or  relations ;  for  he  con- 
lidcrcd  himfelf  as  a  part  of  the  human  nature,  and  a  debtor  to  the  whole  race  of  men. 
lie  took  care  to  do  this  lb  fecrccly,  thai  even  thofe  who  knew  all  his  other  concerns, 
could  never  find  out  what  he  ditl  that  way.  And  indeed  he  was  fo  ftrict  to  our 
Saviour's  precept,  that  except  the  peribns  fhemfelves  or  lomc  one  whom  he  truftcd 
to  convey  it  to  them,  no  body  ever  knew  hew  that  great  fhare  of  his  eftate,  which 
went  away  invilibly,  was  distributed  ;  even  he  himfelf  kept  no  account  of  it,  for  that 
he  thought  might  fall  into  ether  hands'.  "  I  fpeak  (fays  bifhop  Burnet')  upon  full 
"  knowledge  on  this  article,  becaufe  I  had  the  honour  to  be  made  ufe  cf  by  him  in 
"  it.  If  thofe  that  have  fled  hither  from  the  prrfecutions  ox  France,  or  from  the  cala- 
**  mities  of  Ireland,  feel  a  fenfible  linking  of  their  fecret  fupplies,  with  which  they 
"  were  often  furnifhed,  w  ithout  knowing  from  whence  they  came,  they  will  conclude, 
M  that  they  have  loft  not  only  a  puile,  but  an  eftate,  that  went  fo  very  liberally  among 
**  them,  that  I  have  rcafon  to  fay,  that  for  fome  years  his  charity  went  beyond  a  thou- 
"  fand  pounds  a  year." 

He  was  very  plain,  unaffected,  and  temperate  in  the  manner  of  his  life,  and  hail 
about  him  all  that  m-glcct  of  pomp  in  clothes  lodging,  furniture,  and  equipage,  which 
agreed  with  his  grave  and  fenous  courier  of  lite*. 

He  was  extremely  candid  and  courteous  in  his  convcrfation.  His  conftitution  in- 
'    deed  inclined  him  to  bo  choleric ;  but  he  gained  fo  perfect  an  ufcendent  over  this  paf- 

1  Bumet\  Funeral  Sermon,  p.  31.  '  Ibid,  p.  32.  *  Ibid  p.  30. 
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fion,  that  it  never  appeared,  except  Ibmetimes  in  his  countenance  upon  a  very  high 

E revocation  \  He  had  brought  his  mind  to  iuch  a  freedom,  that  he  was  not  apt  to 
e  impofed  upon ;  and  his  modefty  was  luch,  that  he  did  not  dictate  to  others,  but 
propofed  his  own  fenfe  with  a  due  and  decent  dirtrult,  and  was  ever  ready  to  hearken 
to  what  was  fuggerted  to  him  by  others.  When  he  differed  from  any,  he  exprelTed 
himfelf  in  fo  humble  and  fo  obliging  a  way,  that  he  never  treated  things  or  perlbns 
with  neglect  •,  and  lie  was  never  known  to  have  offended  any  pcrfon  in  his  whole  life- 
by  any  part  of  his  deportment.  For  if  at  any  time  he  faw  caule  to  fpeak  roundly  to 
any,  it  was  never  in  paflion,  or  with  any  reproachful  or  indecent  expreffions.  And 
as  he  was  careful  to  give  thofe  who  converted  with  him  no  cauie  or  colour  for  dil- 
pleafurev  fo  he  was  yet  more  careful  of  thofe  who  were  abienr,  never  to  fpeak 
ill  of  any.  If  the  difcourfe  began  to  be  hard  upon  any  perfon,  he  was  immediately 
filcr.t  j  and  if  the  fubject  was  too  long  dwelt  upon,  he  would  at  hit  interpofc,  and  be- 
tween reproof  and  raillery  divert  it  '■ 

Whatever  he  was  in  the  light  of  men,  how  pure  and  fpotlds  focver  his  character 
appeared  t9  the  world,  he  was  in  reality  the  lame  in  his  moil  fecret  receli'es.  I  Ie  af- 
fected nothing  which  was  folemn  or  luperciltous,  nor  ufed  any  methods  to  make  mul- 
titudes run  after  him,  or  depend  upon  him.  It  was  never  difcovercd,  that  there  was 
any  thing  hid  under  all  this  appearance  of  goodnefs  which  was  not  truly  fo-,  for  he 
concealed  both  his  piety  and  charity  all  he  could,  and  lived  in  the  due  methods  of 
civility,  and  would  never  affume  the  authority  which  all  the  world  was  ready  to  pay 
hiin.  He  allowed  himfelf  a  great  deal  of  decei  t  chearfulnefs,  without  the  leaft  tinc- 
ture of  that  morofcnel's  to  which  philofophcrs  think  they  have  fome  right  •,  nor  of  thoie 
cii'cdations  which  men  of  an  extraordinary  pitch  of  devotion  ibmetimes  run  int  >, 
v.t:hout  being  well  aware  of  them.  He  had  indeed  nothing  of  frolic  arid  levity  in 
him  ;  he  had  no  reiilh  for  the  idle  and  extravagant  madncJs  of  the  men  of  pleaiure. 
He  did  not  waftc  his  time,  nor  dillipate  his  fpints  in  foolifn  mirth  ;  but  he  poficfied  his 
own  foul  in  patience,  full  of  that  folid  joy  which  his  goodnefs  as  well  as  his  know- 
ledge afforded  him.  He,  who  had  neither  defigns  nor  paffions,  was  capable  of  little 
trouble  from  any  concerns  of  his  own.  He  had  about  him  all  the  tendcrnefs  of  good- 
nature, as  well  as  all  the  foftnefs  of  friendfhip.  Thefe  gave  him  a  large  fliare  of  other 
men's  concerns ;  for  he  had  a  quick  fenfe  of  the  miferics  of  mankind.  He  had  alio  a 
feeble  body,  which  needed  to  be  looked  to  the  more,  becaufe  his  mind  went  fafter 
than  his  body  could  keep  pace  with  it.  Yet  his  great  thoughts  of  God,  and  his  con- 
templation of  his  works,  were  to  him  fourccs  of  continual  joy,  which  never  could  be 
exhaufted.  The  fenfe  of  his  own  integrity,  and  of  the  good  which  he  found  it  did, 
"  afforded  him  the  trueft  of  all  pleafure,  fince  they  gave  him,  fays  bilhop  Burnet k,  the  cer- 
tain profpctl  of  that  fulnefs  of  jay,  in  tbtfifbt  rf -which  he  livid  fo  long. 

He  fpake  of  the  government  even  in  times  which  he  diflikcd,  and  upon  occafions 
which  he  fparcd  not  to  condemn,  with  an  exaclncfs  of  refpccj '.  King  Charles  IL 
King  fames  II.  and  King  fVilliam,  were  fo  highly  pleated  with  his  convcriation,  that 
they  often  ufed  to  difcourfe  with  him  with  great  familiarity.  His  four  elder  brothers 
being  all  noblemen,  he  was  feveral  times  offered  a  peerage,  which  he  conftantly  refufed 
to  accept ■  ;  but  he  procured  a  title,  which,  without  derogating  from  the  dignity  of 
Kings,  muft  be  acknowledged  to  be  beyond  their  prerogative  \  He  had  too  unblc- 
mifhed  a  candor,  to  be  capable  of  thofe  arts  and  practices  which  the  world  generally 

h  Butmi'%  MS.  papers.  4  Burnet's  Funeral  Sermon,  p.  29,  30.  k  Id.  p.  38. 

1  Id.  p.  35.       *'  BuJgtlTs  Lifcof  the  Earl  of  Omtj,  p.  1 45.         »  «Wl  Funeral  Sermon,  p.  23. 
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terms  wifdom.  He  could  neither  lie  nor  equivocate,  but  could  well  be  filent;  and 
by  praftifing  that  much,  he  covered  himlelt*  upon  many  uneafy  occafions.  He  made 
true  judgments  of  men  and  things  ;  and  his  advices  were  folid  and  found  ;  and  if 
caution  and  modefty  gave  too  ltrong  a  bias,  his  invention  was  fruitful  to  fuggeft  good 
expedients.  He  had  great  notions  of  what  human  nature  might  be  brought  to  -,  but 
fincc  he  law  mankind  not  capable  of  them,  he  withdrew  himfclf  ea  ly  from  courts  and 
affairs,  notwitbftanding  the  dijiinfiian,  fays  bilhop  Burnet  %  with  which  he  was  always 
ufed  by  cur  late  Princes.  He  had  the  principles  of  an  F.nglilhman,  as  well  as  of  a  pro- 
tcftant,  too  deep  in  him  to  be  corrupted,  or  to  be  cheated  out  of  then;  and  in  thefe 
he  lludied  to  fortify  all  who  converted  much  with  him.  He  had  a  very  particular  fa- 
gacity  in  obferving  what  men  were  fit  for-,  and  had  fo  vaft  a  fcheme  of  different  per- 
formances, that  he  could  eafily  furnifh  every  man  with  work,  who  had  lcifure  and 
capacity  for  it ;  and  as  loon  as  he  faw  him  engaged  in  it,  then  an  iiandfome  prcfent  was 
made  to  enable  him  to  go  on  with  it p. 

The  reputation  which  he  had  acquired  among  foreign  nations  was  fo  great,  that  no 
ftrangers,  who  came  among  us,  and  had  any  taftc  for  learning  and  philofophy,  left 
England  without  feeing  him.  He  received  them  with  a  certain  opennels  and  humanity 
which  were  peculiar  to  him  ;  and  though  thefe  vilits  made  a  great  wafte  of  his  time, 
yet  as  he  was  ftrict  in  not  fuffering  himfelf  to  be  denied  when  he  was  at  home,  fo  he 
laid,  that  he  knew  the  heart  of  a  ftrangcr,  and  how  much  eafed  his  own  had  been, 
while  he  was  travelling,  if  admitted  to  the  coriverfation  of  thole  whom  he  defired  to 
fee  •,  and  therefore  he  thought  that  his  obligation  to  ftrangers  was  more  than  mere  ci- 
vility, and  that  it  was  a  point  of  religious  charity  in  him*. 

His  knowledge  was  of  prodigious  extent.  He  was  a  great  mailer  of  the  Greek  lan- 
guage, and  read  the  New  Teftament  in  the  original  with  fuch  attention,  that  he 
could  have  quoted  it  almoft  as  readily  as  the  Enghfh  verfion r.  He  carried  the  ftudy 
of  the  Hebrew  tongue  very  far  into  the  Rabbinical  writings ;  and  drew  up  a  gram- 
mar in  it  for  his  own  ufe.  He  learned  likcwiie  the  Chaldee  and  Syriac,  and  would 
have  gained  a  thorough  knowledge  of  the  Arabic,  if  the  infirmity  of  his  eyes  had 
r.ot  interrupted  his  progrefs  in  it He  had  read  fo  much  ot  the  Fathers,  that  he 
had  formed  out  of  it  a  clear  judgment  of  all  the  eminent  ones.  He  had  read  over 
a  valt  number  of  commentators  on  the  fcriptures,  and  had  gone  with  great  cxadr.- 
nefs  through  the  whole  controvcrfies  of  religion,  and  had  a  juft  idea  of  the  intirc 
•body  of  divinity.  He  run  the  whole  compafs  of  the  mathematical  fciences ;  and 
though  he  did  not  fee  up  for  nn  inventor  in  them,  yet  he  knew  even  the  abftrufeft 
.parts  of  geometry.  Geography  in  the  feveral  branches  of  ir,  which  related  to 
navigation  or  travelling,  hiftciy,  and  books  of  travels,  were  hir.  diverfions.  He  went 
very  accurately  through  all  the  parts  of  phyfic  •,  only  the  tendernefs  of  his  nature 
made  him  h  is  able  to  endure  the  exadnels  of  anatomical  diffedtions,  efpecially  of 
living  animals,  though  he  knew  thefe  to  be  mod  inftrufcing.  Hut  for  the  hiftory  of 
nature  ancient  and  modern,  of  the  productions  of  all  countries,  of  the  virtues  and 
improvements  of  plants,  ores,  and  minerals,  and  all  the  varieties  which  are  in  them 
indifferent  climates,  his  knowledge  was  unrivalled  in  that  age'.  But  his  peculiar 
and  favourite  ftudy  was  rl.emiitry,  "  in  which,  fays  bijhep  Burnet",  he  engaged  with 
•"  none  of  thole  ravenous  and  ambitious  defigns  that  drew  many  into  them.  His 
»'  ikfign  was  only  to  find  out  nature,  to  fee  into  what  principles  things  might  be 

"  Burma's  Ftneral  ?cr:r.»n,  p.  35,  36.  *  Ibid  p.  j6.  1  Ibid.  p.  30.  1  Burntf* 

AiS.  paper*.  '  Ibid.  «  £untt\  Funeral  Sermon,  p.  j6.  ■  "ibid  p.  37. 
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«  rcfolvcd,  and  of  what  they  were  compounded,  and  to  prepare  good  medicaments  for 
"  the  bodies  of  men.  He  /pent  neither  his  rime  nor  his  fortune  upon  the  vain  pur- 
«*  fuits  of  high  promifes  and  pretenfions.  He  always  kept  himfelr  within  the  com- 
««  pafs,  that  his  eftate  might  well  bear.  And  as  he  made  chemiftry  much  the  better 
**  for  his  dealing  in  it,  fo  he  never  made  himfelf  the  worfe  or  the  poorer  for  it.  It 
"  was  a  charity  to  others,  as  well  as  an  entertainment  to  himfelf ;  for  the  produce  of 
"  it  was  diftributcd  by  his  fifter,  and  others,  into  whofe  hands  he  put  it."  His  labo- 
ratory was  conftantly  open  to  the  curious,  whom  he  permitted  to  fee  mod  of  his  pro- 
cefles.  It  is  true,  he  found  out  fome  things  in  the  courfc  of  his  experiments,  which 
he  looked  upon  himfelf  as  obliged  to  conceal  for  the  good  of  mankind.  Of  this  na- 
ture were  fcveral  forts  of  poifons,  and  a  certain  liquor  with  which,  he  aflures  us,  he 
could  difcharge  all  the  writing  of  any  deed  upon  paper  and  parchment,  and  leave  no- 
thing but  the  parties  names  who  figned  it  ;  and  that  the  place  whence  the  writing  had 
been  difcharged,  would  bear  ink  again  as  well  as  ever 

His  merit  as  a  writer  in  natural  philofophy  and  chemiftry,  is  univerfally  acknow- 
ledged. Dr.  Herman  Boerbaave *,  after  having  declared  lord  Bacon  to  be  the  father 
of  experimental  philofophy,  aflerts,  that  "  Mr.  Boyle,  the  ornament  of  his  age  and 
"  country,  fucceeded  to  the  genius  and  inquiries  of  the  great  chancellor  Verulam. 
"  Which  of  Mr.  Boyle's  writings  (hall  I  recommend  ?  All  of  them.  To  him  we  owe 
"  the  fecrcts  of  fire,  air,  water,  animals,  vegetables,  foffils ;  fo  that  from  his  works 
"  may  be  deduced  the  whole  fyftem  of  natural  knowledge."  Dr  Richard  Bentley,  in 
his  fourth  fermon,  preached  at  the  lecture  founded  by  Mr.  Beyle,  thus  exprefles  him- 
felf: The  mechanical  or  corpufcular  philofophy,  though  peradventure  the  oldeft  as  well  as 
bejl  in  the  world,  had  lain  buried  for  many  ages  in  contempt  and  oblivion,  till  it  was 
happily  reflored  and  cultivated  anew  by  fome  excellent  wits  of  the  prefent  age.  But  it 
principally  owes  its  re-efiabUfhmcnt  and  luftre  to  Mr.  Boyle,  that  honourable  perfon  of 
ever-blefed  memory,  who  hath  not  only  fbewn  its  ufefulnefs  in  pbyfiology,  above  the  vulgar 
dotlrines  of  real  qualities  and  fubftantial  forms,  but  likewife  its  great  ferviceablenefs  to  re- 
ligion itfelf.  Mr.  John  Hughes  likewife  obferving that  Mr.  Boyle  was  born  the  fame 
year  in  which  lord  Bacon  died,  tells  us,  that  "  he  was  the  perfon,  who  feems  to 
"  have  been  defigned  by  nature,  to  fuccecd  to  the  labours  and  inquiries  of  that  extra- 
"  ordinary  genius  juft  mentioned.  By  innumerable  experiments,  he  in  a  great  mca- 
"  furc  fillet!  up  thofc  plans  and  outlines  of  fcience,  which  his  predeccflors  had  fketched 
"  out.  His  life  was  fpent  in  the  purfuit  of  nature,  through  a  great  variety  of  forms 
"  and  changes,  and  in  the  moft  rational  as  well  as  devout  adoration  of' its  divine 
"  author."  Francefco  Rcdi,  in  one  of  his  letters  publifhed  in  the  fourth  volume  of  his 
works  at  Florence  1724,  in  4W,  expreffes  the  higheft  cftcem  and  veneration  for  him, 
and  afferts,  that  he  was  the  great  eft  man  who  ner  teas,  and  perhaps  ever  will  be,  for  the 
difiovery  of  natural  caufes.  But  the  jufteft  and  completeft  character  of  him  is  given 
us  by  the  learned  and  ingenious  Dr.  Shaw,  in  the  General  Preface  to  his  Abridgment 
(f  Mr.  Boylc'j  Philcfophical  Works,  where  he  tells  us  »,  that  thofc  works  have,  from 
their  firfi  appearivg  in  public,  dene  an  honour  to  l  is  country,  and  procured  bin  a  general 
tfttm  in  tie  world.  The  novelty,  the  variety,  the  dignity,  and  the  ufefulnefs  of  the  feve- 
red fubjetls  he  treats,  with  the  eafy  and  familiar  manner  wherein  tbey  are  bandied,  recom- 
mend his  performances  to  the  whole  body  of  mankind.  Mr.  Boyle  accommodates  htmfelf 
ai  VOtU  to  the  unlearned  and  the  novice,  as  to  tie  philofopbcr  and  the  fcholar  j  bis  whole 

'  BtJgrtt.  p  144;  14;,  ■  MtffoArJ  S/tmK  nutkbtam,  r  Spectator,  No.  54.  Vol.  VH, 
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fccpe  and  defign  being,  with  tht  utmojl  candor  and  /implicit);  to  communicate  tbofc  nume- 
rous aud  important  di/averies,  which  ccjt  him  infinite  pains  and  application  to  make. 
He  afterwards  remarks  %  that  Mr.  Boyle  takes  up  his  reader  at  the  elements  or  fun- 
damental principles  of  things,  and  wich  exquifite  judgment  conduces  him  through  all 
the  regions  of  nature,  to  furnifh  him  with  objects  whereon  to  exercife  his  faculties ; 
and  being  firft  folicitous  to  make  him  a  general  philofopher,  leaves  him  prepared  for 
any  further  inquiry  he  mall  think  fit  to  make  into  the  works  of  nature  or  art.  That 
as  the  beft  and  only  folid  foundation  for  philofophy  is  its  ufefulnefs  to  mankind,  and 
the  only  way  to  gain  it  the  reputation  it  deferves,  mull  be  to  manifeft  the  great  ad- 
vantages that  attend  the  ftudy  thereof ;  fo  Mr.  Boyle  has  been  every  where  careful  to 
fhew,  that  nothing  can  be  more  fcrviceable  and  beneficial  in  life  than  experimental 
philofophy  in  general.  "  The  men  of  wit  and  learning  have,  continues  Dr.  Shaw,  in 
"  all  ages,  bufied  themfelves  in  explaining  nature  by  words  i  but  it  is  Mr.  Boyle  alone 
"  who  has  wholly  laid  himfelf  out  in  (hewing  philofophy  in  action.  The  fingle  point 
"  he  perpetually  keeps  in  view,  is,  to  render  his  reader  not  a  talkative,  or  a  fpcculative, 
"  but  an  actual  and  practical  philofopher.  Himfelf  fets  the  example ;  he  made  all 
"  the  experiments  he  pombly  could  upon  natural  bodies,  and  communicates  them 
*  with  all  dcfirable  candour  and  fidelity."  He  then  obferves  \  that  Mr.  Boyle  re- 
ftrains  not  the  bufintfs  of  experimenting  to  any  particular  branch  of  fcience,  but  ap- 
plies it,  in  full  latitude,  to  all  the  elements,  and  all  the  bodies  they  mix  with,  or  go 
to  compofe-,  and  that  the  air,  earth,  fire,  and  water,  are  all  fcrutinifed  and  tortured 
by  experiments  to  confefs  their  natures,  offices,  ufes,  and  the  wifdom  and  defign  of 
their  creation.  That  he  greatly  opens  and  dilates  the  mind ;  gives  us  noble  and  ge- 
nerous thoughts  of  nature,  and  ot  our  own  abilities  manifefts,  that  even  deiperate 
tilings  may  be  attempted  with  fuccefs ;  and  fliews  no  quarter  to  the  lazy,  indolent 
temper  of  thofe,  who,  from  (hallow  notions,  and  a  want  of  having  feen  the  powers  in 
natural  bodies,  arc  for  difcouraging  all  new  and  grand  undertakings  j  and  uniting  the 
knowledge  of  the  philofopher  with  all  the  freedom  and  addrels  of  the  gentleman,  he 
renders  the  moft  daring  projects  promifing  and  advantageous.  That  he  will  never 
allow  us  to  confider  the  world  as  a  rude  heap  of  dull  inactive  matter  ;  but  convinces 
us,  that  it  is  a  grand  and  noble  machine,  continually  actuated,  informed,  and  govern- 
ed by  a  moft  wile  and  beneficent  being,  who  keeps  all  the  parts  thereof  in  motion, 
and  makes  them  aft  upon  one  another,  according  to  certain  laws.  "  Then  bringing 
"  us  acquainted  with  theft;  laws,  he  enables  us  to  make  ufe  of  the  fame  ftratagems 
"  and  contrivances  which  nature  herfclf  employs  j  which  furcly  are  capable  of  per- 
"  forming  the  greatcft  things  when  rightly  applied;  that  is,  when  applied  as  Mr. 
"  Beyle,  by  his  own  example  and  experience,  directs  us.  But  he  fhews  alfo,  that  in 
"  order  to  make  the  molt  advantageous  ufe  of  thefc  powers,  a  general  knowledge 
"  of  nature  is  requited.  Without  large  and  compreheniive  views,  without  being  well 
"  verfed  in  mechanical  art  ,  and  the  icveral  branches  of  natural  knowledge,  lb  as  to 
"  make  one  affirting  to  anotner,  and  all  in  their  turn  conlpire  to  the  fame  end,  Mr. 
"  Beyle  encourages  no  man  to  be  a  projector'."  He  tells  us that  Mr.  Beyle  is  par- 
ticularly cautious  to  guard  his  reader  againft  every  opcrarion  that  might  any  ways 
prove  dangerous  or  hurtful  •,  and  to  prevent  his  impofing  upon  himfelf  by  any  fupcr- 
ticial  obfervation,  any  fallacious  or  contingent  experiment,  whether  made  in  hii  own 
pcrfon,  or  delivered  by  others.  And  from  an  attentive  perufal  of  his  admirable 
writings,  Dr.  Shaw  declares,  that  in  general  no  author  appears  to  have  been  more  in- 
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quifitive  into  the  foundations  and  evidence  of  the  narratives  he  receives  from  others,  or 
to  have  (hewn  greater  fagacity  and  induftry  in  dilcovering  their  weak  fides ;  always 
frankly  propofing  them,  as  he  received  them,  to  be  confirmed  or  overthrown  by  far- 
ther fearch  and  future  diligence.  For  proof  of  this  he  appeals  to  the  manner  wherein 
Mr.  Boyle  delivers  himi'elf  upon  what  are  or  were  cftccmed  the  mod  exceptionable 
things  in  his  writings ;  the  Ipecific  virtue  of  the  Peruvian  bark,  rue-lcaved  whitlow 
grafs,  ens  veneris,  cjleocolla,  the  ens  primum  of  balm,  Butler's  (lone,  the  fympathetic 
powder,  the  weapon  lalve,  the  alkaheft  of  Paracelfus,  the  virgula  divina,  the  tranfmu- 
tation  of  metals  projection,  or  the  philofopher's  (lone,  and  he  defires,  that  Mr. 
Beyle  may  be  compared  herein  with  the  moll  approved  and  judicious  authors  who 
have  treated  of  the  virtues  of  remedies,  the  fecrets  in  chcmillry,  and  the  powers  of 
nature.  No  doubt  (fays  he)  Mr.  Boyle  may  appear  to  give  more  into  the  belief  of 
fome  extraordinary  things  than  the  vulgar,  or  perlbns  unacquainted  with  experi- 
mental philofophy,  and  the  immenic  powers  and  ftrange  operations  of  nature  and 
art  ■,  but  the  queftion  is,  whether  he  has  here  gone  further  than  his  evidence  carried 
him.  Me  relates  alio,  upon  his  own  knowledge,  many  things  very  aflonilhing  and 
incredible  to  minds  unprepared  by  philofophy  to  entertain  them.  But  he  was  lb 
happy,  as  to  have  fccn  with  his  own  eyes  much  more  of  the  powers  of  nature  and  art, 
than  can  cafily  be  imagined.  And  if  we  confider  the  numerous  phenomena,  which, 
in  a  very  long  feries  of  years  fpent  upon  natural  inquiries,  moll  of  them  fuccefsful, 
mult  have  been  preiented  him,  by  the  procefs  of  his  laboratory,  the  experiments  of 
the  pneumatic  engine,  his  mechanical,  optical,  hydroftatical,  and  other  kinds  of  trials  } 
the  correfpondence  he  happily  cultivated  with  the  whole  learned  world,  and  particu- 
larly with  the  chemills  of  all  nations;  the  various  fecrcts  he  purpofely  kept  to  ex- 
change for  theirs  •,  we  (hall  fee  reafon  enough  to  perfuadc  us,  that  he  might  well  be 
enabled  to  deliver  things  that  fhould  found  odd,  ftrange,  and  (hocking  to  vulgar  ears. 
To  render  the  moll  innocent  fluids  poilbnous,  without  altering  their  colour,  talle, 
fmell,  or  any  obvious  quality  •,  utterly  to  erafe  the  hand-writing  in  a  (heet  of  paper  or 
parcliment,  without  at  all  unfitting  either  for  ink  •,  to  make  a  bafe  metal  pals  even 
upon  goldlmiths  for  gold  ;  not  to  mention  the  more  furprifing  and  (hocking  experi- 
ments of  the  like  (lamp,  are  things  that  can  hardly  be  thought  poflible  or  practi- 
cable by  the  vulgar ;  yet  fome  chemical  philofophers  could  perform  them  with  eafe. 
But  there  are  fome  philofophers,  and  even  chemills,  who,  if  you  (hould  tell  them,  that 
Mr.  Boyle  had  a  certain  liquor  with  .which  he  could  convert  gold  into  filver ;  they 
would  beg  to  be  excufed  believing  fo  ftrange  a  thing.  And  why  ?  Merely  becaufc 
they  never  law  the  like  performed,  and  had  tied  themfclves  down  to  a  narrow  ftrait- 
laced  philofophy,  that  would  not  fufFer  them  to  look  abroad  into  what  nature  and  art 
can  produce.  But  if  Mr.  Boyle  (fays  Dr.  Slav )  has  aSlually  done  the  thing,  and  others., 
men  of  veracity,  have  afjured  him  they  had  done  it  too  ;  is  be  credulous  for  believing  it  ? 
Thcfe  rather  were  fo  who,  without  fufficient  evidence,  rafhly  concluded  the  thing  impratlicabk. 
The  fame  writer  then  obferves  %  that  fince  Mr.  Beyle  allures  us,  and  gives  us  fuffi- 
cient grounds  to  believe,  that  he  has  rendered  filver,  gold,  fixed  alkalies,  &c.  vola- 
tile •,  converted  acids  into  alkalies  i  produced  light  from  a  defpicable  dark  fubllance  t 
immediately  reftored  fetid  and  corrupted  water,  by  precipitating  from  it  a  fubllance 
not  fetid  •,  dilTolved  the  hardell  bodies  by  innocent  and  potable  liquors  without  heat ; 
produced  cold  by  a  mixture  of  warm  bodies,  heat  by  a  mixture  of  cold  ones  •,  warmed 
told  liquors  by  ice  ;  inltantly  froze  fpirit  of  wine ;  converted  that  fpirit  into  water, 
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w.itcr  and  fixed  alkalies  into  earth  ;  and  performed  numbcrlefs  other  furprifing  things* 
that  appear  fo  many  contradictions  among  the  unfkilful ;  may  he  not,  with  good  rea- 
fon,  fpeak  of  them  as  feafible,  and  proper  to  be  tried  by  others  ?  Or  may  he  not, 
upon  the  ftrength  of  human  tcftimony,  upon  the  relation  of  his  friends  and  acquaint- 
ance, believe,  that  other  men  have  done  the  fame,  or  even  greater  tilings  than  thefc, 
though  himfelf  was  not  an  eye-witnefs  of  them?  If,  after  having  made  his  liquid 
pbofpberus  in  England.,  he  (hould  be  allured,  that  another  chemift  had  made  a  iblid 
one  in  Germany ;  if,  after  having  invented  his  air-pump,  he  mould  have  heard,  that 
many  unfufpectcd  difcoverics  were  made  by  means  of  it ;  if  having  converted  gold 
into  diver,  eye-witnefies  mould  inform  him,  that  filver  has  been  converted  into  gold  ; 
or  if  having  himfelf  prepared  a  menftruum  almoft  as  ftrange  as  the  alkaheft,  could 
he  be  reproached  with  credulity  for  believing,  that  Paracelfus  or  Helmont  might  poflibly 
poffefs  it  in  greater  perfection  ;  or  that  the  other  things  were  done  by  others  ?  "  This, 
"  furely,  fays  Dr.  Shaw ',  is  not  unphilofophical  or  irrational.    Mr.  Boyle  was  too 
**  wife  to  fct  any  bounds  to  nature ;  he  was  not  forward  to  fay,  that  every  ftrange 
«  thing  muft  needs  be  impofliblc,  becaufc  he  faw  ftrange  things  every  day ;  though 
"  he  always  acknowledges,  and  it  was  a  common  laying  with  him,  that  tbofe  who  bad 
"  feen  tbcm,  might  better  believe  them  than  tbofe  who  bad  not.    He  modeltly  thought, 
«*  that  all  we  have  to  do  is  to  keep  our  eyes  open,  and  expect  what  nature  and°art 
"  will,  upon  due  application,  perform.    He  was  well  aware  that  there  are  powerful 
"  agents  in  the  world,  whofe  laws  and  manner  of  acting  we  want  to  be  acquainted 
**•  with.    A  man  of  a  different  caft,  or  an  ignorant  Indian,  who  had  never  looked 
"  abroad,  and  feen  the  common  phenomena,  would  fcarce  credit  the  moft  faithful 
"  and  exact  relation  that  could  poflibly  be  made  him  of  the  the  properties  and  effects 
"  of  the  loadftone,  or  of  gunpowder,  by  perfons  of  the  greateft  veracity.    But  his 
**  ignorance  alone  is  the  caufe  of  this  incredulity.    Propofc  the  fame  things  to  a  man 
«*  who  never  heard  of  gunpowder  or  the  loadftone,  but  is  otherwife  a  general  philo- 
«•  fopher,  and  he  will  readily  and  thankfully  yield  his  a/Tent,  and  folicit  you  to  ftiew 
"  him  the  experiments."    The  doctor  then  remarks  *,  that  we  may  certainly  depend 
upon  this,  that  what  Mr.  Boyle  delivers  as  an  experiment  or  obfervation  of  his  own, 
is  related  in  the  precife  manner  wherein  it  appeared  to  him  :  no  one  ever  yet  denied, 
that  he  was  a  man  of  punctual  veracity.    And  what  he  delivers  as  received  from 
other  hands,  if  it  be  any  thing  extraordinary,  the  reader  will  find  that  he  does  it 
with  a  manifeft  diffidence,  and  in  a  quite  different  manner  from  that  wherein  he  gives 
us  faffe  upon  his  own  knowledge    and  never  entertains  it  for  truth,  without  pro- 
ducing fomething  analogous  or  parallel  to  countenance  it  from  his  own  obfervations 
or  experience ;  always  refcrving  to  himfelf  the  full  liberty  of  believing  no  more  than 
he  fees  reafon  for.    And  what  can  a  man  do  more  than  this,  to  avoid  the  imputation 
of  credulity  ?  On  the  contrary,  do  not  thofe  who,  without  evidence,  and  merely  from 
common  report,  believe  Mr.  Boyle  to  have  been  credulous,  give  us  a  remarkable  in- 
ftance  of  their  own  credulity  ?  Wherever  he  believes  more  than  other  fnen,  it  is  be- 
caufe  he  had  more  reafon  for  it  than  they.    It  is  the  general  way  indeed,  when  a. 
ftrange  thing  is  related,  either  pofitively  to  deny  it  as  impofliWe,  or  directly  to  enter- 
tain it  as  a  truth.    This  is  making  fhort  work  of  it.    But  Mr.  Boyle  poffefled  in  a. 
great  degree  that  noble  faculty  of  lufpending  his  judgment,  till  by  all  the  enquiries 
he  could  any  way  make  he  received  fuller  information  j  and  then  the  thing  he  found 
would  determine  itft4f. 
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Da.  Shaw  obfcrvcs  next that  Mr.  Boyle  is  altogether  taken  up  with  the  objects 
Around  us,  and  of  which  we  are  or  may  be  put  in  poflelfion  ;  though  we  remain  ig- 
norant of  their  properties,  virtues,  and  ufts,  till  he  calls  them  out,  fcts  them  before 
us,  and  furprizes  us  wiih  a  fight  of  our  own  ignorance  of  things  fo  near  us,  fo  mo- 
mentous in  thcmfelvcs,  and  fo  neceflary  to  our  well-being  and  the  true  enjoyment  of 
life.    There  is  no  profeflion  or  condition  of  men  but  may  be  benefited  by  his  dis- 
coveries.   As  he  had  a  wonderful  comprehenfive  genius  himfelf,  he  has  improved 
every  part  of  natural  knowledge,  and  the  world  is  more  obliged  to  this  fingle  man, 
than  to  a  thoufand  vulgar  philofophers  taken  together.    It  is  certain,  that  he  laid  the 
foundations  of  almoft  all  the  improvements  which  have  been  made  fince  his  time  ia 
natural  philofophy  j  and  actually  himfelf  performed  abundance  of  thofe  very  things, 
and  perhaps  in  a  much  better  manner  too,  whereby  fcvcral  famous  men  have  gained 
a  reputation  in  putting  them  off  for  their  own  difcovcrics.    A  very  fine  collection, 
of  uieful  knowledge,  publiftied  as  the  works  of  a  foreign  Society,  bears  a  remarkable 
teftimony  to  this  truth.    The  mechanic,  the  merchant,  the  fcholar,  the  gentleman* 
all  arc  benefited  by  Mr.  Boyle.    He  fliews  us  trades  in  a  new  light,  and  makes  them, 
what  they  really  are,  a  part  of  natural  philofophy ;  and  confidering  them  accordingly, 
reveals  lbme  of  their  myfteries ;  all  along  advancing  proper  means  to  encourage,  pro- 
mote, and  multiply  the  arts  themfelves.    The  goldlmith,  the  lapidary,  the  jeweller, 
the  refiner,  the  Hone-cutter,  the  dyer,  the  glals-maker,  artizans  of  all  kinds,  will 
from  him  receive  the  beft  informations  as  to  the  working,  managing,  and  employing 
to  advantage  their  various  commodities,  materials,  engines,  and  inftruments.  The 
hulbandman  and  the  diver  are  here  inftructcd  in  their  arts ;  and  the  mineral i It,  the 
miner,  and  aflayer,  to  find  and  fcparate  their  ore  to  the  greateft  profit  i  to  increafc 
the  quantity  •,  to  meliorate,  improve,  and  enrich  their  metals ;  to  purify  and  fine  them, 
and  accurately  to  diftinguifh  the  genuine  and  pure  from  the  adulterate,  bafe,  and 
counterfeit.    The  architect  and  buddcr  are  (hewn  how  to  choofe  the  beft  materials  for 
their  fcvcral  purpofes ;  the  painter  to  make,  to  mix,  and  improve  his  colours  ;  and 
no  part  of  mankind  is  neglected  by  Mr.  Beyle.    But  he  Ihews  a  more  particular  re- 
gard to  thofe  profeflions,  wherein  the  health  of  the  fpecies  is  nearly  concerned.  The 
phyfician,  the  anatomift,  the  apothecary,  and  the  chemift,  are  moft  highly  indebted  to 
him.    He  has  confidered  and  improved  the  art  of  medicine  in  all  its  branches.  We 
owe  to  him  the  beft  ways  we  have  of  diftinguifhing  genuine  drugs  from  adulterate ; 
the  difcovcry  and  preparation  of  feveral  valuable  medicines,  with  the  manner  of  ap- 
plying abundance  to  good  advantage.    He  has  (hewn  us  the  way  wherein  fpecifics  may 
aft  •,  how  to  judge  of  the  wholefomenefs  and  unwholefomenefs  of  the  air,  water,  and 
of  places ;  and  how  to  examine  and  make  choice  of  mineral  fprings.    In  a  word* 
there  is  fcarce  an  art,  or  natural  production  known,  but  he  makes  Come  ufeful  difco- 
vcry or  improvement  in  it. 

Hts  temper,  according  to  Dr.  Sbazo\  was  moft  open,  candid,  generous,  and  com- 
municative. He  endeavours  to  make  all  the  things  he  treats  of  plain,  eafy,  and  fa- 
miliar. There  is  no  deep  knowledge  in  mathematics  or  algebra  previoufly  requifite 
to  underftand  him  fully  ;  no  tedious  fyftems  need  be  read,  to  prepare  us  for  reaping, 
all  the  advantages  of  his  philofophy.  He  brings  us  at  an  eafy  rate  acquainted  with 
tlK  moft  ufeful  things  in  nature;  and  this  all  the  world  agrees  to  be  the  higheft  ex- 
cellence in  a  philofophical  writer.  His  memory  will  be  dear  to  poftcrity,  whilft  that 
of  myftical  and  enigmatical  writers,  fuch  as  ftudy  to  make  things  difficult,  and  envy 
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mankind  their  knowledge,  will  meet  with  the  difregard  and  contempt  they  deferve. 
What  principally  recommends  him,  and  diftinguiJhea  him  from  the  vulgar  herds  of 
chemiits,  nauiralifts,  an.l  philosophers,  is  this  humane  temper,  this  open,  candid, 
generous,  and  beneficent  difpofition.  He  was  at  immcnfc  pains  and  charge  in  making 
his  enquiries  j  he  fpared  no  time,  no  money,  no  diligence,  in  purfuing  difcoveries 
for  the  public  advantages,  without  any  fordid  view  to  incrcafc  his  own  fortune,  which 
he  happily  thought  furficient  of  itfclf.  His  beneficent  and  public  fpirit  made  the 
world  a  generous  prefent  of  all  the  fruits  of  his  labours,  without  the  lead  expecta- 
tion of  reward  from  them.  His  foul  was  as  great  and  noble  as  his  genius  was  com- 
prchenfrve,  or  his  invention  fruitful.  And  what  (hews  him  in  the  mod  amiable  point 
of  lighr,  he  was  far  above  the  fclJifh  pleafurc  of  being  admired  for  a  genius,  or  rail- 
ing a  reputation  by  hb  difcoveries.  Though  he  wanted  no  capacity  or  abilities  to 
have  worked  up  a  glorious  fyftem,  and  creeled  a  more  pompous,  oltentatious,  and 
perhaps  a  more  durable-  ftruccure  of  natural  and  chemical  philofophy  than  had  ever 
appeared  in  the  world  before]  he  nobly  defpifed  this  poor  fatbfaction  and  mean  gra- 
tification, telling  us  plainly  and  exprefsly,  that,  notwithstanding  all  he  had  done,  all 
the  labour,  pains,  and  expence  bellowed  in  a  life  of  natural  enquiries,  notwithstand- 
ing the  vallly  numerous  and  important  oblcrvations  and  difcoveries  he  made,  he  faw 
nothing  but  the  firit  dawnings  of  fcience  ;  has  drawn  only  the  rudiments  of  natural 
knowledge,  and  leaves  it  in  charge  to  polterity,  for  their  own  fake-,  to  confider  him 
but  as  a  beginner,  and  to  purfuc  philofophical  enquiries  in  general,  without  Hopping 
to  raife  petty  fyilems  by  the  way.  "  Here,  conclude  Dr.  Shaw  \  was  a  noble  foul  ! 
u  This  the  dclirablc  character !  A  true  philofophical  mind,  well  feafoned  with  huma- 
"  nity,  beneficence,  goodnefs  !  After  he  had  led  us  through  all  the  region'  of  nature  ; 
"  confidered  her  various  productions  ;  Ihewed  us  their  ufes,  and  the  manner  of  con- 
"  verting  them  to  our  fevtral  purpofes  ;  convinced  us,  that  wc  live  in  a  world  molt 
*'  wifely  contrived,  wherein  numberlcis  grand  defigns  arc  at  once  carried  on  with  un- 
"  ceafing  variety  •,  and  manifested,  that  all  the  beings,  and  all  the  bodies  we  know, 
"  jointly  confpire,  as  one  whole,  in  bringing  about  the  great  ends  of  nature ;  he  bids 
M  us  not  flop  here,  but  leaves  us  full  or  allurancc,  that  the  further  we  enquire  into 
"  the  works  of  the  univcrial  architect,  the  more  beauty'  and  harmony,  the  greater  life 
"  and  fatisfaclion  we  fhall  find  among  them  j  and  this  as  long  as  the  frame  of  the 
"  world  endures.  Theie  noble,  manly,  and  generous  notions,  are  what  the  reader 
"  will  find  inculcated  through  the  philofophical  writings  of  Mr.  Boyle ;  whole  prin- 
"  cipal  aim  and  great  delight  it  was  to  benefit  mankind  by  them." 

k  Ibid.  p.  1 5. 
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NUMBER  I. 

The  Charter  of  the  Corporation  for  propagating  the  Gofpel  in 
New  England  and  the  Parts  adjacent  in  America-,  of  which 
Mr.  Boyle  was  the  hrft  Governor.    Life^  p.  lxviii. 


C^HARLES  the  Second  by  the  grace  of  God,  king  of  England,  Scotland, 
France  and  Ireland,  defender  of  the  faith,  &c.  To  aJI,  to  whom  thefc  pre- 
^  lents  lhall  come,  greeting.  Whereas  by  the  feveral  navigations,  difcoveries, 
and  fucccfsful  plantations  of  divers  of  our  loving  fubjefts  of  this  our  realm  of  Eng- 
land, the  empire  and  dominion  of  us  and  our  royal  progenitors  and  predeceflbrs,  hath, 
by  the  blcfl;ng  of  Almighty  God,  been  augmented  and  enlarged,  as  well  upon  the 
main  land  and  continent  of  America,  as  upon  feveral  iflands  and  promontories  thereof, 
and  the  trade  and  commerce  between  England  and  thole  colonies  and  plantations  hath 
of  late  years  been  very  much  increafed,  and  by  realbn  thereof,  and  of  the  pains  and 
induftry  of  certain  Englijb  miniftcrs  of  the  Gofpel,  and  others  refiding  in  or  near  our 
colonics  and  plantations  in  New  England,  who  having  attained  to  fpeak  the  language 
of  the  heathen  natives  in  thofc  parts,  have,  by  their  teaching  and  inftruddons, 
brought  over  many  of  them  from  the  power  of  darkneis,  and  the  kingdom  of  Satan, 
to  the  knowledge  of  the  true  and  only  God,  and  to  an  owning  and  profeffing  of  the 
protcftant  religion  (whereof  we  have  of  late  been  more  fully  informed  by  the  humble 
petition  of  divers  minifters  and  others  our  loving  lubjecls  now  refiding  in  this  our 
kingdom  of  England).  And  although  a  large  door  of  hope  be  hereby  opened  to  us 
for  the  glorifying  of  the  name  of  Jefus  Chrift,  and  the  lurcher  enlargement  of  his 
church,  yet  unit  Is  fome  due  and  competent  yro\  ifion  be  made  to  l.iy  a  foundation  for 
the  educating,  clothing,  civilizing  and  inftru&ing  the  poor  natives;  and  alfo  for  the 
fupport  and  maintenance  of  fuch  minifters  of  the  Gulpel,  fchcolmatless,  and  other 
inltrumcnts,  as  have  been,  are,  or  fhall  be  U":  ap.'rt  and  employed  for  the  carrying  on 
of  fo  pious  and  Chriltian  a  work,  the  fame  may  be  much  retaru-d,  and  a  work,  ib 
happily  begun,  difcouraged ;  thole  planters,  who  firil  began,  and  contributed  largely 
thereunto,  being  of  themfclves  urn  fo  to  bear  i'.:-:  v,ho!c  charge  thereof.  And 
whereas  we  are  refolved,  notonh  •■■  <  Sick  the  outward  welfare  and  profperity  of  thole 
colonies  by  putting  an  indultrk .  lc  into  a  way  of  trade  and  commerce,  that 
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they  may  be  employed  and  improved,  for  their  own  and  the  common  benefit  of  thefe 
our  kingdoms,  but  more  efpecially  to  endeavour  the  good  and  ;  a]  vat  ion  of  their  im- 
mortal louls,  and  the  publilhing  the  moft  glorious  Gofpel  of  Chrift  amongft  them  ; 
and  to  the  end  that  fuch  our  loving  fubjefts,  as  either  have  already  been  aiding 
herein,  or  as  (hall  hereafter  be  willing  to  contribute  hereunto,  may  not  be  difcouraged 
in  their  intended  charity,  for  want  of  fufficient  authority  and  patronage  from  us  faith- 
fully to  order  and  difpofe  all  and  every  fum  and  fums  of  money,  goods,  chattels, 
lands,  tenements,  or  hereditaments,  that  have  been,  or  fhall  or  may  be  given  for 
the  purpofes  aforefaid  ;  know  ye,  that  we,  of  our  princely  piety,  and  for  the  further 
propagation  of  the  Gofpel  of  Jefus  Chrift,  amongft  the  heathen  natives  in  or  near 
New-England  and  the  parts  adjacent  in  America ;  and  for  the  better  civilifing,  edu- 
cating and  inftructing  of  the  faid  heathen  natives  in  learning,  and  in  the  knowledge 
of  the  true  and  only  God,  and  in  the  proteftant  religion,  already  owned  and  publicly 
profefled  by  divers  of  them  j  and  for  the  better  encouragement  of  fuch  others  of 
them  as  (hall  embrace  the  fame,  and  of  them  and  their  pofterity  after  them,  to  abide 
and  continue  in,  and  hold  faft  the  faid  profeflion ;  or  our  efpecial  grace,  certain 
knowledge,  and  mere  motion,  and  for  divers  other  good  and  pious  caufes  and  con- 
iiderations  us  thereunto  efpecially  moving,  do,  for  us,  our  heirs  and  fucceflbrs,  will, 
ordain,  conftitute  and  declare,  by  thefe  prefents,  that  there  be,  and  for  ever  here- 
after fliall  be,  within  this  our  kingdom  of  England,  a  focicty,  or  company,  for  pro- 
pagation of  the  Gofpel  in  New  England,  and  the  parts  adjacent  in  America.  And 
further,  we  do,  for  us,  our  heirs,  and  fucceflbrs,  will,  ordain,  conftitute,  and  ap- 
point, that  our  right  trufty  and  right  well  beloved  coufin  and  counfellor,  Edward, 
earl  of  Clarendon,  lord  chancellor  of  England,  our  right  trufty  and  right  well  beloved 
coufin  and  counfellor,  Thomas,  earl  of  Southampton,  lord  high  trcalurer  of  England, 
our  right  trufty  and  well  beloved  counfellor,  John,  lord  Roberts,  lord  privy  feal,  our 
right  trufty  and  right  well  beloved  coufin  and  counfellor,  George,  duke  of  Albemarle, 
our  right  trufty  and  right  well  beloved  coufin  and  counfellor,  James,  duke  of  Or- 
monde, our  right  trufty  and  right  well  beloved  coufin  and  counfellor,  Edward,  earl 
of  Manchejler,  lord  chamberlain  of  our  houfliold,  our  right  trufty  and  right  well  beloved 
coufin  and  counfellor,  Arthur,  carl  of  Anglefcy,  our  right  trufty  and  well  beloved 
counfellor,  William,  vifcount  Say  and  Scale,  our  well  beloved  Francis  Warner,  alder- 
man of  London,  Era/mus  Stnitbt  Efq-,  Henry  AJlmrfl,  Richard  Htitchinfon,  Jofiua 
Woolnough,  George  Clarke,  Thomas  Speed,  Thomas  Bell,  J:hn  Rclfc,  citizens  of  London, 
cur  trufty  and  well  beloved  Robert  Boyle,  Efq-,  Sir  William  Tbompfon,  Sir  Wilii.vn 
Battman,  Sir  Anthony  Bateman,  Sir  Tbeophilus  Biddolph,  Sir  Lawrence  BromficLl, 
Knights,  Tempejl  Milner,  IViUiam  Love,  William  Pcake,  alderman  of  London,  Thomas 
Foley,  Efq-,  Thomas  Cox,  John  Mickletkwait,  Edmund  Trench,  doctors  in  phyfic,  and 
our  well  beloved  Charles  Doyley,  Thomas  Staynes,  Join  Jurian,  William  AntrcbuSy 
John  Bathurft,  Harman  Sbeafe,  1  homas  Gillibrand,  James  Hayes,  John  Benbowt,  Law- 
rence Brivjley,  Barnabas  Mcares,  John  Acred,  John  Deckel!,  Edward  Bcfcowen,  and 
Martin  Null,  citizens  of  London,  to  be  the  firft  members  and  perfons,  whereof  the 
faid  company  fhall  conlift.  And  that  they,  the  faid  Edward,  carl  of  Clarendon, 
Thomas,  earl  of  Scuthamplon,  John,  lord  Roberts,  George,  duke  of  Albemarle,  James, 
duke  of  Ormonde,  Edward,  carl  of  Manchejler,  Arthur,  earl  of  Anglefcy,  William, 
vifcount  Say  and  Scale,  Francis  Warner,  Er  ~finus  Smith,  Henry  AfJmrfi,  Richard  Hut* 
chin/on,  Jojkua  Wodnough,  George  Clarke,  Thomas  Speed,  Thomas  Bell,  John  Rofe, 
Robert  Boyle,  Sir  William  Tbompfon,  Sir  William  Bateman,  Sir  Anthony  Batewclt,'  Sir 
Thccpbilus  Biddolph,  Sir  Lawrence  Bromfidd,  Vcmptjl  Milncr,  William  Love,  WiilLut 
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P/ake,  Thomas  Foley,  Thomas  Cox,  John  Mickletbwait,  Edmund  Trench,  Charles  Boy  ley, 
Thomas  Staynes,  John  Julian,  William  Antrobus,  John  Batburft,  Harmon  Sheafe, 
Thomas  Gillibrand,  James  Hayes,  John  Benbowe,  Ijtwrence  Brinjley,  Barnabas  Meares, 
Jshn  Acrod,  John  Dockett,  Edward  Bofcewen,  and  Martin  Noell,  and  their  fucceflbrs, 
to  be  hereafter  chofen  into  the  faid  company,  and  in  fuch  manner,  as  is  hereafter 
in  tliefe  prefents  directed,  for  ever  hereafter  be,  and  fhall  be  by  virtue  of  thele  pre- 
fents,  one  body  corporate  and  politic,  in  deed  and  in  name,  and  mall  have  continuance 
for  ever,  by  the  name  of  the  company  for  propagation  of  the  Gofpcl  in  New  England 
and  the  parts  adjacent  in  America.  And  them  the  laid  Edward,  earl  of  Clarendon, 
7 bomas,  earl  of  Southampton,  John,  lord  Roberts,  George,  duke  of  Albemarle,  "James, 
duke  of  Ormonde,  Edward,  earl  of  Mancbefter,  Arthur,  earl  of  Angle/ey,  WilUam, 
vifcount  Say  and  Scale,  Francis  Warner,  Erafmus  Smith,  Henry  AJbwrft,  Richard  Hut- 
cbenfon,  Jsjtua  Woolnough,  George  Clarke,  Thomas  Speed,  Thomas  Bell,  John  Rolfe, 
Rcbert  Boyle,  Sir  William  Tbompfon,  Sir  William  Batman,  Sir  Anthony  batman,  Sir 
Tbcopbilus  Biddolpb,  Sir  Lawrence  Bromfield,  Tempeft  Milner,  William  Love,  Wtlliam 
Peake,  Thomas  Foley,  Thomas  Cox,  John  Mickletbwait,  Edmund  T rencb,  Charles  Doyley, 
Thomas  Staynes,  John  Juriam,  William  Antrobus,  John  Batburft,  Harman  Sheafe,  Thomas 
Gillibrand,  James  Hayes,  John  Benbowe,  Lawrence  Lrinjley,  Barnabas  Mcares,  John 
dcrcd,  John  Dockett,  Edward  Bofcowen,  and  Martin  Noell,  and  their  fucceflbrs,  by 
the  name  of  the  company  for  propagation  of  the  Gofpel  in  New  England,  and  the 
parts  adjacent  in  America,  we  do,  for  us,  our  heirs  and  fucceflbrs,  fully  and  really 
create,  erect,  make,  ordain,  eftabufh,  conftitute,  and  appoint,  to  be  one  body 
corporate  and  politic,  to  have  continuance  for  ever  to  them  and  their  fucceflbrs.  And 
that  by  the  fame  name  they,  and  their  fucceflbrs,  fhall  and  may  have  perpetual  fuc- 
ccflion,  and  from  time  to  time  (as  occafion  fhall  require)  aflcmble,  and  meet  toge- 
ther, in  fome  convenient  place,  within  the  city  of  London,  for  the  ends  aforefaid. 
And  that  they  and  their  fucceflbrs,  by  the  name  of  the  company  for  propagation  of 
the  Gofpel  in  New  England,  and  the  parts  adjacent  in  America,  be  for  ever  hereafter 
perfons  able  and  capable  in  the  law  to  purchafe,  take,  have,  hold,  receive,  and  enjoy 
any  manors,  lands  tenements,  liberties,  privileges,  jurifdiftions  and  hereditaments 
whatfoever,  of  what  kind,  quality,  or  nature  foever  they  be,  fituatc  and  being  either 
within  our  kingdom  of  England,  orelfewhere,  within  any  other  of  our  dominions  and 
territories  to  them,  and  their  fucceflbrs,  in  fee  and  perpetuity,  or  for  term  of  life, 
or  lives,  or  years,  or  otherwife,  in  what  fort  foever ;  lb  as  the  fame  exceed  not,  in 
lands  and  hereditaments  of  inheritance,  the  clear  yearly  value  of  two  thoufand  pounds  \ 
the  ftatute  for  not  putting  of  lands  or  tenements  in  mortmain,  or  any  thing  therein 
contained,  or  any  other  aft,  or  ftatute,  to  the  contrary,  notwithstanding.  And  alio 
all  manner  of  goods  and  chattels,  fum  and  fums  of  money,  and  other  things  whatlo- 
evcr,  of  what  nature,  or  quality,  foever  they  be.  And  alio  to  give  and  grant,  demife, 
let,  afllgn,  alien  and  difpofc  of  all  or  any  of  the  faid  manors,  lands,  tenements,  or 
hereditaments,  goods  or  chattels.  And  alfo  to  do,  perform,  and  execute,  all  and 
every  pther  lawful  aft  and  afts,  thing  and  things,  whatfoever,  by  the  name  of  the 
company  for  propagation  of  the  Gofpel  in  New-England,  and  the  parts  adjacent  irl 
America.  And  further,  that  the  faid  company,  and  their  fucceflbrs,  by  the  name 
aforefaid,  fhall  and  may  be  perfons  able  and  capable,  in  the  law,  to  plead,  and  to  be 
impleaded,  to  anfwer,  and  to  be  anfwercd  unto,  to  defend,  and  to  be  defended,  in 
what  court,  or  courts,  foever,  and  before  any  judges,  or  juftices,  and  other  perfons, 
and  officers  of  us,  our  heirs  and  fucceflbrs  whatfoever,  in  all  and  Angular  aftions, 
picas,  luits,  plaints,  matters,  and  demands,  of  what  kind,  nature,  or  quality,  foever 
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they  he,  or  (hall  be,  in  the  fame,  and  in  the  like,  and  in  as  ample  manner  and  form, 
as  any  other  the  people  of  this  our  kingdom  of  England*  or  any  other  body,  corporate 
or  politic,  within  the  fame  our  kingdom,  may  or  can  have,  hold,  take,  purchafe, 
pollers,  enjoy,  retain,  give,  grant,  demife,  let,  alien,  di(pofe,  affign,  plead,  and  be 
impleaded,  anfwer,  and  be  anfwered  unto,  defend,  or  be  defended,  do,  perform,  or 
execute.    And  that  they  the  laid  company  for  propagating  of  the  Gofpel  in  New  Eng- 
land and  the  parts  adjacent  in  America*  and  their  lucceffors,  fhall  and  may  for  ever 
hereafter  have  a  common  feal,  to  ferve  and  ufe,  for  all  caufes,  matters,  things,  and 
affairs  whatfoevcr,  of  them  and  their  fucceffors.    And  that  it  lhall  and  may  be  lawful 
to  and  for  any  thirteen,  or  more  of  them,  whereof  the  governor  of  the  faid  compmy, 
for  the  time  being,  to  be  one,  to  appoint,  alter,  and  make  new  the  faid  feal,  from 
time  to  time,  at  their  wills  and  pleafures,  as  they  (hall  think  fit.    And  further,  we 
will  and  ordain,  and  by  thefe  prefents,  for  us,  our  heirs  and  fucceilbrs,  do  declare 
and  appoint,  that  there  be,  for  the  better  ordering  and  managing  of  the  affairs  and 
bufinefs  of  the  laid  company,  and  their  fucceffors,  and  for  ever  mall  be,  one  of  the 
members  of  the  faid  company,  and  their  fucceilbrs,  who  (hall  be,  and  lhall  be  called 
the  governor  of  the  faid  company ;  and  to  hold  the  faid  office  and  place  of  governor 
of  the  iaid  company  and  their  fucceffors,  fo  long  as  he  the  faid  governor  mall  well 
demean  htmfelf  in  the  iaid  office  and  place,  and  that  the  faid  governor  (hall  have 
hereby  power,  from  time  to  time,  to  fummon,  or  caufe  to  be  fummoned,  any  courts 
or  meetings,  of  the  faid  company,  as  often  as  occafion  (hall  require.    And  we  do,  for 
us,  our  heirs  and  fucceffors,  alfign,  name,  conftitute,  and  appoint  the  aforefaid 
Robert  Beyle,  to  be  the  firft  and  prefent  governor  of  the  faid  company  and  their  fuc- 
ceilbrs, to  hold  and  exercife  the  faid  office,  for  fo  long  time  as  he  the  faid  Robert 
Boyle  (hall  well  behave  himfelf  therein.    And  therefore  we  will,  and  by  thefe  pre- 
fents, for  us,  our  heirs  and  fucceilbrs,  do  give  and  grant  unto  the  faid  company  for 
propagation  of  the  Gofpel  in  New-England  and  the  parts  adjacent  in  America,  and  their 
lucceffors,  that  upon  the  death  or  removal  of  the  faid  governor,  for  the  time  being 
(whom  for  evil  government,  frequent  neglect  of  attendance,  or  any  other  juft  and 
•eafonable  caule,  we  will,  and  by  thefe  prefents  do,  for  us,  our  heirs  and  fucceffors* 
declare,  (hall,  and  may,  from  time  to  time,  be  removed  by  the  faid  company,  or  any 
thirteen  of  them)  it  (hall  and  may  be  lawful  to  and  for  the  faid  company,  or  any  thir- 
teen of  them,  as  aforefaid,  at  their  wills  and  pleafures,  to  ekft  and  chufe  any  other 
members  of  the  (aid  company,  for  the  time  being,  into  the  place  of  fuch  governor, 
as  fliall  be  dead,  or  removed  as  aforefaid,  to  hold  and  exercife  the  faid  office,  or  place, 
vhereunto  he  (hall  be  fo  elected  and  chofen  as  aforefaid,  for  fo  long  time  as  he  fhall 
and  do  refpeftively  well  demean  himfelf  therein.    And  alfo,  in  cafe  of  the  abfence 
of  the  governor,  for  the  time  being,  whereby  either  the  meeting  of  the  faid  company 
cannot  well  be  fummoned,  or  held,  or  being  fummoned,  cannot  proceed,  or  aft 
therein  -,  that  then  the  treafurer  of  the  (aid  company,  for  the  time  being,  to  be  chofen* 
as  hereafter  is  expreffed,  mall,  aad  hath  hereby  power  and  authority  to  fummon  fuch 
meetings  i  and  then  any  five  or  more  of  the  faid  company,  fo  meeting  together,  (hall 
and  may  have  power  to  appoint  one  of  the  faid  members,  fo  meeting,  to  fupply  the 
place  and  office  of  the  governor,  for  the  prefent.    And  to  the  end  alfo  the  (aid  com- 
pany may  have  a  continual  fucceffion,  and  may  be  the  better  fupplied,  from  time  to 
time,  hereafter,  with  fit  and  able  perfons  to  be  members  of  the  iaid  company,  in  the 
place  and  places  of  fuch  of  the  prefent  members  of  the  faid  company  herein  above 
aamed,  or  any  others  that  (hall  hereafter  be  chofen  to  be  members  of  the  (aid  com- 
pany, and  (hall  hescafter  happen  to  die,  or,  as  fhall,  by  reason  of  their  own  affairs. 
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x»  otherwife,  defire  to  be  difcharged,  or  otherwife  (hall  be"  removed  from  being  any 
longer  members  of  the  faid  company,  we  do  likewife,  for  us,  our  heirs  and  fucccf- 
fors,  by  thefc  prefents,  give  and  grant  unco  the  faid  company  for  propagation  of  the 
Gofpel  in  New-England  and  the  parts  adjacent  in  America^  and  their  fucceflbrs,  that 
it  fhall  and  may  be  lawful  to  and  for  the  faid  governor,  for  the  time  being,  and  com- 
pany, and  their  fucceflbrs,  or  any  thirteen  or  more  of  them,  whereof  the  governor, 
for  the  time  being,  to  be  one,  to  difcharge  or  remove  any  fuch  perfon  or  perfons, 
from  being  any  longer  member  or  members,  of  the  faid  company  as  aforcfaid  ■,  and 
by  like  order,  at  their  wills  and  pleafures,  to  admit  into  the  faid  company,  in  the 
place  of  any  of  the  faid  member  or  members,  that  fhall  be  dead  or  removed,  as  afore- 
laid,  any  other,  or  fo  many,  fit  and  di ferret  perfon  and  perfons,  as  they  (hall  fee 
caufe  ;  fo  as  the  number  of  the  faid  perfon  and  perfons,  to  be  at  any  time  hereafter 
newly  admitted,  and  to  be  members  of  the  find  company,  together  with  the  then 
remaining  menibers  of  the  faid  company,  for  the  time  being,  do  not  in  the  whole 
exceed  the  number  of  five  and  forty  perfons.  And  further,  we  will  and  ordain,  and, 
by  thefe  prefents,  for  us,  our  heirs  and  fucceflbrs,  do  give  and  grant  unto  the  faid 
company  for  propagating  of  the  Gofpel  in  New-England  and  the  parts  adjacent  in 
America,  and  their  fucceflbrs,  that  they,  or  any  thirteen  or  more  of  them  (whereof 
the  governor  of  the  faid  company,  for  the  rime  being,  to  be  one)  fhall  and  may  cleft 
and  chufe  one  or  more  fit  and  able  perfon  and  perfons,  member  or  members,  of  the 
(aid  company,  to  be  treafurer  or  treafurers,  of  the  faid  company,  for  the  time  being  •, 
and  one  fit  perfon  to  be  clerk  of  the  faid  company,  to  write  and  fcrve  for  the  affairs  of 
the  faid  company  and  their  fucceflbrs ;  and  all  and  every  fuch  other  fit  perfon  and 
perfons,  and  officers,  as  they  fhall  find  meet  and  neceflary,  to  be  ferviceable  and  ufe- 
tul  to  them,  in  fuch  matters  and  affairs,  touching  and  concerning  the  faid  company 
and  their  fucceflbrs,  as  he,  or  they,  fhall  be  employed  in,  and  as  they  fhall  fee  caufe, 
to  allow  them  fuch  falaries  and  allowances,  in  execution  of  the  faid  refpective  places, 
as  they  fhall  think  meet.  And  the  faid  treafurer  and  treafurers,  clerk,  and  all  other 
officers,  as  aforcfaid,  to  be  fo  chofen  by  them,  for  reafonable  and  juft  caufe,  to  dis- 
place and  remove  out  of  their  place  or  places,  and  other  meet  perfons,  in  their  or 
any  of  their  places,  at  the  pleafure  and  difcretion  of  the  faid  company,  and  their 
fucceflbrs,  or  any  nine  or  more  of  them,  lb  met  and  affembled,  to  chufe  and  eleft. 
And  we  do  likewife,  for  us,  our  heirs  and  fucceflbrs,  by  thefe  prefents,  further  give 
and  grant  unto  the  faid  company,  and  their  fucceflbrs,  that  the  faid  company,  and 
their  fucceflbrs,  or  any  nine  or  more  of  them  (whereof  the  governor  of  the  faid 
company,  for  the  rime  being,  to  be  always  one)  fhall  and  may  have  full  power  and 
authority,  by  virtue  of  thefe  prefents,  to  make,  ordain,  conftitute,  appoint,  and  fet 
down,  from  rime  to  time,  fuch  reafonable  afts,  orders,  inftruftions,  and  conftiru- 
tions,  in  writing,  as  to  them,  or  any  nine,  or  more  of  them  (whereof  the  governor 
of  the  Laid  company,  for  the  time  being,  to  be  always  one)  fhall  feem  fit,  good, 
wholefome,  profitable,  honeft,  neceflary  and  convenient,  according  to  their  found 
difcretions,  for  the  fupport  of  the  faid  company  and  their  fucceflbrs  •,  and  for  direct- 
ing how  and  in  what  manner  the  faid  governor,  treafurer,  and  treafurers,  clerk,  and 
other  officers  and  perfons,  for  the  time  being,  trufted,  and  to  be  trufted  and  employed 
by  the  faid  company,  and  their  fucceflbrs,  fhall  and  ought  to  demean,  bear,  and  carry 
themfelves  in  their  offices,  places,  and  trufts,  refpeftivcly  ;  and  for  and  concerning 
the  managing,  ordering,  and  difpofing  of  all  and  every  the  manors,  lands,  leafes, 
tenements,  hereditaments,  goods,  chattels,  money,  or  flock  of  the  faid  company  and 
their  lhcceflbn,  and  for  and  concerning  all  and  every  other  matters  and  things,  in- 
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cidcnt  unto,  or  that  (hall  or  may  concern  the  fame,  or  any  other  the  matters,  or 
affairs,  of  the  laid  company  and  their  fuccefTors ;  and  the  fame  adts,  orders,  inftruc- 
tions,  and  conltitutions,  fo  made,  and  to  be  made,  to  revoke,  alter,  or  change,  and 
others,  or  new  ones,  to  agree,  make,  ordain,  conflitutc,  appoint,  and  fet  down,  in 
writing,  as  aforefaid,  as  they,  or  any  nine  or  more  of"  them,  as  aforefaid,  /hall  fee 
caulc  •,  fo  as  the  laid  acts,  orders,  inftructions,  and  conltitutions,  or  any  of  them, 
be  not  repugnant  or  contrary  to  the  laws  and  (tatutes  of  England^  but  thereunto  con- 
formable and  agreeable.  Neverthelcfs,  our  intent  and  meaning  is,  that  the  governor 
of  the  laid  company,  for  the  time  being,  with  any  five  or  more  of  the  other  mem- 
bers of  the  fame,  (hall  have  power,  from  tune  to  lime,  upon  all  emergent  occafions, 
to  allow  of  all  incident  charges,  for  and  touching  the  meetings  of  the  faid  company, 
and  other  neceflary  expences,  for  the  better  managing  of  the  affairs  of  the  faid  com- 
pany. And  to  the  end,  that  the  yearly  revenues,  ifiucs,  and  profits  of  all  and  every 
the  manors,  lands,  leafes,  tenements,  and  hereditaments,  and  alio  the  goods,  chattcb, 
money,  and  flock,  of  the  faid  company,  and  their  fucceffors,  may,  from  time  to 
time,  be  faithfully  laid  out,  difpofed,  employed,  and  applied,  for  the  promoting  and 
propagating  of  the  Gofpel  of  Chrifl  unto  and  amongfl  the  heathen  natives,  in  or 
near  New- England  and  parts  adjacent  in  America ;  and  alfo  for  civilizing,  teaching 
and  inftrufting  the  faid  heathen  natives,  and  their  children,  not  only  in  the  principles 
and  knowledge  of  the  true  religion,  and  in  morality,  and  the  knowledge  of  the 
Engtijb  tongue,  and  in  other  liberal  arts  and  feiences  •,  but  for  the  educating  and 
placing  of  them,  or  their  children,  in  fome  trade,  myftery,  or  lawful  calling,  we  do 
ordain,  and  for  us,  our  heirs  and  fuccefTors,  do,  by  thefc  prcfents,  give  and  grant 
full  power  and  authority  to  the  faid  governor,  or  any  thirteen  or  more  of  the  faid 
company,  for  the  time  being,  under  the  common  feal  of  the  faid  company  and  their 
fuccefTors,  from  time  to  time,  to  nominate,  conflitute,  and  appoint,  fuch  and  fo 
many  fit  and  meet  perfon  and  perfons,  refiding  in  or  near  any  of  the  colonies  or 
plantations  in  Neva-England  aforefaid,  and  parts  adjacent  in  America,  to  be  commil- 
fioners  for  and  on  the  behalf  of  the  faid  company  and  their  fuccefTors,  to  treat,  con- 
tract, and  agree  with  fuch  minifters,  fchoolmalicrs,  and  others,  refiding,  and  to  re- 
fidc  in  any  the  parts  aforefaid,  for  fuch  falaries,  allowances,  and  rccompcnccs,  to  be 
from  time  to  time  made,  given,  and  paid  to  them,  and  every  of  them,  for  their  la. 
bour,  pains,  and  induflry,  to  be  taken  by  them  and  every  of  them,  in  the  duties 
and  employments  aforefaid.    And  alio  to  treat,  contract,  and  agree  with  any  othes 

£;rfon  or  perfons,  there,  for  clothes,  books,  tools,  implements,  and  other  neccf- 
ries,  for  the  civilizing,  employing,  educating,  or  placing  out  any  of  the  faid  natives, 
or  their  children,  that  fhall  own  and  profefs  the  protcftant  religion,  in  Englifh  fa- 
milies, or  with  and  under  Englifh  mailers  there,  or  otherwifc,  in  fuch  manner,  a» 
they,  the  faid  commiftioncrs,  in  their  good  discretions,  fhall,  from  time  to  time, 
think  fit,  and  to  content,  pay,  and  fatisfy  all  fuch  contracts,  bargains,  and  agree- 
ments, and  all  falaries,  wages,  and  allowances,  to  fuch  minifters,  fchoolmaftcrs,  and 
officers,  as  they  fhall  fo  contract  and  agree  with  and  for  the  clothing  and  apparelling 
©f  any  of  the  laid  natives,  or  their  children,  and  for  books,  tools,  implements,  and 
other  ncceffaries,  for  them,  and  lor  educating  or  placing  them,  or  any  of  them,  with, 
or  under,  any  Englifh  maflcr  or  mailers,  there,  in  any  tradc»  myltcry,  or  lawful 
calling,  out  of  fuch  monies,  goods,  and  chattels,  as  fhall  be,  from  time  to  time,  fenr^ 
or  made  over,  unto  the  faid  commilhoncrs,  fo  to  be  appointed  as  aforefaid,  or  any 
of  thtm,  out  of  England,  or  any  other  the  dominions  of  us,  our  heirs  and  fucccf- 
lors,  by  the  iUid  company  and  their  fuccefTors,  unto  New-England  aforeiaid,  or  any: 
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the  parts  adjacent  in  America*  as  aforefaid  ;  and  alfo  to  do,  perform  and  execute,  all 
and  every  other  aft  and  acts,  matters  and  things,  which  (hall,  or  may.  any  way  tend 
or  conduce  to  the  ends  aforefaid,  in  fuch  manner,  and  according  to  fuch  orders  and 
inftru&ions,  as  the  faid  commiflioners,  lb  to  be  employed  and  intruded,  lhall,  from 
time  to  time,  receive  from  the  laid  governor,  or  any  other  nine  or  more  of  the  laid 
company,  for  the  time  being ;  whicn  commiflioners,  lb  to  be  appointed,  lhall,  from 
time  to  t»mc,  give  an  account,  in  writing,  of  their  proceedings  herein,  fo  often  as 
they-  lhall  be  thereunto  required,  by  the  laid  governor,  or  any  other  nine  of  the  laid 
company.  And  that  a  fupply  of  fcrcign  coin  or  monies,  according  to  the  abilities 
of  the  laid  company  and  their  fucccfll>fs,  may  not  be  wanting,  to  be  employed  for 
and  towards  the  ends  and  purpoles  aforefaid,  we  do,  by  thele  prefents,  for  us,  our 
heirs  and  fucreffors,  give  and  grant  free  licence,  and  full  power  and  authority  to  the 
faid  company  for  propagating  of  the  G  of  pel  in  New-England*  and  the  parts  adjacent 
in  America*  and  their  fucceflbrs,  by  direction,  from  time  to  time,  of  the  governor, 
and  any  five  or  more  of  the  faid  company,  for  the  time  being,  to  (hip  and  carry,  or 
caufe  to  be  Ihipped  and  carried,  in  any  Englilh  Ihip  or  veficl,  within  any  the  ports  of 
this  our  kingdom  of  England*  any  quantity  or  quantities,  of  Spanilh,  or  other  foreign 
Giver  coin,  not  exceeding  in  the  whole,  in  any  one  year,  the  value  of  one  thoufand 
pounds,  without  any  charge  or  cuftom,  for  the  fame,  fo  as,  before  fuch.  (hipping,, 
the  lane,  or  any  part  thereof,  to  be  fo  carried  as  aforefaid,  the  quantity  and  quantities,, 
and  the  value  and  values,  of  the  faid  foreign  coin,  fo  to  be  (hipped  and  carried,  bn 
firft  duly  entered  in  the  cuftom-houfc  of  us,  our  heirs  and  fucceflbrs,  of  fuch  our 
port  or  pens,  of  this  our  kingdom  of  tngland*  where  the  faid.  foreign  coin  (hall  be 
lo  ihipped,.  to  be  carried  to  New-England  and  parts  adjacent  in  America,  for  any 
the  ends  or  purpofes  above  mentioned  j  any  law,  itatme,  aft,  ordinance,  provifion, 
proclamation,  or  reflraint,  to  the  contrary,  in  any  wife,  notwithflanding.  And  tO/ 
the  end,  that  what  the  faid  company  (hall  be  leized,  intereflcd,  or  poficfled  of,  may, 
from  time  to  time,  be  faithfully  improved,  applied,  and  dilpoled,  for  the  ends,  in- 
tents and  purpoles  herein  before  declared,  and  for  the  necellary  affairs  and  bulinefs 
of  the  faid  company  and  their  fucceflbrs  only,  anil  no  other,  we  will,  and,  by  thelc 
preftnts,  for  us,  our  heirs  and  fucceflbrs,  do,,  require  and  ordain,  that  the  faid 
company  and  their  fucceflbrs  do  yearly,  and  every  year  (if  thiy  lhall  be  thereunto 
required)  by  and  upon  the  order  and  warrant  of  the  chancellor,  or  keeper  of  the 
great  feal  of  England  of  us,  our  heirs  and  fuccaflbcE,  and  of  the  treafurcr  of  Eng- 
land of  us,  our  heirs  and  fucceflbrs,  and  of  the  chief  baron  of  the  court  of  exche- 
quer of  us,  our  heirs  and  fucceflbrs,  at  Weftminjler*  for  the  time  being,  or  any  two 
of  them,  make,  deliver,  and  declare,  a  true  and  perfect  account,  before  the  faid 
chancellor  or  keeper  of  the  p,rcat  leal,  treafurcr  and  chitf  baron,  for  the  time  being, 
as  aforefaid,  or  any  two  of  diem,  of  all  and  every  the  goods,  chattels,  and  ftock  of 
the  laid  company  and  their  fucceflbrs,  and  alfo  of  the  rents,  ifibes  and  profits  of  all, 
and  every  the  manors,  lands,  lealcs,  tenements,  and  hereditaments,  and  alfaof  all 
and  every  fum  and  faros  of  money,  received,  ifiutd  and  paid,  by  or  far  the  life  of 
the  laid  company  and  their  luccefibrs  ;  which  faid  account  and  accounts,  as  alfo  th& 
account  of  all  and  evciy  perlbn  and  perfons  heretofore  employed  for  the  receiving  or. 
difpofing  any  rents,  profits,  or  fums  of  money,  limited  or  appointed,  for  propagating; 
the  Gofpel  in  New  England;  we  do,  for  us,  our  heirs  and  fucceflbrs,  authorile  endj 
require  the  faid  chancellor,  or  lord  keeper,  treafurer,  and. chief  baton,  for  the  time 
being,  or  any  two  of  them,  to  hear,  determine,  and  dedaiC;  and,  if  they  fhalii 
findjuft  caule,  fully  to  ratify,  confirm,  and  allow  of,  all  and  every  the  receipts,. 
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payments,  and  difbtufcments,  in  every  fuch  account  and  accounts,  to  be  continued, 
made,  and  applied  Co  or  far  the  ufes,  intents  and  purpofes  afbrefaid ;.  and  after  fuca 
declaration  and  allowance  of  every  fuch  account  and  accounts,  to  fign  the  fame, 
under  their  or  any  two  of  their  hands,  and  to  deliver,  or  caul'e  to  be  delivered,  the 
laid  account  and  accounts,  fo  to  be  declared,  determined,  and  allowed  of,  unto  the 
remembrancer  of  us,  our  heirs  and  fucceflbrs,  of  the  laid  exchequer,  for  the  time 
being,  to  remain  on  record,  in  the  cuftody  of  the  faid  remembrancer,  for  our  ufe 
and  information  in  the  premiles,  without  any  fee  or  reward,  to  be  given,  or  paid; 
by  the  faid  company  and  their  fucceflbrs  to  the  laid  remembrancer,  or  any  other 
perfon  or  perfons,  for  the  receiving  and  fare  keeping  of  the  faid  account  and  accounts, 
or  any  of  them,  or  otherwile  than  for  the  entry  and  writing  thereof.  And  ladiy,  we 
will,  and,  by  thefc  preients,  for  us,  our  heirs  and  fucceflbrs,  do  grant  unto  the  faid 
company  for  propagating  the  Gofpel  in  New-England  and  the  parts  adjacent  in 
yhuricot  and  their  fucceflors,  that  thefe  our  letters  patents,  or  the  inrollment,  or  ex- 
emplification of  the  fame,  and  all  and  every  the  matters  and  things,  powers,  licences, 
and  authorities,  in  the  fame  contained,  fliall  be,  from  time  to  time,  good,  valid, 
fuflkient,  and  effectual  in  the  law,  in  arid  by  all  things,  according  to  the  true  intent 
and  meaning  thereof  j  and  lhall  be  conftrued,  adjudged  and  taken,  as  well  in  all 
our  courts  within  England.,  or  e  lie  where,  moft  beneficially  and  largely,  and  for  the 
benefit  and  advantage  of  the  faid  company  and  their  fucceflbrs,  any  law,  ftatute,  act, 
ordinance,  provifion,  proclamation,  or  reftraint,  to  the  contrary  heretofore  had, 
made,  ordained,  provided,  or  publilhed,  or  any  odier  matter  or  thing  whatfoever  to 
the  contrary  in  any  wife  notwithstanding.  In  witnefs  whereof  we  have  caufed  thefe 
our  letters  to  be  made  patent ;  witnefs  ourfelf,  at  fVeftminfier,  the  feventh  day  of 
February,  in  the  fourteenth  year  of  our  reign. 

By  writ  of  privy  feal. 

HOWARD. 


NUMBER  II. 

An  exaft  copy  of  the  laft  will  and  teftament  of  the  honourable 
Robert  Boyle,    Life,  p.  exxxiii 

IN  the  name  of  God,  Amen.  I  Robert  BeyU,  of  Stalbridget  in  the  county  of 
Dorfety  Efqj  youngeft  fon  of  the  late  right  honourable  Richard,  earl  of  Corke* 
deceafed,  being,  God  oe  praifed,  of  good  and  perfect,  memory,  and  taking  into  due 
and  ferious  consideration  the  certainty  of  death,  and  the  uncertainty  both  of  the  time 
and  manner  of  it ;  being  likewife  defirous,  when  I  come  to  die,  to  have  nothing  to 
do  but  to  die  Chriftianly,  without  being  hindered  by  any  avoidable  diftraftiofts  from 
employing  the  laft  hours  of  my  life  in  fending  up  my  defires  and  meditations 
before  me  to  heaven,  do,  this  eighteenth  day  of  July  in  the  third  year  of  the  reign 
of  our  fovereign  lord  and  lady  William  and  Maryy  by  the  grace  of  God  King  and 

3  Queen 
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Queen  of  England,  Scotland,  Frvnce,  and  Ireland,  defenders  of  the  faith,  fJV.  and 
in  the  year  of  our  Lord  God  one  thoufand  fix  hundred  ninety  and  one,  make  and 
ordain  this  my  laft  will  and  trftament  in  writing,  in  manner  and  form  following. 

First  and  chiefly,  I  commend  my  foul  to  Almighty  God,  my  Creator,  with  full 
confidence  of  the  pardon  of  all  my  fins  in  and  through  the  merits  and  mediation  of 
my  alone  Saviour  Jefus  Chrift  •,  and  my  body  I  commit  to  the  earth,  to  be  decently 
buried  within  the  cities  of  London  or  Wtftminfltr,  in  cafe  I  die  in  England,  without 
efcutchcons,  or  unneceffary  pomp,  and  without  any  fuperfluous  ceremonies,  and 
without  the  cxpence  of  above  two  hundred  and  fifty  pounds,  and  alfo  without  being 
unncccfTarily  duTcfted  or  difcmbowelled ;  and  if  it  fhall  appear  neceflary,  that  my  body 
be  opened,  then  my  will  is,  that  it  be  performed  very  privately,  and  in  die  pretence 
of  none  but  the  phyfician,  or  chirurgeon,  and  his  attendants,  and  of  my  domeftics, 
or  very  near  relations. 

Amd  as  touching  my  temporal  eftate,  wherewith  God  of  his  goodnefi  hath  been 
pleafcd  to  endow  me,  I  difpofe  thereof  in  manner  and  form  following  *  that  is  to 

fay* 

I  give  and  bequeath  unto  my  dear  filter,  the  lady  Catharine,  vifcountefs  Rant- 
lagb,  a  fmall  ring,  ufually  worn  by  me  on  my  left  hand,  having  in  it  two  fmall  dia- 
monds, with  an  emerald  in  the  middle  •,  which  ring  being  held  by  me,  ever  fkice  my 
youth,  in  great  elleem,  and  worn  for  many  years  for  a  particular  reafoa,  not  un- 
known to  my  faid  fifter,  the  lady  Ranelagh,  1  do  earrtcftly  befcech  her,  my  faid 
filter,  to  wear  it  in  remembrance  of  a  brother,  that  truly  honoured,  and  moft  dearly 
loved  her. 

Item,  1  give  to  the  faid  lady  Ranelagb  all  my  manufcriprs  and  collections  of  re- 
ceipts, whether  of  my  own  hand- writing,  or  others,  unlcfs  I  do  othcTwifc  difpofe  of 
all  or  any  of  them  before  my  deceafe  •,  befceching  her  to  have  a  care,  that  they  or 
any  of  them  come  not  to  the  hands  or  perufal  of  any,  to  whom  fhc  thinks,  that  if  I 
were  alive,  I  fhould  be  unwilling  to  have  them  communicated^  And  I  do  Kkewife 
devue  unto  her  the  fum  of  300  /.  (and  all  intercft)  which  I  formerly  lent  her  upon, 
enlarging  the  dwelling-houfe  in  the  Pail-Mall,  which  fhe  now  lives  in. 

1t«m,  whereas  by  my  deceafe  the  greateft  part  of  my  intailed  lands  ire  Ireland* 
will  come  to  my  dear  and  eldeft  brother,  Ricbardy  now  earl  of  Burlington  and  Cork;, 
I  do  hereby  give  and  bequeath  unto  him  a  Sardonyx  feal  ring,  which  I  ufually  wear- 
on  my  litde  nngeri  befeeching  him  to  accept  of  it,  and  wear  it  for  my  fake,  as  a. 
teftimony  of  my  unfeigned  affection,  and  of  my  ienfe  of  his  great  kindnefs  and  many 
favours  towards  me  v  and  beg  of  him  to  believe,  that  it  doth  not  afflift  me,  that  I 
have  not  children  of  my  own  to  inherit  my  intailed  lands,  fmce  they  are,  by  that  de- 
fect, toreturn  to  him,  the  truly  honourable  head  of  our  houfc  and  family. 

Item,  I  give  and  bequeath  unto  my  dear  brother,  the  lord  vkfcount  Shannon* 
the  beft  watch  1  fhall  die  pofTefTed  of,  to  put  htm  in  mind  of  my  conftant  kindnefs- 
and  affection,  which  I  endeavoured  to  exprefs  by  my  voluntary  yearly  expence  in. 
keeping  up  the  manor  houfc  of  StaJoridge,  without  intending  to.  Eve  in  it,  for  his. 
fake. 

Item,  I  give  and  devife  unto  my  worthy  friend  Richard  Newman,,  of  Wtftminjltr* 
in  the  county  of  Middleftx,  Efq;  a  piece  of  plate  of  the  value  of  10/.  ftcrling,  as  m 
teftimony  of  my  remembrance  of  his  kindnefs,  which  I  defire  him  co-continue  by  af- 
fording his  affiitancc,  if  cherc  be  occafion,  to  my  executors  hereafter  named. 

Item,  I  give  and  bequeath  unto  my  faithful  friend  'John  NicboUt,  Gent,  ftcward  of" 
the  courts  of  my  manor  of  Stalbridge,  a  piece  of  plate  of  the  value  of  to£  fterling> 

to 
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to  be  within  the  fpace  of  one  year  next  after  my  deccafc  delivered  unto  him  by  my 
executors,  as  a  teftimony  of  my  remembrance  and  aflcclion  •,  hereby  making  him  the 
fame  earnell  requcft,  that  I  have  hereby  made  to  Mr.  Ricbcrd  Newnuin. 

Item,  I  give  and  devife  unto  the  right  reverend  father  in  God  Gilbert,  lord  bifhop 
of  Salijbury,  my  great  Hebrew  bible  with  filver  clafps,  as  a  fmall  token  of  my  great 
refpect  for  him,  and  fenfe  of  his  favours  to  mc. 

Item,  I  give  and  devife  untoTbomas Smith,  now  my  fervant,  thirty  pounds,  in  cafe 
he  be  with  me,  or  in  my  iervice,  at  the  time  of  my  death  •,  but  in  cafe  of  his  de- 
parture or  removal  from  me,  before  that  time,  then  my  will  is,  that  he  mail  have  20 1. 
and  no  more. 

Item,  whereas  my  fervant  John  IVarr  the  younger  is  indebted  unto  me  in  the  fum 
of  50  /.  by  bond  or  bill  obligatory,  my  will  is,  that  his  faid  debt  be  remitted  and 
difcharged. 

Item,  whereas  I  had  let  apart,  among  other  dungs,  the  fum  of  4,00/.  for  certain 
rious  ufes ;  and  whereas  his  late  Majefty  King  Charles  the  fecond  having,  by  his 
fpecial  grace  and  favour,  without  my  feeking,  or  knowledge,  been  pleafed  to  confti- 
tutc  me  governor  of  the  corporation  for  propagating  of  the  Gofpcl  amongft  the  heathen 
natives  of  New-England  and  odier  parts  of  America,  hath  thereby  given  me  oppor- 
tunity to  difcern  that  work  to  be  unqueftionably  pious  and  charitable  j  and  whereas  I 
have  given  and  paid  the  fum  of  three  hundred  pounds  towards  that  piety  ;  I  do  hereby 
give  and  devife  the  fum  of  one  hundred  pounds  more  to  the  faid  corporation  (though 
by  reafon  of  ficknefs  and  infirmity  I  have  refigned  the  office  of  governor)  to  be  let 
afideand  employed  as  a  (lock  for  the  relief  of  poor  Indian  converts,  which  I  hope 
will  prove  of  good  effect  for  the  advancement  of  the  pious  work,  for  which  they 
are  conftituted,  and  in  which  I  heartily  pray  him,  whofc  glory  the  work  itfelf  tends 
unto  (and  I  hope  the  perfons  intruded  with  it  aim  at)  to  give  them  a  profperous 
fuccefs. 

It£M,  to  the  Royal  and  learned  Society  for  the  advancement  of  experimental 
knowledge,  wont  to  meet  at  Grejbam  college,  I  give  and  bequeath  all  my  raw  and 
unprepared  minerals,  as  ores,  marchafites,  earths,  ftones  (excepting  jewels)  fcfr.  to 
be  kept  amongft  their  collections  of  the  like  kind,  as  a  teftimony  of  my  great  refpeifc 
for  the  illuftrious  Society  and  defign,  wifhing  them  alto  a  mod  happy  fuccefs  in  their 
laudable  attempts  to  difcover  the  true  nature  of  the  works  of  God,  and  praying, 
that  they  and  all  other  fearchcrs  into  phyfical  truths  may  cordially  refer  their  attain- 
ments to  the  glory  of  the  Author  of  Nature,  and  the  benefit  of  mankind. 

Item,  to  my  worthy  friend  and  phyfician,  Sir  Edmund  King,  Km.  I  give  and  be- 
queath a  Giver  ftandilh  of  the  value  of  30  /.  fterl.  as  an  unfeigned,  though  flight 
teftimony  of  the juft  cftccm  1  have  of  his  worth  and  fkill,  and  the  fenfe  I  have  of  his 
particular  care  of  me  and  kindnefs  for  me. 

Ithm,  I  give  to  Mr.  Robert  Hooke,  now  profeflbr  of  mathematics  in  Crejham  col- 
lege, my  belt  microfcope  and  my  beft  loadftone,  which  I  fliall  have  at  the  time  of  my 
death. 

Item,  I  give  and  bequeath  unto  Mr.  John  Dwigbt  and  Mr.  JobnJVbitlane,  once 
my  ftrvants,  each  of  them  a  ring  of  5  /.  price. 

Item,  I  give  and  bequeath  unto  Mr.  Cbrijlopber  Wbitey  once  my  fervant,  5/. 
Iterling. 

Item,  I  give  and  bequeath  unto  Mr.  John  Milne  and  Mr.  Hugh  Gregg,  once  my 
fcrvants,  each  of  them  a  ring  of  6  L  price. 

Item, 
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Item,  I  give  unto  Nicholas  Watts,  my  bailiff  of  the  manor  of  Stalbridge,  a  piece 
of  plate  of  the  value  of  10I.  or  10/.  Itcrl.  in  money,  in  lieu  thereof,  to  be  at  his 
own  choice. 

Item,  I  give  unto  my  aforcfaid  fervant  Jcbn  Warr,  40/.  and  the  one  half  of  my 
wearing  apparel  and  linen,  in  cafe  lie  be  with  me  at  die  time  of  my  death  ;  but  other- 
wife  to  have  no  (hare  of  my  apparel  or  linen. 

And  I  give  to  Robert  St.  Claier,  my  fervant,  the  fum  of  1  and  the  other  half  of 
my  apparel  and  linen,  in  cafe  he  continues  to  be  my  fervant  at  the  time  of  my  death  : 
if  he  doth  not,  then  I  give  to  him  a  ring  of  01.  price  only.  And  to  Dr.  Frederick 
Sicre,  late  my  fervant,  a  ring  of  8  /. 

And  I  make  and  ordain  my  faid  dear  brother,  Richard  earl  of  Burlington  and  Corke, 
and  my  faid  dear  filler,  the  lady  Ranelagb,  and  John  Warr  the  younger,  gent,  my  pre- 
lent  fervant,  fole  executors  of  this  my  Lit  will  and  tcttamcnt. 

Item,  I  give  arid  devife  to  my  faid  executors  all  my  cftate,  right,  title  and  intcrcft 
of,  in,  and  to  a  certain  leafe,  bearing  date  in  or  about  the  month  of  made  by 

the  corporation  of  mines  royal,  or  their  authority,  unto  William  lord  vifcount  Brcunker, 
Sir  Robert  Merry,  Knt.  late  lord  Brereton,  and  mylelf,  of  a  mine  or  mines  in  or  near 
the  parifh  of  AJbbury  in  Chtjbre,  for  41  years,  or  thereabouts. 

Item,  Whereas  the  executors  of  Janes  Watfott,\\i*  alderman  of  the  city  of  Dublin, 
and  Abraham  Ricbcns,  late  of  the  fame  city,  merchant,  or  fomc  one  of  them,  ftand 
indebted  to  me  in  nine  hundred  and  fixty  pounds,  or  t hereabout,  towards  fatisfacuon 
whereof  I  have  received  the  fum  of  fourlcore  pounds,  or  fomcv.hat  more,  for  a  houle 
in  Dame  jlreet,  Dublin,  fold  by  mc  to  my  once  worthy  frier  d,  Sir  Jcbn  Temple,  Knt. 
deceafed,  formerly  matter  of  the  rolls ;  which  houle  was  made  over  unto  me,  amongft 
other  things,  towards  fatisfaction  of  the  laid  debt,  upon  a  decree  which  I  obtained  m 
the  then  called  the  court  for  the  adminittration  of  jufticc  fitting  at  Dublin  aforcfaid. 
And  whereas  the  laid  debt  of  960/.  or  thereabouts,  laving  and  except  the  80/.  or 
fomewhat  more,  fo  as  aforcfaid  beforcmcntioncd  to  be  received,  is  ftill  due  and  owing  j 
I  give  and  devife  the  fame,  with  all  writings  of  what  kind  foevcr  thereunto  belong- 
ing, and  the  proceed  of  compofition  for  the  laid  debt,  whensoever  it  fliall  happen,  to 
be  made  unto  my  executors  •,  and  I  do  hereby  will  and  declare,  that  all  and  every 
of  my  bequcfts  aforcfaid  unto  the  laid  Richard  carl  of  Burlington,  the  lady  Ranelcgby 
and  Jcbn  Warr,  my  fervant,  jointly,  as  executors,  and  in  that  capac  ity,  fliall  not  be 
for  their  own  private  ufe,  but  only  in  trult  tor  and  towards  the  payment  of  my  debts 
and  legacies  hereby  devifed,  and  towards  ;.nd  for  performance  of  this  my  tall  will  and 
tcftament,  and  to  and  for  no  other  ufe  or  ufcj  whatl'cx-vcr. 

And  as  touching  the  difpofition  of  all  and  fingular  my  catties,  m.mcr,  lordfhips, 
mcfluages,  lands,  tenements,  and  hercd  taments  in  the  kingdom  of  Ireland,  which  I 
have  power  to  difpofe  of,  this  is  the  laft  will  and  tcttamcnt  of  me  the  laid  Robert  Beyle 
made  and  declared  the  day  and  year  firlr.  shove  written,  viz. 

I  cive  and  devife  unto  the  right  honourable  khbcrdczt\  of  Bmlitigton  and  Corke, 
my  dear  nephew  the  honourable  Unity  B'yl'\  E%  of  Ccjtie- Martyr  in  the  county  of 
Corke*  and  Sir  Robert  SculbzieH  of  Khtg/ale  in  the  kingdom  of  Ireland  all  my  ell  ate, 
right,  title,  intcrcft,  ami  demand  whatloever  of,  in,  and  Unto  the  cuttle,  town,  manor, 
and  lands,  being  nine  plow-lands  and  half,  or  thereabouts,  of  /•  ;.'.'/«■;■«.'.• .',  and  the. 
mok'ty  of  the  lands  called  Rut!c~;avl  and  Rices  1,-n  l.  in  (he  coimty  of  Ccrkr,  fevefa] 
years  fince  mortgaged  to  my  father  and  unto  mc  for  the  fum  of  2000.'.  ttciling,  or 
thereabouts,  and  alter  my  father's  deceafe  leafed  by  me  under  certain  covenants  and 
conditions  for  thirty-one  years  unto  lieutenant  colonel  Agmondejbatn  Mujcbampe3  for. 

Vol.  I.  x  about 
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about  the  fum  of  fix  (core  pounds  ftr  Ann.  and  now  or  lately  in  ieafc  to  Denny  Maf- 
cbanrpe,  Efq;  and  alio  all  my  eftate,  right,  title,  intercft,  claim,  and  demand  whatfoever, 
of,  in,  and  to  all  and  Angular  the  towns,  lands,  tenements,  and  hereditaments  of 
Ratbtnegt,  and  four  pounds  chief  rent  iflliing  out  of  the  lands  of  Turmore  and  Bally- 
tramly  by  the  name  of  Five  Caftles,  all  lying  in  the  aforefaid  county  of  Corbe,  and  all 
my  eftate,  right,  title,  intercft,  and  demand  whatsoever  of,  in,  and  to  the  impropriate  . 
rcclory  of  Adsrt  alias  Atbdare,  in  the  county  of  Limerick  in  Ireland;  and  alio  all  my 
eftate,  right,  title,  intercft,  and  demand  whatfoever  of,  in,  and  to  the  caftles,  towns, 
and  lands,  containing  two  plow-lands  and  half  (be  it  more  or  lets)  of  Baltydangan, 
Killcroyne,  and  Ballybrittas,  heretofore  mortgaged  to  my  faid  father  for  the  fum  of 
iooo/.  or  thereabouts,  to  have  and  to  hold  all  and  lingular  the  faid  caftles,  manors, 
lordfhips,  roelTuages,  lands,  hereditaments,  and  premifes  of  Butttiant,  Rices  lands,. 
Ratbenege,  and  the  4  /.  a  year  chief  rent  of  impropriation  of  Adore,  the  two  plow- 
lands  and  half  of  Ballydangan,  Killcroyne,  and  BaUybrUtas,  and  all  other  the  premifes- 
and  fum  or  fums  of  money  therefore  or  thereout  due  and  payable  unto  me,  with  all 
my  eftate,  right,  title,  intercft,  claim,  and  demand  whatfoever  in  and  to  the  premiles, 
and  every  part,  member,  and  appurtenances  of  them,  every  or  any  of  them  ;  and  alfo 
all  deeds,  evidences,  and  writings  whatfoever  for  or  concerning  the  premifes  or  any 
part  thereof,  to  them  the  faid  Ricbard  earl  of  Burlington,  the  honourable  Henry  Boyley 
Efqi  and  Sir  Robert  Southwell,  and  their  heirs  and  afligns  for  ever,  as  fully  and  in 
as  large  and  ample  a  manner,  as  the  premifes  or  any  part  thereof  are  or  inverted  in, 
defcended,  come,  given,  devifed  or  bequeathed  unto  me  the  faid  Robert  Boyle,  upon 
fpecial  trull  and  confidence  notwithitanding,  and  to  and  for  the  only  ufes,  intents, 
and  purpofes  in  and  by  this  will  and  tcftamcnt  limited  and  declared,  and  to  and  for 
no  other  ufe,  intent  or  purpofe  whatfoever :  that  is  to  fay,  that  they  the  faid  Richard 
earl  of  Burlington,  the  honourable  Henry  Boyle,  Efq-,  and  Sir  Robert  Southwell  and  their 
heirs,  (hall,  alter  my  death,  by  and  with  the  advice  of  my  executors,  fell  the  faid  re- 
fpcttive  premifes,  and  pay  die  money  thereby  raifed,  as  alio  the  profits  until  fale,  unto 
my  faid  executors,  to  and  for  the  ufes  herein  expreffed. 

Item,  I  give  unto  my  faid  executors  all  and  every  fuch  fum  and  fums  of  money, 
as  (hall  be  raifed  out  of  or  by  fale  of  my  faid  lands  ,  and  alfo  all  my  printed  books, 
goods,  chattels,  plate,  monies,  jewels,  and  credits  whatfoever,  and  herein  before  be- 
queathed, limited,  or  appointed  unto  them,  to  and  for  the  only  ufes,  intents,  and 
purpofes  hereafter  alio  in  and  by  thefc  prcfents  limited,  expreffed,  and  declared,  and 
to  and  for  no  other  ufe,  intent,  or  purpofe,  whatfoever :  that  is  to  fay,  to  the  intent 
and  purpofe,  that  the  faid  Richard  earl  of  Burlington,  lady  Ranelagb,  and  John  Warry 
their  heirs,  executors,  adminiftrators,  cr  afligns,  lhall  with  what  convenient  fpeed 
they  can,  after  my  deceafe,  by  fale  or  compofition,  (though  upon  terms  advantageous 
to  the  buyers)  fell  and  make  money  of  all  the  faid  caftles,  lands,  mortgages,  goods, 
and  chattels,  cattle,  plate,  jewels,  and  credits  by  this  my  laft  will  and  teltament'be- 
queathed  unto  them,  or  to  my  faid  truftces,  Richard  carl  of  Burlington,  the  honourable 
Hinry  Boyle,  Efq-,  and  Sir  Robert  Southwell;  and  fhall,  in  fbme  convenient  time  after 
my  deceafe,  out  of  the  proceed  of  the  faid  fale  or  compofitions  duly  and  fully  fatisfy, 
pay,  and  difcharge  as  well  all  the  feveral  debts  and  fums  of  money  (at  prefent  not 
amounting  to  much)  which  I  now  do,  or  at  the  time  of  my  deceafe  lhall  owe  to  any 
pcrfon  or  perfons  whatfoever,  and  the  charges  of  the  funeral  of  my  body  ;  and  alio 
all  fuch  legal  engagements,  as  1  have  undertaken  to  perform  to  any  pcrfon  or  perfons 
whatfoever  •,  efneciaJly  to  my  tenants  of  my  manor  of  Stalbridge :  and  from  and  im- 
mediately after  my  debts  a  id  funeral  charges,  and  all  fuch  kgacics,  as  I  have  above  by- 
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this  my  will  given  and  bequeathed,  /hall  be  difcharged  and  paid,  and  my  aforefaid 
engagements  made  good ;  then  my  will  is,  that  the  reft,  refidue,  and  remainder  of 
the  proceed  of  the  fale  of,  or  compofition  for  all  the  faid  lands,  mortgages,  and  chat- 
tels hereby  deviled  and  bequeathed  unto  the  faid  Richard  earl  of  Burlington,  lady 
Ranelagh,  and  John  IVarr,  my  faid  executors,  fhall  be  by  them  fummed  up :  and 
that  in  the  firft  place  they  do  diftribute  among  the  poor  (having  therein  a  fpecial  re- 
gard unto  the  poor  of  the  parilh  of  Stalbridge,  and  of  the  parilh  of  Fermoy,  in  the 
county  of  Corke,  in  the  kingdom  of  Ireland,  and  Other  parifhes  in  that  kingdom, 
where  any  of  my  lands  do  lie)  the  fum  of  300/.  fterl.  and  next  after  the  diftribution 
thereof  the  fum  of  200/.  fterl.  more  amongft  the  much  diftrefied  perfons  of  all  qua- 
lities that  have  been  forced  or  frighted  out  of  Ireland,  and  that  lhall  happen  to  be 
in  or  near  London,  Brifiol,  Cbefter,  or  Liverpool  at  the  time  of  my  deceafc;  which 
fums  with  refpect  chiefly  to  fome  things  that  occurred  in  a  gracious  deliverance,  that 
was  vouchfafed  me  in  great  diftrefs,  I  think  fit  to  charge  my  executors  with  the  pay- 
ment of  after  my  dec  cafe.  And  alfo,  in  the  next  place,  that  after  the  diftribution  of 
the  fums  of  300/.  and  300/.  as  aforefaid,  and  alfo  after  the  payment  of  the  fum 
of  661.  4*.  to  the  abovementioned  Sir  Robert  Southwell,  to  be  diftributed  by  him 
amongft  the  incumbents,  refidents,  and  widows  and  children  of  fuch  as  have  been 
incumbents  and  refidents  in  the  feveral  parifhes  of  which  I  have  the  impropriations 
in  the  kingdom  of  Ireland,  and  to  fuch  of  them,  and  in  fuch  proportion,  as  the  faid 
Sir  Robert  Southwell  fhall  think  moft  needing  and  deferving  of  the  fame ;  that  then 
they  pay  to  my  friends  and  kindred,  named  in  the  fchedule  to  this  my  will  annexed, 
the  refpective  fums  therein  exprefied,  in  the  whole  amounting  to  the  fum  of  four 
hundred  pounds  and  after  payment  thereof  I  will  and  devife  all  the  refidue  and  re- 
mainder of  my  goods  and  chattels,  real  and  perfonal,  and  of  the  money  to  be  railed 
by  the  falcs  aforefaid  by  this  my  laft  will  above  directed  to  my  faid  dear  filter,  the 
lady  Ranelagh,  with  this  defire  neverthelefs,  and  my  will  is,  that  in  cafe  the  faid 
refiduary  part  of  my  faid  eftate  ftiall  amount  (as  I  verily  believe  it  will  by  far)  to  more 
than  800/.  fterl.  over  and  above  the  legacies  and  bequefts  above  devifed  and  difpofed 
of,  that  then  my  faid  dear  filler  do  retain  and  enjoy,  for  her  own  ufe,  the  fum  of 
200/.  fterl.  over  and  above  the  300/.  debt  above  remitted  to  her  (my  intention  be- 
ing, that  Ihe  fhall  be  benefited  in  the  total  to  the  value  of  500/.  fterl.  by  this  my 
laft  will  and  teftament)  and  this  legacy  being  from  the  beforementioned  refiduary  part 
of  my  eftate,  then  my  will  is,  that  the  overplus  be  laid  out  by  my  faid  dear  filter, 
in  cafe  ftie  furvive  me,  and  in  cafe  of  her  death,  by  my  executors,  in  fuch  manner,  as 
by  my  codicil  or  other  writing  under  my  hand  I  fhall  hereafter  direct;  and  for  want 
■of  fuch  direction,  for  charitable  and  other  pious  and  good  ufcs  at  her  or  their  di- 
rection. But  I  do  chiefly  recommend  unto  her  and  them  the  laying  of  the  greateft 
part  of  the  fame  for  the  advance  or  propagation  of  the  Chriftian  religion  amongft 
.infidels  ;  and  1  hope  my  relations  and  friends  will  believe  my  intentions  to  be  as  good 
towards  them  now,  as  when  I  thought  I  had  eftate  more  confidcrable  to  difpofe  of 
than  now  I  have  (efpecially  having  of  late  years  loft,  by  the  breaking  of  goldfmiths 
and  others,  above  1500/.  and  fince  that,  by  the  unfaithfulnefs  of  my  receiver  in 
Ireland,  above  900/.  and  fince  that  alfo  by  the  deftructive  infurrections  and  war  that 
hath  happened  in  Ireland,  the  whole  income  for  above  two  years  laft  paft  of  my  eftate 
there)  and  will  therefore  accept  in  good  part  of  what  legacies  lhall  be  prefented  unto 
them  by  my  executors,  confidering  that  it  is  the  duty  of  every  honeft  man  to  pre- 
fer doing  acts  of  juftice  before  thofc  of  kindnefs,  when  he  is  not  fure  he  is  able  to  do 
both  at  once. 

x  x  And 
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And  whereas  divers  lands  and  tenements,  by  this  my  will  above  directed  to  On 
fold,  were  originally  mortgaged  iftates,  to  the  end  therefore  that  the  heirs  of  the 
mortgagers  may  have  no  juit  caule  to  complain,  nor  the  buyers  be  mi  (taken  in  their 
purchafes,  I  do  hereby  declare,  direct,  and  appoint,  that  in  cafe  my  coufin  , 
the  heir  of  Sir  Piercy  Smith,  long  fincc  deccafed,  fliall  defire,  within  the  fpace  of 
one  year  after  notice  given  him  by  my  executors,  to  redeem  the  impropriate  rectory 
of  /Mart,  which  was  mortgaged  by  the  laid  Sir  Piercy  Smith  for  1000/.  and  lhall 
not  do  the  fame,  that  then,  upon  his  releafing  of  all  his  right  and  cquicy  of  redemp- 
tion, the  fum  of  66/.  lhall  be  paid  to  him  out  of  the  proceed  and  falc  of  the  laid 
rectory,  as  a  gift  or  legacy  from  mc  to  him.  But  my  will  is,  that  the  laid  fum  of 
66/.  lhall  not  be  paid  unto  him,  unlcfs  he  releafe  as  aforefaid  within  one  year  after 
the  notice  aforefaid.  And  whereas  the  cartle,  town,  and  lands  of  Ballydangan,  Kill- 
croyne,  and  Ballylrittas  aforementioned  were  heretofore  transferred  by  me  to  my  ho- 
noured coufin  Michael,  archbilhop  of  Armagh,  and  primate  of  all  Ireland,  to  have  and 
to  hold  to  the  laid  archbilhop  and  his  heirs,  from  and  after  the  determination  of 
divers  years  yet  to  come  and  expire  :  and  whereas  fome  years  fince,  when  the  faid 
lands  were  ready  to  come  into  my  hands,  I  made  a  promifc  to  leafe  the  faid  premifes. 
to  my  abovenamed  dear  brother  the  earl  of  Burlington,  for  all  my  term  and  intereft 
therein  under  the  rent  of  60  /.  per  Ann.  or  thereabouts  de  claro,  I  do  hereby  ratify  and 
confirm  my  faid  promiie,  and  do  will  and  appoint,  that  he  lhall  hold  and  enjoy  the  fame 
under  the  rent  of  60/.  per  Am.  during  all  the  refidue  of  my  faid  term  and  intcreftT 
which  fliall  be  to  expire  at  the  time  of  my  death. 

Lastly,  I  do  hereby  earneltly  dclire  my  faid  executors  to  fee  this  my  will,  and 
my  trufts  in  them  repoled,  faithfully  performed,  as  they  hope  or  defire  to'  have  their 
own  wills  faithfully  performed.  But  for  as  much  as  by  reafon  of  the  uncertainties, 
of  the  tunes  it  may  happen  (which  God  forbid)  diat  my  eftate  may  meet  with  lbrr.e 
further  misfortunes,  whereby  it  lhall  be  fo  weakened  as  not  to  be  fufficicnt  to  dis- 
charge all  the  legacies  by  this  my  will  bequeathed  •,  then  my  will  is,  that  after  the 
payment  of  300/.  by  me  deviled  to  the  poor,  and  the  fum  of  200/.  by  me  devijed 
to  the  much  diftrehed  perfons  of  all  qualities,  fcfr.  as  aforefaid,  mentioned  to  be  in 
refpect  of  a  deliverance  from  a  diftrefs  (which  I  hereby  will  fliall  be  obferved)  that 
then  my  other  legatees  fliall  each  of  them  be  refpedively  abated  their  legacies,  in 
proportion  to  what  my  fajd  cllate  fliall  fall  fliort  of  my  faid  oilier  legacies,  above  by 
mc  deviled. 

Is  witnefs  whereof,  I  the  laid  Robert  Beyle,  revoking  and  difannulling  all  other 
and  former  wills,  tcftaments,  and  bequefts,  have  to  every  flieet  of  this  my  laft  will 
and  tcltamcnt,  contained  in  (even  fhects  of  paper,  fet  my  hand,  and  to  the  lafl  of  them 
my  leal,  the  day  and  year  firft  above  written. 

Robert  Beyle. 

Sioned,  fcaled,  publiflied,  and  declared  by  the  abovemcntioned  Robert  Boyle,  as  his 
la.l  will  and  tcilurncnt,  the  day  and  year  firft  abovewritten  in  the  prefence  of  us, 

Ifaae  Gartiirr, 
John  Cadditk, 
J*mu  Or/fkjt 
William  JcbufoH. 

A  fchedulc 
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A  fchedule  in  my  will  referred  unto,  for  the  difpofition  of  400/.  which  I 
will  fhall  be  paid  to  the  perfons  herein  after  fet  down,  in  fuch  proportion, 
to  each  pcrfon,  as  is  herein  exprefled  :  viz. 

Imprimis,  to  my  honoured  and  dear  nephews,  the  earl  of  Barrimore,  30/.  the 
earl  of  Ranelagb,  30/.  Charles  lord  Clifford,  30/.  Capt.  Robert  Fitz-gerald,  30/.  Cape. 
Henry  Boyle,  30/. 

Item,  to  my  honoured  and  dear  nieces,  the  countefs  dowager  of  Ttanet,  30/.  the 
countefs  dowager  of  Clancarty,  30/.  the  lady  vifcountefs  of  Peters-Court,  30/.  the 
lady  Frances  Sbaen,  30/.  the  lady  Catherine  Fitz-gerald,  30/.  and  to  Mrs.  Elizabeth 
Melfter,  not  to  make  a  difference  between  her  and  my  other  nieces  in  my  affection, 
no  more  than  there  is  in  their  relation  to  me,  but  becaull*  of  her  peculiar  circum- 
ftanccs,  I  give  100/. 

Robert  Boyle. 

This  is  the  fchedule  referred  to  and  mentioned  in  tha  fifth  fheet  of  this  the  laft 
will  and  tcftament  of  the  honourable  Mr.  Robert  Boyle,  as  a  part  thereof,  and  was  by 
his  appointment  annexed  hereunto,  and,  at  and  before  the  cnfealing  and  publifhing, 
this  his  will,  figned  by  him  in  the  pretence  of  us, 

James  Gamier, 
John  Caddick, 
James  Oglebey, 
miliam  John/on. 

Whereas  an  act  of  parliament  in  Ireland,  intitled,  An  Atl  for  the  better  Execution 
if  his  Majefly  King  Charles  the  Second's  gracious  Declaration  of  the  Settlement  of  bis 
Kingdom  of  Ireland,  and  Satisfailicn  of  the  fevcral  Interefls  of  Adventurers  and  Soldiers 
and  others  the  Subjeffs  there,  it  was  enacted  (amongft  other  things)  that  I  Rcbat 
Boyle,  my  executors,  administrators,  and  affigns,  mould  and  mighr,  for  and  during 
the  term  of  thirty-one  years,  have,  hold,  and  enjoy  all  r.nd  fingular  the  impropria- 
tions of  or  belonging  to  the  rei'peiftive  abbies  late  diflblved,  monaderies,  religious 
houfes,  priories  or  parilhcs  of  Bcliy'.ubber,  in  the  counry  of  Mayo,  Knockmcy-Kinladta 
Iran,  alias  St.  Mary's  Athenree,  and  Dinnzcre  in  the  county  of  Gakcay,  and  Tybone  in" 
the  county  of  y'ippirary,  or  any  of  them,  together  with  all  the  impropriate  tythes  . 
and  rectories  and  appuiunances  of  the  laid  impropriations,  ty  thes,  and  rectories,  or 
bdon^ing  thereunto,  which  belong  unto,  or  by  that  act  were  vcfted  in  his  late  Majrfty 
to  any  ot  the  utes  therein  before  mentioned,  according  to  the  tenor  and  effect  of  fuch.' 
grant  or  grants  as  had,  or  then  were,  or  then  after  fliov  ld  be  palTed  unto  inc  thereof 
by  his  late  M.>. jetty's  letters  patent-;  in  that  behalf,  1  or  they  paying  yearly  for  the 
lame  double  the  exchequer  or  crown  rent  rclcrvcd  thereupon  in  the  year  1641  :  now 
I  the  bid  Rcbcrt  Beyle  do  hereby  give  and  devile  to  my  dear  brother  Richard  earl 
of  Burlington  and  Corke  in  Inland,  tne  right  honourable  Join  lord  vifcount  Majfcrine, 
Chtivorlly  Shfir.gicn,  Efq*.  in  the  county  of  Antrim  fn  Ireland,  and  Sir  Peter  Pett,  Knr. 
their  executors,  adminiftrators,  and  affigns,  the  fourth  part  (the  whole  in  four  parts 
to  be  divided)  of  the  faid  impropriations  and  premifes  in  and  by  the  laid  ac>  granted, 
limited,  or  appointed  by  me  to  be  held  and  enjoyed  during  the  laid  term  of  one  and" 
thirty  years  upon  trufr,  to  be  by  them  employed  and  difpofed  for  fuch  good  and 
pious  uJcs,  as  1  (hall  from  time  to  time  declare  or  appoint  it,  or  in  default  of  fuch' 

appointment. 
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tions.  And  I  do  hereby  will  and  ordain  this  my  codicil  to  be  a  part  of  my  lall  will 
and  tcftament.  Witncfs  my  hand  and  leal,  this  2bth  day  of  July  in  the  year  of  our 
Lord  169 1. 

Robert  Boyle. 

Signed,  fealed,  publilhed,  and  declared  by  the  honourable  Robert  Boyle.,  to  be  a 
codicil  to  and  part  of  his  laft  will  and  tcftament,  in  prefence  of  us, 

* 

Ifaac  Carnier,  . 
Rolert  St.  Claire* 
James  Oglcbey* 
William  'John/on. 

Whereas  fince  the  making  and  executing  of  my  laft  will  and  tcftament,  fcveral 
perlbns'  are  brought  to  my  remembrance,  whom  I  ihould  have  made  legatees  in  my 
laid  will,  had  I  thought  upon  them  before  my  finiftiing  thereof;  and  being  unwilling, 
that  they  fhould  be  wholly  deprived  of  my  intended  kindnefs  to  them  ;  wherefore  I 
have  thought  fit  to  inlert  their  fcveral  names  and  legacies  in  this  my  codicil,  which  I 
hereby  declare  to  be  a  part  of  my  laid  will. 

Imprimis,  I  give  and  bequeath  unto  my  coufin  Mrs.  Catharine  Molfier,  daughter  of 
my  niece  Mrs.  Elizabeth  Mdjler,  the  fum  of  100/.  to  be  paid  unto  her,  when  ftic 
(hall  have  attained  to  her  age  of  2 1  years,  or  upon  the  day  of  her  marriage,  which 
lhall  firft  happen. 

Item,  I  give  and  bequeath  unto  Sir  Robert  Southwell  the  fum  of  twenty  pounds. 
Item,  I  give  and  bequeath  unto  Sir  Henry  AJburft,  Knt.  and  Bart,  the  fum  of 
twenty  pounds. 

Item,  I  give  and  bequeath  unto  Sir  William  Ajhurft,  Knt.  and  alderman  of  the 
city  of  London,  the  fum  of  twenty  pounds. 

Item,  I  give  and  bequeath  unto  Sir  John  Rolhaam,  ferjeant  at  law,  the  fum  of 
twenty  pounds. 

Item,  I  give  and  bequeath  unto  my  fervant  William  John/on,  the  fum  of  fifteen 
pounds. 

Item,  I  give  and  bequeath  unto  fuch  a  number  of  the  French  proteftant  refugees 
inhabiting  in  and  about  the  cities  of  London  and  Wejlminfier,  as  my  executors  lhall 
think  fit  to  pitch  upon,  and  lhall  judge  to  be  mod  neceffitous,  the  fum  of  100/.  to 
be  divided  amongft  them,  according  to  the  difcrction  of  my  faid  executors. 

And  whereas  Nichcbs  Courtney,  in  the  Inner-Temple,  Efq;  is  and  hath  been  for 
fcveral  years  indebted  unco  me  in  the  fum  of  150/.  principal  money,  befides  intercft 
for  the  lame  during  the  time  he  hath  had  the  faid  money ;  now  in  confidcration,  that 
the  faid  NithoLis  Courtney  hath  done  fo;ne  bufinefs  for  me  in  my  life-time,  1  do  hereby 
remit  and  fully  difcharge  him,  his  executors,  and  adminitlrators  of  and  from  all  the 
'interefl  money,  which  now  is  or  lhall  be  due  unto  me  from  him  or  them  at  the  time 
of  my  deceafe.  And  I  do  hereby  declare,  that  this  codicil  lhall  be  added  to  my  laft 
will  and  teltament,  and  be  a  part  thereof.  In  witncfs  whereof  I  have  hereunto  let  my 
hand  and  feal,  the  30th  day  of  July,  in  the  third  year  of  the  reign  of  our  fovereign 
lord  and  lady,  King  William  and  Queen  Mary,  over  England,  fcrV.  Annoque  Domini 
1691. 

Robert  Boyle. 
Signed, 
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Signed,  fealed,  publiihed,  and  declared  by  the  honourable  Robert  Boyle,  Efq;  as 
a  codicil  to  be  added  to  his  kit  will  and  teitament,  and  to  be  a  part  thereof,  in  the 
prefencc  of  us, 

Ifaac  Gamier, 
Robert  St.  Claire, 
'Jo.  Cadd'nk. 

WHEREAS  I  have  in  and  by  my  Lift  will  and  teitament  impowered  my  moft  honour- 
ed and  dearelt  brother  the  right  honourable  Richard  earl  of  Burlington  and  Corke,  the 
honourable  Henry  Boyle,  Efq-,  and  Sir  Robert  Southwell,  my  truftees,  to  gram,  Uirgain, 
fell  and  dilpoie  of  to  the  belt  advantage,  immediately  after  my  deceate,  all  that  the  « 
manor  and  lands  of  Buttnant  and  Rices  lands  in  the  county  of  Corke  within  the  king- 
dom of  Ireland,  with  all  and  fingular  their  rights,  members,  and  appurtenances  for 
and  during  fo  long  time  and  term,  as  there  mould  be  then  to  come  and  unexpired  in 
the  faid  premifes,  in  cafe  the  fame  lhould  not  be  redeemed  •,  and  have  therein  de- 
clared, that  the  money  to  be  raifed  by  the  fale  or  redemption  thereof  ihould  be  by  my 
laid  Truftees  paid  unto  my  executors  :  and  having  for  a  long  time  determined  to  make 
fomc  real  expreffions  of  the  great  refpecls  and  kindnefs,  which  I  have  for  and  bear 
to  my  abovefaid  brother,  and  to  the  right  honourable  Charles  lord  Clifford  (fon  and 
heir  apparent  of  my  faid  brother)  my  honourable  nephew,  by  making  fome  gift  or 
preient  to  the  off-fpring  of  my  faid  brother:  now  in  profecution  of  my  faid  deter- 
mination, I  do  hereby  publiih  and  declare,  that  my  "executors  fhall  make  an  even  and 
equal  dividend  of  the  laid  purchafc  or  redemption  money,  when  paid  to  them  by  my 
laid  truftees  as  aforefaid,  and  one  moiety  or  half  part  thereof,  my  will  is,  that  my 
executors  ihall  pay  back  unto  my  faid  brother  the  earl  of  Burlington  and  Corke,  upon 
fpecial  truit  and  confidence,  neverthclefs,  and  to  the  ufc,  intent,  and  purpofe  herein 
alter  mentioned  and  declared  •,  that  is  to  fay,  that  he  the  laid  carl  ihall  apply,  lny  out, 
pay,  and  employ  the  fame  moiety  or  half  part  of  the  faid  money  within  three  months 
sttcr  his  receipt  thereof  for  the  ufc  and  belt  advantage  of  fuch  one  or  more  of  the 
younger  children  now  unmarried  of  the  faid  lord  Clifford,  and  in  fuch  proportion,  if 
to  more  than  one,  as  to  him  the  faid  earl,  his  executors,  adminiftrators,  or  affigns, 
fnall  teem  fit ;  and  under  this  further  truit,  that  in  cafe  he  the  faid  earl,  his  executors, 
adminiftrators,  or  affigns,  ihall  fail  to  fettle  and  difpofe  of  the  fame,  according  to  the 
faid  truft,  within  three  months  after  the  fame  is  paid  to  him  by  my  executors  as  afore- 
faid, that  then  he  the  faid  earl,  his  executors,  adminiftrators,  and  affigns,  fhall  ilur.d 
pofieffed  of  the  faid  moiety  or  half  part  of  the  purchafc  or  redemption  money,  fo 
paid  to  him  as  aforefaid,  in  truft  for  all  the  younger  children  now  unmarried  as  afore- 
faid, of  him  the  laid  lord  Clifford,  ihare  and  iharc  alike.    And  as  for  the  other  moiety 
or  half  part  of  the  faid  purchafe  or  redemption  money,  which  will  remain  in  the 
hands  or  my  executors,  I  do  hereby  publifh  and  declare  fhall  be  employed  by  them 
to  the  ufc  or  ufes  in  my  faid  lift  will  declared  and  appointed.    And  this  codicil  I  do 
hereby  declare  ihall  be  added  to  my  laft  will  and  teftamcne,  and  be  a  part  thereof. 
In  wttnefs  whereof  I  have  hereunto  let  my  hand  and  leal  the  firft  day  of  Auguft  in 
the  third  year  of  the  nign  of  our  fovercign  lord  and  lady  King  William  and  Queen 
Mary  over  England,  tie,  Annoqut  Domini  1691. 

Robert  Bcyk. 


Vol.  I. 


SlCNED, 
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Slows,  fealed,  publiftied  and  declared  by  the  honourable  Robert  Beyle,  Efoj  as 
a  codicil  to  be  added  to,  and  be  a  part  of  his  laft  will  and  tcftament  in  the  pretence 

of  us, 

Ifaac  Gamier, 
Robert  St.  Claire, 
William  Jobnfon, 
James  Oglebey. 

Whereas  I  have  in  and  by  my  laft  will  and  tcftament  fettled  and  appointed  the 
fum  of  200/.  flerling  to  be  paid  and  diftributed  by  my  executors  to  and  amongft 
fuch  dillreffed  Irifti  protcftants  of  all  qualities,  as  have  been  either  forced  or  affrighted 
out  of  the  kingdom  of  Ireland  fince  the  late  calamities  there,  and  that  Ihould  happen 
to  be  in  or  near  London,  Brijlol,  Cbefter,  or  Liverpool,  at  the  time  of  my  deceafc  :  now 
in  regard  of  the  prefent  exigencies  and  prefling  ncceffitics  of  fcvtral  of  thofe  perfons, 
1  have  thought  fit  to  allot  and  give  out  myfelf  as  a  part  of  that  my  intended  the  fum 
of  50  /.  to  be  divided  and  ddtributed  amongft  fuch  of  them,  as  I  do  judge  moft 
neceffitous  for  their  prefent  relief ;  fo  that  now  my  will  is,  that  my  executors  (hall  be 
obliged  to  pay  and  diftribute  to  and  amongft  the  laid  diftrefled  Iriih  proteftants  in  my 
laft  will  mentioned  as  aforefaid,  no  more  than  the  fum  of  150/.  (being  the  rcfidue 
thereof)  for  the  realbn  aforefaid.  And  this  my  codicil  I  do  hereby  fignify  and  declare 
(hall  in  order  thereto  be  added  to  and  be  a  part  of  my  laft  will  and  tcftament.  In 
witnefs  whereof  I  have  hereunto  fet  my  hand  and  feal  this  fifth  day  of  Auguft  in  the 
year  of  our  Lord  God  1691. 

Robert  Boyle. 

Sicned,  fealed,  publiftied,  and  declared  by  the  honourable  Robert  Boyle,  Efq-,  for 
and  as  a  codicil  to  be  added  to  and  be  a  part  of  his  laft  will  and  tcftament,  in  the 
pretence  of  us, 

Robert  St.  Claire, 
Ibomas  Smith, 
William  Jobnfon, 
James  OgUbey. 

Whereas  I  am  juftly  fcnfiblc  of  the  great  trouble,  that  I  ftiall  give  my  dearcft  and 
mod  honoured  brother  and  filter,  the  earl  of  Burlington  and  Corke,  and  the  lady  vif- 
countel's  Ranelagb,  by  my  having  conftitutcd  and  ordained  them  to  be  two  of  the  exe- 
cutors in  truft  of  my  laft  will  and  teftament ;  which,  confidering  their  age  and  quility, 
they  may  be  no  way  fit  to  undergo ;  to  the  intent  therefore,  that  they  may  be  cafed, 
as  much  as  in  me  lies,  from  all  the  avoidable  trouble  of  that  office,  I  do  hereby  de- 
clare, that  I  have  engaged  my  other  executor  in  truft,  Mr.  John  Warr,  jun.  my 
prefent  fervant,  to  take  upon  him  more  immediately  the  troublciome  part  of  the 
execution  of  my  faid  laft  will  and  teftament,  which  he  is  to  profecutc  by  and  accord- 
ing to  the  direction  and  appointment  of  my  other  two  executors,  and  not  abfem  him- 
felf  from  the  fame  during  the  term  or  terms  herein  after  mentioned,  for  which  he 
fliall  happen  to  be  employed  in  the  execution  of  the  faid  truir,  by  travelling  above 
one  vlay's  journey  from  I  mien,  unlcfsit  fhall  be  on  extraordinary  occafion,  and  with 
the  cor.icnt  of  my  oth  r  two  executors.  In confidenuion  whereof  1  do  hereby  giw, 
devife,  bvqueath,  and  fettle  upon  him,  the  laid  John  Warr,  the  yearly  fum  of  40/. 
•  for  his  care  and  pains  in  the  execution  of  the  faid  truft  •,  which,  my  will  is,  fii.ill  be 
continued  to  him  as  a  yearly  (alary  for  the  (pace  of  three  years  from  the  time  of  the 
proving  my  laid  will,  provided  the  diicharge  of  my  faid  truft  require  fo  long  time  •, 
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otherwife  my  will  is,  that  this  falary  fhall  be  continued  but  for  the  fpace  of  one 
year,  or  at  mod  but  in  proportion  for  fuch  further  time,  as  fhall  be  necefTary  for  the 
ilifcharge  of  the  then  remaining  part  of  the  faid  trull.  And  my  further  will  is,  that 
befides  the  falary  abovementioned,  my  faid  executor  John  IVarr  fhall  be  allowed  all 
fuch  necefTary  and  reafonable  charges,  as  he  fhall  from  time  to  time  expend  or  be  pyt 
unto  in  the  performance  and  execution  of  the  faidtrufl.  Laftly,  my  will  is,  that  this 
codicil  fhall  be  added  to  and  be  a  pare  of  my  lalt  will  and  teflament.  In  witnefs 
whereof  T  have  hereunto  ftt  my  hand  and  feal  the  eleventh  of  September  in  the  third 
year  of  the  reign  of  our  fovercign  Lord  and  Lady  William  and  Mary  by  the  grace  of 
God  of  England,  Scotland,  France,  and  Ireland,  King  and  Queen,  defenders  of  the 
faith,  &c.  and  in  the  year  of  our  Lord  God  1091. 


Sealed,  publifhcd,  and  declared  by  the  honourable  Robert  Boyle,  Efq-,  for  and  as 
a  part  of  his  lalt  will  and  teflament,  in  the  prefence  of  us, 


Whereas  in  and  by  my  laft  will  and  teflament  bearing  date  on  or  about  the  18th 
day  of  July  laft  pafl  I  did  conflitute  and  appoint  my  dearell  filler  Ranelagb  one  of 
my  executors  in  trull :  and  whereas  it  hath  plealed  God  fome  few  days  fince  to  take 
unto  himfelf  my  dear  filler;  1  do  therefore  in  her  ftead  and  place  hereby  make,  cwv 
dain,  and  appoint  my  very  loving  friend  Sir  Henry  /fjburji  of  the  parjfh  of  St.  Se- 
pulchre's in  the  county  of  Middle/ex,  Knt.  and  Bart,  to  be  one  of  the  executors  in  trull 
of  my  faid  latl  will  and  teflament.  And  I  do  hereby  defire  and  impower  my  faid 
executor,  together  with  my  other  two  furviving  executors  in  trufl  in  my  faid  lall  will 
named  and  appointed,  to  take  fpecial  care  to  difcharge  the  trulls  by  me  therein  in 
them  repofed,  and  more  efpecially  that  part  of  my  will,  that  I  had  particularly  re- 
commended to  the  care  of  my  dcarcfl  filler  Ranelagb  deccalcd.  And  I  do  hereby  give 
'  and  bequeath  unto  the  faid  Sir  Heitry  A/hurft  the  fum  of  20/.  to  be  laid  out  by  him 
in  a  piece  of  plate.  And  I  do  hereby  confirm  all  the  appointments  of  my  faid  laft 
will  and  teflament,  excepting  only  what  therein  relates  to  my  faid  deceafed  fitter  Ra- 
nelagb, which  1  do  hereby  revoke.  And  I  do  hereby  alio  confirm  all  other  codicil  or 
codicils,  that  have  been  made  by  me  fmcc  the  date  of  my  abovefaid  laft  will  and 
tellament.    In  witnefs  whereof  1  have  hereunto  let  my  hand  and  feal  the  29th  day  of 


Sicned,  fealed,  publilhed,  and  declared  by  the  honourable  Robert  Boyle,  Efijj  as 
2  codicil  to  and  a  part  of  his  lall  will  and  teltament,  in  the  prclence  of  us, 


Robert  Boyle. 


Robert  St.  Claire, 
Thomas  Smith, 
'Jo.  Caddick, 
IVilliam  Joknfon. 


Jfaac  Garnia; 
Robert  St.  Cit'ire, 
Tko.  Smith, 
I'/tUiam  'Jol.  njlit, 
jantts  Oglebry. 


y  * 


N  U  M- 


Digitized  Dy 


clxxii 


APPENDIX  to  the' 


NUMBER  III. 

Letters  relating  to  the  edition  of  the  Irifli  Bible  printed  and  di- 
ftributed  at  the  expence  of  Mr.  Beyle.  See  Lifet  p.  exxxix. 
and  Works,  Vol.  VI.  p.  592  610. 

I. 

Bijbop  of  Mcath  to  Mr.  Boyle. 

Honourable  Sir,  Dublin,  Aug.  4,  1680. 

H  E  inclofcd,  from  my  good  friend  Dr.  Sail,  mould  have  been  (as  you  find) 
\  fooner  with  you,  but  that  I  made  bold  to  relerve  the  pafllng  it  to  you  by  my 
good  lord  the  earl  of  Ranelagb,  as  now ;  defigning  in  both,  to  be  reprefented,  and  fo 
better  known  to  you,  than  by  a  bare  letter  from  a  ftranger,  I  mean  myfelf. 

Bv  Dr.  Sail  I  underftand,  Sir,  your  zeal  for  having  this  poor  ignorant  people,  the 
Jrijb,  informed  in  the  true  knowledge  of  God  in  their  own  language,  by  reprinting 
the  New  Teftament,  and  Common  Prayer  in  Irifli,  thefe  being  now  out  of  prefs,  and 
the  books  of  them  extant  hardly  found. 

In  addition  whereunto  is  herein  offered,  the  publifhing  of  the  Old  Teftament  alfo 
in  Irifli,  together  with  the  Pfalms  in  metre  fitted  to  our  ordinary  church  tunes,  tran- 
flated  by  means  and  procurement  of  that  learned  and  pious  prelate,  Dr.  Bedell,  fome- 
time  bilhop  of  Kilmore  in  Ireland,  and  provoft  of  Trinity  college  in  Dublin ;  whofe 
heart  God  had  ftirred  up  thereunto  zealoufiy.  This  was  by  that  learned  bifhop  him- 
lelf  compared  with  the  original,  and  finiflied  anno  1640.  After  whofe  death  it  came 
into  mine  hand,  where  it  now  continues  in  flieets,  and  MSS.  This  compleating  the 
bible  in  Irifli,  and  added  to  what  is  already  printed,  would  be  a  work  greatly  to 
God's  glory,  in  bringing,  by  his  grace,  many  irorn  darknefs  to  light,  and  or  deferved 
praifc  to  the  happy  undertaker. 

I  had  once  thoughts  of  reprefenting  this  to  our  next  parliament  here,  hoping  for 
public  allowance,  and  fupplies  thereby,  toward  it.  But  in  dilcourfe  with  fomc  con- 
cerning it,  I  found  it  almoft  a  principle  in  their  politics,  to  fupprefs  that  language 
utterly,  rather  than  in  fo  public  a  way  to  countenance  it.  This  occafioncd  what  I 
have  i'ometime  written  of  that,  in  an  epiftle  to  the  earl  of  EJfex,  then  lord  lieutenant 
of  Ireland,  prefixed  to  a  fmall  tract,  which  is  therefore  herewith*]  for  your  perufal ; 
accompanied  with  another  on  another  occalion,  both  under,  Sir,  your  cenfure. 

As  tor  the  Irifli  letters  (lamped  for  the  firft  printing  here  of  the  Common  Prayer, 
and  New  Teftament  •,  they  had  pafled  frum  hand  to  hand  of  many  his  Majefty*s 
printers  in  Dublin  fucccfiivcly,  until  by  covetoufnefs  of  one,  into  whofe  hands  they 
fell  unhappily,  they  were  by  the  Jefuits  gotten  away,  and  are  now  at  Doway,  for 
Irilh  prints ;  fome  of  which  I  have  fecn,  to  my  grief,  lent  hither,  further  corrupting 
the  people.  So  as  there  is  nothing  left  of  what  was  formerly,  towards  the  print- 
ing of  Irifh  here,  if  it  fliould  be  required. 

I  have  dealt  with  our  preicnr  provoft  of  this  college  of  Dublin,  that  he,  according 
to  what  was  fome  times  by  Dr.  Bedell,  his  predeceilbr^  pracYifcd,  would  encourage  the 
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reading  Irilh ;  and  that  Irifh  prayers,  fcfr.  as  others,  might  be  publicly  ufed  in  the 
college,  for  thereby  fitting  out  labourers  for  that  harveft  of  fouls,  which  may,  by- 
God's  bleffing  fuch  endeavours,  be  hopefully  expected.  But  even  for  that,  are  books 
wanting,  or  not  fufficient  to  be  found  for  it.  Therefore  the  reprinting  what  is  now 
out  of  prefs,  "if  there  be  no  more,  will  be  for  that  good  work  neceffary. 

I  refer  all,  Sir,  to  your  confideration,  whole  heart  God  hath,  I  Gnd,  enlarged  in 
this,  as  otherwife  eminently,  to  your  hilling  remembrance,  and  praifc  every  way- 
And  defiring  God's  blefling  you  in  all  your  ways,  I  reft, 

Honourable  Sir, 

Your  moft  humble  fcrvant,. 

Henry  Mdenjis*- 

IL 

Mr.  Boyle  to  the  bificp  of  Mcath. 

My  Lord, 

I HOPE  your  lordfhip  did  long  fince  receive  the  letter  I  had  the  honour  to  write 
to  you,  when  I  fent  you  the  forms  of  fubfeription,  fuccefsfully  employed 
here,  in  carrying  on  the  publication  of  the  Welch  bible.  And  though  I  have  not, 
fince  I  fent  that  packet,  which  was  above  two  months  ago,  received  any  intimation, 
that  it  came  fare  to  your  hands,  yet  1  thought  it  unfit  to  trouble  your  lordfhip  with 
another  letter  fince  that  time,  becaufe  I  could  not  give  you  in  it  any  good  account  of 
the  progrefs  of  our  Irifh  tcftament  •,  the  prel's,  that  was  to  print  it,  having,  as  well  as 
others  here,  been  lb  taken  up  with  pamphlets  of  fcveral  fizes  and  kinds,  that  till  of 
late  our  work  was  almoft  quite  laid  afide  j  but  now,  for  want  of  other  employment, 
I  hope  the  printer  will  relume  it,  and  vtgorpuQy  purine  ir,  partly  becaufe  he  has  pro- 
mifed  to  do  fo,  and  partly  becaufe  he  is  lb  far  advanced,  that  he  fays,  there  is  but 
five  or  fix  Iheets  remaining  to  be  printed  off.  But  I  tear  the  preface  will  lofc  as  much 
time,  becaufe  the  moft  intelligent  divine  I  have  advifed  with  here  about  it  is  earnelt 
to  have  the  preface,  that  the  J.inl'enifts  have  premifed  to  their  tranllatiou  of  the  new 
tcftament ;  which  being  a  piece  of  great  learning  and  piety,  and  much  cftcviv.cd  by 
the  better  fort  of  die  Romaniils  thcmfelves,  it  is  judged,  that  if  it  be  publifhed  i;i 
Englifh  with  no  more  alterations  and  additional  than  the  exigency  of  our  dcfign  re- 
quires, it  may  very  much  recommend  the  introduction  of  me  Irilh  teflameni  to  the 
better  fort  of  Papills  thcmfelves,  for  whole  benefit  it  was  chiefly  made.  Mr.  Av.Vy. 
that  corrects  the  prefs  for  the  Irilh  tcftament,  baying  been  bred  in  P'rawe-,  under* 
takes  the  turning  this  preface  into  Englifh  {  which,  as  loon  as  he  lias  done,  for  :t 
is  no  fhort  one,  I  fhall,  God  permitting,  lend  it  into  Iriiand  to  be  perufed  l>y  your 
lordfhip  and  my  worthy  friend  Dr.  Soli,  and  to  be  made  filch  \t\c  of,  as  you 
fhall  upon  the  place  think  fit.  1  formerly  gave  notice,  that  I  had  ordered  my 
agent  in  Munfier  to  return  up  to  Dubim  50  /.  in  lieu  of  a  fubfeription  towards 
the  printing  of  the  Old  Tcftament  in  Irilh;  but  Sir  Jcbn  Cbsmpanty  having  mu:c 
than  once  taken  notice  to  me,  that  the  money  lies  in  bis  hands,  1  now  think  it  need- 
fary  to  advextife  your  lordfhip  of  it,  and  that  a  ciirutiur.  to  pay  it  in,  whi  ;i  xdw  lord- 
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fhip  (hall  call  for  it,  for  the  ufe  newly  mentioned,  is  intended  to  be,  by  the  next  poft^ 

renewed  to  him  by, 

My  Lord, 

Your  Lordihip's  mod  humble 

and  moft  obedient  fervant. 


[April  8,  1 68 1.] 


m. 

Mr,  Bcjyle  to  Sir  John  Champanty. 

SIR,  London*  April  the  9th,  1681.' 

FINDING  by  my  filler  Ranelagb,  that  you  have  been  pleafed  to  receive  fifty 
pounds  for  my  ufe,  and  are  defirous  I  ihould  difpofe  of  it  as  foon  as  there  is  oc- 
cafion ;  I  think  myfelf  obliged  to  return  you  my  humble  thanks  for  the  favour  of 
letting  it  lie  in  fuch  fafe  hands  as  yours,  and  to  inform  you,  that  I  intend  to  employ 
it  by  way  of  contribution  to  the  printing  of  the  Old  Tcftament  in  the  Irifh  tongue, 
which  is  carrying  on  by  the  right  reverend  the  lord  bifhop  of  Meatb,  and  fomc  other 
worthy  perfons  in  your  parts.  And  therefore  if  his  lordftiip,  or  any  duly  authorifed 
by  him,  fhall  call  to  you  for  the  money  to  be  employed  to  that  purpofe,  I  defire  you 
would  be  pleafed  upon  his  acquittance  to  let  him  forthwith  have  it;  whereby  you  will 
further  oblige, 

SIR, 

Your  moft  humble  fcrvanr, 

The  fuperfcription,  Robert  Boyle. 

Theft  to  my  honoured  Friend  Sir  John  Champanty, 
prefent  at  Dublin. 

IV. 

Bijbop  of  Meath  to  Mr.  Boyle. 

Honourable  Sir,  Dublin,  May  3,  1681. 

I HAVE  now  two  of  yours  (of  the  8th  and  19th  paft)  and  thereby  underlland 
my  lol's  of  a  packet  not  received,  which  I  greatly  defire  may  be  retrieved.  (There 
is  nothing  from  you  not  dcfirable.) 

As  to  that  preface  of  the  Janfcnifts,  premifed  to  their  rranflation  of  the  New 
Teftament,  propofed  to  be  prefixed  to  our  Irilh  New  Tcftament ;  confidering  their 
refined  principles,  and  even  that  veiy  defign  of  their  publifhing  the  holy  fcripture  in  a 
vulgar  tongue  •,  and  that  that  preface  palfcth  among  the  better  fort  of  Romanifts 
thcmfelves)  lb  rendering  all,  probably,  more  acceptable  to  that  fide ;  it  having  alio 
that  approbation  you  mention  of  thofc  eminent  among  us  •,  on  all,  although  I  have 
not  ytt  lecn  it,  yet  can  I  not  but  well  approve  of  your  thoughts  for  tranfiating, 
printing,  and  affixing  that  to  our  Irifh  new  teftament  alio.  Dr.  Sail  is  now  here  with 
mc,  to  whom  1  imparted  your  mind  in  this,  in  which  is  his  concurrence  alfo. 

6  I  HAD 


1 


Digitized  by  Google 


L  IFE,  of  the  honourable  Robert  Boyle.  clxxv 

I  had,  from  Dr.  SaUy  fome  time  fmcc,  my  firft  intimation  of  your  fetting  yourfclf 
on  that  good  work  qf  reprinting  our  Irilh  New  Tcftament,  which  I  then  undcrftood 
to  have  been  intended  of  both,  the  Common  Prayer  Boole  and  New  Tcftament  alio  ; 
both  being  neccflary,  and  out  of  prefs,  and  hardly  found.  But  now  I  find  it  from 
yourfclf  (in  yours  or  the  19th;  that  you  had  not  then  fo  much  as  knowledge  of  fuch 
a  thing  in  being,  as  tlve  Common  Prayer  in  Iri(hy  and  publilhcd. 

So  as  our  woi  k  herein  is  thereby  enlarged ;  both  tor  printing  the  Old  Tcftament 
in  Irilh,  which  hath  not  been  done  hitherto ;  and  for  reprinting  the  Common  Prayer 
alio-,  that  fo  all  (with  what  you  are  now  doing)  may  be  complete. 

Your  letters  for  the  work  in  hand  will  fo  far  cafe  that  charge  •,  and  what  you  pro- 
pose of  fubfeription  for  printing  the  Old  Tcftament  will  take  in  all. 

That,  which  leads  to  this,  would  be  the  digelling  that  propofal  for  fuch  a  fub- 
feription :  that  it  be  not  overcharging  as  to  particular  fums  ;  and  that  it  be  fulficient 
in  the  total  to  anfwer  the  whole  work.  It  may  be,  what  hath  been  already  ordered 
that  way,  as  to  the  Wellh  Bible  (which  I  have  not  fcen)  may  be  for  this  alio.  In 
ordering  which,  as  to  Ireland,  for  procuring  fubfcriptbns,  from  our  clergy  in  our 
fcveral  dioceles,  and  from  others  here,  and  in  the  fcveral  provinces,  as  it  lhall  re- 
quire 0  this  (hall  be  (if  you  pleafe)  my  charge  herein  ;  if  fome  other  be  at  leiiurc  for 
furthering  fomerhing  that  way  there  alio.  The  fooncr  that  the  fcheme  for  this  is  con- 
fidered  and  prepared,  the  better ;  that  by  that  time  that  the  New  Tcftament  and  pre- 
face to  it  (which  will  take  up  fome  time)  may  be  perfected,  your  letters  for  that  work 
may  be  free  for  this,  to  be  done  here  •,  or  this  here  to  be  lent  thither,  for  being  order- 
ed by  the  fame  prefs  and  overfcer,  as  is  the  New  Tcftament  at  prcfent :  in  which  Mr. 
Reilyy  your  overfeer,  well  deferves. 

As  tor  your  50  /.  left  in  Sir  John  Cbampanty\  hand,  in  way  of  fubfeription  toward 
the  printing  the  Old  Teftament,  I  defire,  that  this  may  be  yet  under  your  own  order- 
ing, until  that  work  lhall  be  under  a  fuller  profpeft,  one  way  or  other.  In  the 
mean  time,  and  ever,  you  have  your  praife  of  piety,  bounty,  and  beneficence,  among 
all  good  men,  in  this,  and  other  your  good  every  way  manifefted,  and  not  to  be 
forgotten. 

I  have  communicated  to  the  worthy  provoft  of  this  our  college,  what  you  were 
pleafed  to  declare  of  your  intentions  for  encouraging  our  Irilh  reader  and  inftrudlor 
here :  which  is  thankfully  accepted,  and  in  your  fo  taking  notice  of  that  work,  will 
it  be  much  advanced.  Be  pleated,  that  what  in  that  kind  is  defigned  may  be  rather 
in  money  than  otherwife  •,  of  which  the  quantum  will  be  fufHcicnt,  as  it  is  propofed  : 
that  alfo  this  be  confined  to  the  provoft  to  be  ordered  accordingly. 

As  to  the  teaching  and  learning  Irifh  ;  that  perfon  hath  read  (I  hear)  a  public  lec- 
ture in  the  college  hall  •  to  which,  of  the  Undents,  about  80  already  refort :  divers 
alio  of  the  fellows,  and  chief  01  that  fociety,  frequent  his  chamber  privately  for  in- 
ftruction  in  that  kind.  And  even  the  provoft  himlelf  (not  very  many  years  lincc 
tranfplanted  out  of  Oxford  hither,  and  not  many  months  tince  his  promoting  this  good 
wo;k  within  this  his  chargO  is  become  fo  great  a  proficient  already  in  the  knowledge 
of  the  Irilh,  that  to  the  teacher's  admiration  (from  whom  I  have  it)  he  writes  the 
Irilh  perfectly;  and  is  with  hii  own  hand  tranlcribing  the  Iriih  grammar,  intended 
for  yourperufal  and  farther  confederation.  Of  our  having  fuch  a  grammar  in  our 
hand,  fome  intimation  hath  been  formerly  given  you.  There  is,  I  hear,  an  Irilh. 
dictionary  in  BodIeyK.  library,  which  the  provoll  hath  fent  for,  for  prcicnt  ufe,  and 
to  be  rcftored. 

I  shall  ftuit  this  up,  with  what  I  have  in  my  laft  given  you  joyfully,  and  with 
what  is  fince  then,  of  the  progrcls  of  JrUh  preaching  in  this  college  chapel.  The 
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firft  Sunday  in  each  month  is  defigned  for  that.  The  firft  of  that  (as  you  heard) 
was  on  Falter-day  laft  (a  day,  you  well  obferve,  for  that,  and  I  hope,  aufpicious). 
The  next  was  on  that  day  month,  May-day  laft  (the  fecond  of  that  kind)  when  the 
auditory  was  fo  enlarged,  that  die  whole  area  of  die  chapel,  with  rooms  adjoining 
above  and  below,  were  unulually  thronged.  Among  thofc  were  the  lord  vifcount 
Dillon,  and  other  eminent  perfons,  and  others  of  the  Komifli  profeffion :  which  we 
take  for  a  prefage  of  yet  greater  good  to  the  church  and  kingdom  at  large,  from  this 
happy  leminary.  The  lord  lieutenant  intends  to  afford  his  prefence  at  this  exercife 
fometimc,  for  farther  countenance,  and  encouragement  to  it.  Dr.  Sail  defigns  to 
preach  there  next  in  Irifii.  Let  God's  blcfilng  be  on  this,  and  on  all,  whofc  hearts 
are  ftirred  up  by  his  fpirit,  in  this  great  work  •,  in  which  you  have,  I  doubt  not,  a 
double  portion,  who  firft  promoted  it  in  what  you  are  there  doing  happily.  To  his 
grace  and  goodnels  I  leave  you  ;  and  reft, 

Honourable  Sir, 

Your  moft  humble  and  real  fervant, 

Hatty  Mtdenjts. 


Having  fome  curiofity  for  obferving  the  late  comet,  I  gave  what  was  on  that  col- 
lected to  the  provoft  here  ;  from  whom  I  fend  in  return  the  inclofcd  paper,  with  which 
I  prefent  you,  as  well  knowing  what  ufe  to  make  of  it.    He  was  well  fitted  for  fuch 

observation  by  inftruments  which  he  had,  and  none  other  that  I  know  hereabout. 

•  • 

Bijkop  of Meath  to  Dr.  Narciflus  Marfh,  provojl  ^Trinity  college  in  Dublin. 

Reverend  Sir,  OJlerfton,  Aug.  i,  1681. 

"I  RF.CEIVED  yours  of  the  25th  pad,  for  which  I  thank  you.  My  leaving 
1  Dublin  was  fl  found)  about  the  time  of  your  greatcft  trouble,  the  commence- 
ment ;  and  my  retiring  then  into  the  country,  where  now  I  am,  was  by  reafon  of  fome 
irdifpofition  attending  me  in  that  city  :  botli  which  occafioned  my  not  waiting  on  you 
on  my  going  thenCC,  whereby  we  might  have  difcourfed  more  freely  on  the  matters  in 
Mr.  BeylSa  letter,  which  I  lent  you  for  your  perufal-,  that  occafioning  yours  to  me' 
mentioned.  Nor  could  I  well  return  him  an  anfwer  to  his,  until  1  had  firft  advifed 
with  you  concerning  it. 

I\  former  letters  from  that  worthy  pcrfon,  Mr.  Beyle  (like  whom,  in  his  way,  the 
age  affords  not  any)  I  found  him  zealoufiy  intent  on  prefixing  the  Janfenifts  late  pre- 
faces of  the  New  Teltament  in  French,  to  the  Irifh  New  Tcftamcnt  now  under  his 
hand  in  the  prefsj  hoping  thereby  (I  conceive)  to  gain  more  in  the  world,  in  joining 
fo  far  with  thofc  of  that  perfuafion  •,  they  drawing  toward  us,  although  not  clofing 
with  us.  Hereunto,  on  that  confidcration,  I  then  alio  inclined,  although  I  had  not 
yet  fcen  what  thofc  prefaces  imported. 

Since  then,  I  had,  by  the  hand  of  Dr.  Sail,  the  book  of  the  New  Tcftament  in 
French,  with  thole  Janfenifts  prefaces  prefixed.  Which  their  prefaces,  for  my  better 
information,  1  had  tranflatcd,  being  mylclf  a  ftrangcr  to  the  French. 

In 


Digitized  by  Google 


L  I FE  $f  the  honourable  Robert  Boylb. 


clxxvii 


In  reading  which  I  obferved  harfh  reflections  on  fome  of  the  more  eminent  and 
leading  protcftant  reformers  ;  alfo  other  paifages  concerning  the  difficulty  of  tranfla- 
tions  out  of  the  original,  on  the  rcafbns  therein  mentioned :  this  taking  up  much 
paper,  and  more  time  ami  labour  than  could  be  now  well  fpared  in  tranflating  that 
again  out  of  French  into  Irifh. 

On  which  I  prcfume  to  offer  mine  own  thoughts,  that  I  know  not  how  convenient 
would  be  our  tacit  owning  fuch  reflections  on  ours  as  juft  ;  and  whether  that  might 
not  (tick  with  fome,  and  not  pleafe  others  ?  Or  profefling  to  give  the  world  a  true 
trarticriptof  thofc  the  Janfenifts  prefaces,  whether  it  would  be  ingenuous  by  picking 
and  chufing,  to  omit  any  part  thereof,  on  a  private  account  j  I  mean,  the  omitting 
(if  that  fhould  be)  thofe  reflecting  paflages,  which  might  offend  ?   And  whether  fuch 


any  judgment  herein  at  prefent,  without  the  firft  perufal  of  thofc  prefaces,  which 
you  cannot  now  compafs,  the  book  being  locked  up  in  my  ftudy  in  Dublin,  and  not 
to  be  there  readily  found  but  by  myfclf :  which  yet  fhall  not  hinder,  if  you  pleafe 
to  command  my  going  hence  to  Dublin  which  on  that  occafion-  I  lhall  do,  on  intima- 
tion by  you  therein  givers 

As  for  m villi' :  eonfidering  what  hath  been  before  offered-}  as  alio  the  delays  to 
the  principal  part  of  the  work,  the  pubhfhing  of  the  New  Teftament  in  Iriih  •,  of 
which  there  is  fuch  ufe  and  need  at  this  time  ;  on  thefe  confiderations,  I  fay,  I  con- 
fefled  myfclf  much  biaffed  to  the  laying  afidc  the  tranflating  thofe  French  prefaces  in 
TriQj  at  lead  for  the  prefenr.  And  if  on  farther  confide  ration  it  fhould  be  after 
found  notwithstanding  advifable  to  take  notice  of  them,  that  they  be  prefixed  to  the 
Old  Teftament,  or  to  the  Common-Prayer-Book  m  Irifh,  when  publifhed. 

As  to  the  printing  of  the  Old  Teftament  in  Irifh ;  that  being  a  work  of  charge 
and  rime,  toward  which,  not  fo  much  as  a  propofal  is  yet  prepared,  but  in  its  time 
expected  i  I  (hould  offer,  that  this  alfo  be  refpitcd  for  a  while  ;  and  that  the  Common- 
Prayer-Book  in  Irifh,  formerly  printed,  and  now  out  of  prefs,  (hould  be  firft  re- 
printed :  which,  with  the  New  Teftament,  (hortly  expected,  may  well  forward  that 
your  pious  work,  in  which  you  have  fo  merited  of  this  church  and  nation. 

In  all  which,  I  humbly  fubmit  to  better  judgments  and  to  yours  in  a  fpecial 
manner ;  defiring  to  hear  from  you,  if  you  pleafe ;  that  in  my  return  to  Mr.  Btjle, 
the  whole  may  be  reprelentcd  to  him,  and  alfo  left  to  his  ordering. 
Thus,  defiring  God  to  blefs  you  in  that  your  great  charge  and  work,  I  reft, 


Reverend  Sir, 


Your  very  affectionate 

and  humbk  fcrvant, 

lltnry  Midrnfis. 


you  t 
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VI. 

&tJhoj>  of  Mcath  to  Mr.  Boyle. 

Honourable  Sir,  Dublin,  Sept.  3, 

HIS  feems  a  tardy  return  to  yours,  two  months  pad  •,  but  the  inclofed  mews 
J_    me  not  fo  forgetful : 
In  which  you  find  my  communicating  yours  to  my  good  friend  Dr.  March,  the 
worthy  provoft  of  the  college  here  j  whole  hand  in  furthering  that  by  you  begun* 
for  the  good  of  the  jrilh,  in  their  own  language,  hath  been  happy,  and  every  day- 
more  fuccefsful. 

His  thoughts,  with  mine,  you  have,  in  the  inclofed,  concerning  the  Janfcnifts 

frefaccs  to  the  New  Teftament  in  French,  defigned  for  ours  alfo  in  Irifh  ;  to  which 
refer,  and  fubmit  all,  howfoevcr,  to  What  you  ftiall  judge  of  it.  Dr.  Sail  fpcaks  of 
preparing  a  preface,  he  hopes,  fit  for  our  purpofc ;  which,  when  perufed  and  allowed 
by  you,  (hall  be  after  tranflatcd  into  Irifh. 

Some  of  your  copies  of  the  New  Teftament  reprinted  would  be  very  acceptable 
here,  where  they  are  wanting,  and  neceflary.  Thcfe,  if  you  pleafe,  may  be  con- 
figned  to  the  provoft  for  public  ufc. 

I  am  on  the  way  for  procuring  one  of  the  Irifli  Common-Prayer- Books ;  and  ftiall 
find  the  means  for  conveying  it  to  you.  I  fuppofe  your  prefs  will  be  fitter  for  re- 
printing that,  than  any  here,  ftrangers  to  that  character  and  language.  But  whether 
there  or  here,  and  how  to  be  carried  on,  I  may  after  undcrftand. 

I  am  furprifed,  in  miffing  in  that  our  Common-Prayer-Book  in  Irifli  the  vulgar 
tranflation  of  the  pfaltns ;  which  until  now  I  never  obferved ;  it  having  been  a 
ftrange  omiffion,  that  the  pfalms,  of  fuch  daily  ufc  in  reading,  fliould  have  been 
neglected.  But,  I  fuppofe,  that  what  of  the  pfalms  we  have  in  the  body  of  the 
Old  Teftament  in  the  Irifli  MS.  (which  1  have)  may  fupply  that  want,  although  it 
be  not  according  to  the  vulgar,  and  may  be  added  in  the  Common-Prayer-Book  as 
the  other. 

I  perceive  by  your  laft,  that  what  of  yours  mifcsrrled  in  fending,  was  the 
project  concerning  your  VYtlfti  Bible,  intended  as  leading  to  ours  of  the  Old 
Teftament  in  Irifli,  when  it  fliculd  be  cenfidered.  But  that  fo  loft  may  be  (I 
doubt  not)  retrieved  fealbnably,  before  we  can  be  ready  for  the  other.  For  I 
uhderftand  by  Dr.  Sail,  and  others  verlcd  in  the  Irifli,  that  it  may  be  neceflary,  that 
the  Irifli  verfion  of  the  Old  Teftament  in  MS.  fliould  be  firft  revifed,  before  it  be  ex- 
po fed  to  public  view.  This  will  take  up  time  •,  and  will  require  charge  alfo,  in  pro- 
curing affiftance,  and  labours  in  that  kind  of  fuch  as  are  of  approved  abilities  for  it : 
among  whom  I  wifli,  if  k  might  be,  that  Mr.  Reify  might  be  one.  Of  this  you  (hall 
hear  farther  hereafter. 

What  you  had  in  my  former  concerning  the  late  comer,  was  of  Dr.  Marjb, 
our  provoft's  obfervations,  which  being  by  him  fent  me,  I  prefented  them  to 
yourfclf,  who  are  generally  known  to  be  in  the  recondits  of  nature,  above  others* 
critical. 

You  find  alfo  fomething  of  his  in  Dr.  Plott's  Natural  Hiftory  of  Oxfcrdjhire,  page 

289-:  concerning  mufic;  to  which  I  refer.    This  I  mention,  that  the  genius  of 

that  worthy  perfon  may  be  better  known,  his  natural  modefty  giving  him  otherwifc  to 
lie  hidden.  *' 

I  SHALL 
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I  shall  no  farther  interrupt  your  more  ferious  thoughts  at  picfcnt,  but  wifliing  you 
all  happinefs,  and  the  reward  of  your  good  to  all,  reft, 

Honourable  Sir, 

Your  affectionate  and  humble  fcrvant, 

Henry  Midtnfit. 

VII. 

Mr.  Boyle  to  Dr.  Henry  Jones,  Bijbop  of  Meatb. 

My  Lord, 

I MUST  begin  this  letter  with  my  humble  thanks  for  the  honour  of  your  lord- 
(hip's  of  the  3d  of  this  month,  which,  together  widi  die  two  inclofcd  papers,  came 
the  (lowlier  to  my  hands,  becaufc  they  found  me  not  in  London.  As  to  the  verfton 
of  the  Janfenifts  preface,  I  muft  ingenuoufly  confefs  to  your  lordfhip,  that  the  book 
iifelf,  to  which  it  is  prefixed,  having  been  got  from  me,  by  a  perfon  of  quality,  be- 
fore I  had  read  more  than  here  and  there  fome  paflages  of  the  preface,  I  did,  in  re- 
commending it,  rely  Irfs  upon  my  own  judgment,  than  that  of  a  very  learned  and 
famous  divine,  and  fome  other  perfons  of  eminent  parts.  And  though  I  was  aware 
of  fome  of  the  objections,  that  1  find  in  the  two  judicious  papers,  andhad  with  Mr. 
Reily  taken  order  to  have  them  obviated  in  his  tranflation  into  Irifh,  yet  I  meet  with 
fome  weighty  ones  that  I  did  not  (and  indeed  could  not)  well  know  of  v  and  there- 
fore, as  your  lordfliip  may  remember,  that  in  propofing  this  preface,  I  was  ready 
to  lubmit  to  the  better  judgment  of  your  lordfliip  and  your  learned  friends  upon  the 

Slace,  fo  now,  upon  frefh  accounts,  I  fully  refer  to  you  the  prefixing  what  preface 
ull  be  .thought  moft  fuitable  to  the  defign  of  the  publication,  and  the  particular 
circumftances  of  it  and  the  vcrfion :  in  which  work  1  am  very  glad  your  lordfliip  will 
have  fo  good  an  afliftant  as  Dr.  Sali%  who  is  fo  able  a  man,  and  fo  well  acquainted  with 
the  humour  and  opinions  and  prejudices  of  his  countrymen,  that  I  doubt  not  but  he 
will  (kilfully  accommodate  his  difcourie  to  them.  Only,  perhaps,  it  may  be  thought 
fit  to  make  ufe  of  fome  paflages  of  the  Janfenifts  preface,  not  as  it  is  a  preface,  but 
as  it  contains  the  public  avowed  fenfe,  and  eloquently  exhibits  the  reafons  of  famous 
and  eminent  divines  of  the  Roman  church  for  the  tranflating  and  ftudying  the  New 
Teftament  in  vulgar  tongues.  I  am,  as  well  as  your  lordfliip,  much  furprifed,  that 
the  reading  pfalms  Ihould  be  omitted  in  the  Irifh  Common-Prayer- Book  •,  but  per- 
haps it  will  not  be  for  the  worfe,  fincc  it  will  be  ncccflary  to  fupply  that  omiflion-out 
of  your  Irifh  Old  Teftament,  in  which  it  is  hard  ifthe  plalms  be  not  better  tranflated 
out  of  the  original,  than  if  they  had  been  out  of  the  vulgate.  I  perceive,  that,  God 
jKrmitting,  there  will  be  time  to  retrieve  the  papers  that  1  fent  your  lordfliip,  and 
that  mifcarricd,  about  the  method  ufed  in  getting  fubferiptions  for  the  Welfli  Bible; 
but  by  reafon  of  the  ablence  of  the  manager  of  that  impreflion,  T  cannot  yet  get 
copies  of  his  papers.  But  I  hope  your  lordfliip,  and  the  other  well-wiftiers  to  the 
printing  of  the  Old  Teftament,  will  not  (lay  long  for  the  revifal  of  the  tranflationv 
For  though  it  feems  very  fit  that  one  fhould  be  heedfully  made,  yet  I  fee  no  neceflity 
that  the  work  fhould  be  thereby  retarded.  For  fome  good  progrefs  may  be  made  in 
the  review,  before  it  will  be  poflible  to  get  the  firft  fhect  printed ;  and  then  it  cannot 
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be  very  difficult  for  the  revifers  to  correct  at  leaft  as  fad  as  I  fear  the  printer  will 
work  off.  Whether  the  edition  will  be  fitter  to  be  made  here  (as  your  lordftiip  feems 
inclined  to  think)  or  at  Dublin,  I  wholly  leave  to  be  determined  by  your  lordftiip  and 
your  friend :  and  whether  here  or  there,  the  letters  I  raided  to  be  caft  will  be  equally 
at  your  kwdlhip's  fecvice.  I  lately  expoftulated  with  Mr.  Reify  about  the  (hameful 
tardinefs  of  the  edition  of  the  New  Teftament  for  which  he  much  excufes  himfclf, 
laying  the  whole  blame  upon  the  printer,  and  promifing,  that  if  the  Old  Teftament 
be  to  be  wrought  off  here,  he  will  tic  him  up  very  ftri&ly  to  difpatch.  All  which, 
notwithftanding  I  know  not,  as  I  was  lately  intimating,  whether  London  or  Dublin  be 
the  fitted  to  be  pitched  upon  for  this  Work  •,  efpcciafiy  fince  here,  in  cafe  Mr.  ReiJy 
fliould  die,  or  fall  lick,  the  whole  work  muft  be  at  a  (tan J,  there  being  none  (that  I 
can  hear  or')  in  this  place  fit  to  correct  the  prefs.  Thofe  ingenious  papers  about 
the  comet,  were  communicated  to  a  perfon  that  I  hope  will  make  good  ufe  of  them  j 
and  I  am  glad  to  know,  tl*t  I  was  not  miftaken  in  thinking  they  came  from  Dr. 
Marfh,  that  1  may  upon  the  new  ground  rejoice,  that  the  college  of  Dublin  is  happy 
in  lb  learned  and  worthy  a  provoft.  Before  the  receipt  of  your  luft  packet,  I  was 
altogether  of  your  lordftiip's  mind,  that  it  is  not  fit  all  the  exemplars  of  the  New 
Teftament  mould  ftay  for  the  preface,  (whatever  that  be)  and  accordingly  I  caufed 
copies  to  be  bound  the  ordinary  way,  befides  much  more  handfomcly  bound, 

for  the  prefent  ufe  of  the  members  of  the  college,  and  fome  other  perfons  that  your 
lordftiip  or  Dr.  Marjb  (hall  think  fit  to  fend  any  to.  And  becaufe  to  have  them 
tranfported  by  long  lea  (though  I  were  advifed  to  that,  as  much  the  cheapeft  way) 
would  certainly  take  up  time,  and  might  prove  hazardous,  I  rcfolvcd  to  difpatch 
them  by  land  to  Cbejier,  to  the  poft-mafter  of  which  place  I  got  them  particularly  re- 
commended by  Mr.  Dowlin,  poft-mafter  of  Dublin  •,  where,  I  hope,  they  will  fpeedily 
come  fafe,  and  be  delivered  to  your  lordfliip,  whole  long  life,  health,  and  fuCcefs  in 
this  good  work,  is  heartily  prayed  for  by, 

My  Lord, 

Your  lordlhip's  moft  faithful 

and  moft  humble  fervant. 

vm. 

Bijhop  of  Mcath  to  Mr.  Boyle. 

Honourable  Sir,  Dublin,  Novemb.  5,  1681. 

YOUR  laft  of  the  27th  of  September,  came  to  hand  as  I  was  then  entering  on  a 
journey  into  the  country,  where  my  prcfence  was  ncceffary,  which  fo  far  occa- 
fions  this  delay  in  this  return  to  yours. 

Therein  you  mentioned  the  lending  hither  Irifti  Teftaments,  fome  (about  50) 
bound,  and  others  (about  350  in  ftletts)  then  on  their  way  hither  from  London. 

Thhkeupon  I  attended  our  principal  officers  at  the  Cuftom-houle  here,  defirin", 
when  thole  bo  ks  arrived,  they  might  be  fafely  depofited  under  their  care,  until  my 
return  out  of  the  country  i  the  provoft  alfo  of  the  college  being  then  for  fome  time 
in  the  county  of  Kerry,  infpefting  college  affairs  there,  and  thereabout. 

Os 
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On  his  and  my  return  hither,  we  found  thofe  books  here  arrived,  and  laid  up  ac- 
cordingly for  us  about  fix  weeks,  which,  and  the  bringing  them  from  the  Cuftom- 
houfe  to  the  college,  (where  they  are  laid)  was  with  fome,  but  little  charge. 

In  that  your  letter  mentioned,  was  alfo  intimated  fomcthing  farther  expected  from 
you  for  ordering  that  parcel  of  thofe  books  which  were  not  bound  ;  of  which  nothing 
hath  hitherto  come  to  my  hand  here,  that  I  can  underftand-  Therefore  arc  they  laid 
by,  not  delivered  to  any  book-binder,  until  further  orders  concerning  them  appear. 
Thefc  are  depofited  in  the  college  under  the  provoft's  care,  which  1  conceived  the  place 
proper  for  their  fafe  keeping,  and  after  difperfing  them  on  occafion. 

As  to  thofe  books  fent  over  bound,  40,  according  to  your  directions,  arc  left  with 
the  provoft  for  the  prefent  ufe  of  the  college. 

Some  alfo  of  the  books  of  the  better  fort  of  binding,  were  prefented  as  from  your- 
felf  to  thofe  great  perfons  in  yours  named.  Only  I  prefumcd  to  prefent  one  of  them 
to  the  lord  lieutenant  the  duke  of  Ormonde,  as  from  yourfclf  (although  not  men- 
tioned) and  found  it  well  accepted  by  his  lordlhip.  I  conceived  this  nccefiary,  for 
having  his  lordfhip's  countenance  in  that  great  bufinefs  when  occafion  fhould  require, 
there  being  many  adverfaries. 

That  which  gives  g reared  hopes  of  fuccefs  in  this,  is  our  good  provoft's  care  and 
zeal  in  training  up  the  prefent  youth  in  the  college  in  reading  die  Inlh,  which  by  the 
books  from  you  now  in  their  hands  is  much  forwarded. 

These  may  be  a  feed  plot  for  the  church  •,  the  harveft  is  great,  and  labourers  few  ; 
therefore  is  the  Lord  of  the  harveft  to  be  earneftly  defined  to  prepare  and  fend  forth 
more  labourers  for  the  great  harveft  of  fouls,  which  we  hope  for. 

We  have  received  your  tranflation  of  the  Janlenifts  prefaces,  and  you  will  fiiortly 
hear  from  Dr.  Sail  of  his  preface  alio.  I  defired  him  firft  to  fend  you  a  copy  of  that 
in  Engliftt  for  your  approbation,  before  he  entered  on  his  tranflating  it  into  Irifh. 

I  shall  forthwith  put  into  his  hand  the  Irifii  Old  Tcftament  in  manufcript,  to  be 
by  him  revifed.  You  will  alfo  have  from  him  the  Irifh  Common  Prayer-Book  for 
farther  confideration. 

As  for  the  Wellh  model  for  fubferiptions,  which  may  direct  in  our  proceeding  and 
forwarding  this  great  work,  in  that  we  depend  on  your  procuring  it,  as  you  (hall 
find  your  opportunities  for  it.    God  blefs  you  in  all.    I  reft, 

Honoured  Sir, 

your  mod  humble  and  real  fervanr, 

Henry  Midenfu. 

I  contivVb  to  mind  you  of  what  I  have  fome  time  fincc  written  concerning  my 
kinfwoman  Mrs.  Uane%  tenant  to  the  earl  of  Burungtcny  for  renewing  her  kale  now 
expiring.    I  am  j lift  now  folicited  in  this,  which  occafions  your  trouble  in  iu 

IX. 

Dr.  Anthony  Dopping  Bi/bop  of  Meath,  to  Mr.  Boyle. 

Honoured  Sir,  Aug.  3,  r63i. 

T  M  UST  needs  acknowledge  it  as  a  great  omiflion  in  myfelf,  that  I  have  fo  longdc- 
X  layed  an  anfwer  to  your  kind  and  obliging  letter,  which  I  had  the  honour  to  receive 
aconfiderable  time  fincc :  and  as  I  deflrc  not  to  make  an  apology  for  my  ncgVft,  lo  I 
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hope  you  will  be  inclined  to  pardon  it,  upon  my  promife  of  offending  no  more  in 
this  nature.  As  for  the  defign  on  foot  about  the  Irifh  Old  Teframenr,  it  goes  on, 
though  by  flow  and  leifurely  fteps  •,  but  I  doubt  not  within  a  fmall  time  to  procure 
(from  fome  well  affected  perfons  to  the  work)  fuch  fubferiptions  as  may  add  little 
more  of  life  and  brifknefs  to  the  undertaking  -y  and  I  hope  we  may  effect  this,  without 
putting  you  to  the  trouble  of  fending  the  formularies  of  fubferiptions  for  the  Welfh 
Bible :  but  I  prcfumc  our  fubferibers  here  will  expect  a  book  when  it  is  printed  ;  and 
if  fo,  I  am  afraid  that  the  printed  copies  defigned  may  but  anfwer  the  number  of 
fubferiptions,  and  fo  the  publicknefs  of  the  work  be  prejudiced  by  it.  How  to  ob- 
viate this,  I  leave  it  to  your  prudence  and  judgment  to  confider,  and  contrive  an  ex- 
pedient •,  to  whom,  as  the  glory  of  the  undertaking  is  entirely  due,  fo  I  mould  think 
myfclf  very  criminous,  if  you  were  not  made  acquainted  with  all  the  hazards  that 
foetus  mull  run  through,  which  owes  its  birth  to  your  care  and  charity.  Thus  witk 
my  humble  relpedb  I  remain, 

Honoured  Sir, 

your  moft  humble  and  obedient  fcrvant, 

i 

Atttb.  Miden/is* 

Bi/lop  of  Mcath  to  *  *  * 

Reverend  Sir,  December  14,  16S5. 

YOUR  letter,  which  I  received  ycftcrday,  would  have  been  very  obfcure  to  mc,. 
if  you  had  not  fent  me  Mr.  Boyle's  incloled  in  it,  as  a  key  to  open  the  fenfc  of 
fome  things  in  it.  As  to  the  title  page,  mentioned  in  his  letter,  I  can  lay  nothing  to 
it,  being  a  ftranger  to  the  tranfattions  between  him  and  you  concerning  it:  as  to  the 
preface,  if  by  it  be  meant  that  which  I  lent  you,  I  am  much  of  Mr.  Beyle's  opinion, 
that  it  is  improper  to  have  it  in  Englifli,  and  that  1  intended  it  to  be  tranflated  into 
Irifh,  had  not  your  letter  to  me  imported  that  the  prels  flayed  for  it.  But  fincc  it  is 
now  out  of  my  hands,  and  Mr.  Rtily  hath  obtained  a  defcrved  character  for  his  know- 
ledge in  the  language  of  his  own  country,  I  know  of  no  perfon  more  fit  to  be  em- 
ployed in  it  than  himfclf. 

As  for  an  hiftorical  account  of  the  vcrfion,  I  dare  not  undertake  to  tell  the  world,, 
that  it  is  impartially  done  from  the  original,  having  no  knowledge  of  the  language 
of  my  own  country :  all  that  I  can  add  concerning  ic,  is  only  this,  (which,  if  Mr. 
Boyle  thinks  lit,  may  be  farther  enlarged  in  its  exterior  drefs,  but  very  little  as  to  the 
fubftance)  that  in  the  convocation  held  at  Dublin  1634,  there  were  no  fmall  debates 
about  the  verfion  of  the  Bible  and  the  liturgy  of  the  church  into  the  Irifh  tongue,  for 
the  benefit  and  inftru&Lon  of  the  natives  ;  Dr.  Bedell,  biihop  of  Kilincre,  being  for  the 
affirmative,  and  Dr.  BrambaUt  bifhop  of  Derry,  oppofing  it.  The  reafons  of  the 
former  were  drawn  from  the  principles  of  theology,  and  the  good  of  fouls  j  of  the 
latter,  from  politicks  and  maxims  ot  ftate,  and  especially  from  an  act  of  parliament, 
paired  in  this  kingdom  in  the  reign  of  King  Henry  VIII.  for  obliging  the  natives  to 
learn  the  Englifli  tongue.  However,  the  reafons  of  bifhop  Bedtil  were  thought  fo 
4  fat'si-aftcry 
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fatisfaclory  (efpecially  being  countenanced  by  the  authority  of  primate  UJber)  that  the 
convocation  thought  fit  to  pafs  two  canons  concerning  it  \  the  one,  that  the  minifter 
fhould  read  the  liturgy  in  Irifh,  where  molt  of  the  people  were  fo,  can.  8.  the 
other,  for  the  parifh  clerk  to  accompany  the  minifter  in  reading  his  part  of  the  fervice 
in  Irifh,  can.  66. 

Upon  thefe  foundations  the  pious  bilhop  Bedell  refolved  to  make  farther  fuper- 
ftructures  •,  and  accordingly  fct  himfclf  to  the  verGon  of  the  Old  Tcftamcnt  into  the 
Irifh  tongue  (for  the  New  had  been  done  before  at  the  expences  of  Sir  William  UJker, 
clerk  of  the  council  of  Ireland,  and  by  the  care  of  Dr.  Daniel,  who  was  after  made 
archbifhop  of  7 uam  in  Ireland)  taking  to  his  afliltance  one  Mr.  King  and  Mr.  Dennis 
Sheridan,  both  Irifhmen  and  clergymen,  and  excellently  (killed  in  the  language  or* 
their  own  country,  whofe  office  it  was  to  tranflate  the  then  Englifh  verfion  into  lrifh, 
whillt  the  bilhop  (who  was  excellently  learned  in  the  Hebrew  and  the  Irifh  languages) 
revifed  the  whole  work,  comparing  it  with  the  original,  and  either  expunged  or  added, 
as  he  faw  it  nearer  or  more  remote  from  the  original,  The  work,  thus  happily 
finiihed,  was  left  by  bifhop  Bedell  with  Mr.  Sheridan  the  tranflator,  (who  furvived 
him)  and  was  by  him  delivered  to  the  late  bifhop  of  Meath,  Dr.  Henry  Jones,  by  him 
communicated  to  Dr.  Andrew  Sal/,  from  whom  I  received  it  before  his  death*  and 
gave  it  to  your  predeceflbr  Dr.  Alarjb  ;  and  what  fate  it  hath  met  with  fince,  he  and 
others,  whofe  hands  it  hath  paffed,  can  bell  relate. 

Some  part  of  this  narrative  I  have  read  in  the  life  of  bifhop  Bedell,  lately  publifhed 
by  one  Clogy,  who  is  fomewhere  beneficed  in  England,  (if  he  be  alive)  and  married 
the  faid  bifhop's  daughter,  and  may  be  more  particular  if  confulted.  If  I  have 
miitaken  any  thing,  (as  perhaps  I  may*  as  to  the  name  of  King,  for  I  have  not  the 
book  by  me)  that  book  will  rectify  it :  the  remainder,  relating  to  Mr.  Sheridan,  you 
may  receive  a  more  ample  account  of  from  the  bifhop  of  Kilmore,  who  is  his  ion.  I 
have  fent  you  Mr.  Beyle's  letter,  conceiving,  that  it  may  import  you  more  than  mc. 
1  fuppofe  the  title  page  ought  to  be  in  Irifh  characters  firft,  and  then  in  Englifh  j 
with  this  infeription  in  both  :  The  hooks  of  the  Old  Tejlament  tranfiated  into  Irijh,  by 
the  Care  and  Dttigence  of  Dr.  William  Bedell,  late  Bijhop  of  Kilmore  in  Ireland,  and 
vow  printed  for  the  public  good  of  that  Nation.  London. 

Ir  Mr.  Boyle's  modefty  would  permit,  I  judge  it  necefTary,  that  at  the  end  of  the 
preface  lbmething  be  inferred  concerning  his  bounty  in  the  printing  it  at  his  own 
charges,  that  the  nation  may  know  their  obligation  to  fo  worthy  a  benefactor.  I  remain, 

S  I  R, 

Your  moft  humble  fervant, 

Anthony  Mid(n/is> 

Xf. 

•    PREFACE  to  the  Irish  Ne*,  Testament. 
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To  the  Chriftian  people  of  Ireland. 

ERE  you  have,  dear  countrymen,  the  New  Teftamcnt  of  our  blefTed  Lord  and 
Saviour  Jefus  Chriit  prefentcd  to  you,  in  your  country  garment,  tranfiated  unto 
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the  Irifh  tongue ;  and  therein  the  moft  noble,  the  moft  important,  and,  to  well  dit 
pofed  minds,  the  moft  plealant  reading;  that  poffibly  on  be  offered  to  their  view.  I 
fay  tl»e  moft  noble,  whether  you  confidcr  the  Author  of  if,  being  the  very  wifdom  of 
God,  his  divine  Son  Jclus,  and  his  holy  difciplcs,  taught  by  himfelf,  and  by  the  Holy 
Ghoft  guiding  their  pens  ;  whether  you  look  upon  the  fubject  of  this  ficred  book, 
which  ii  the  knowledge  of  divine  myfteries,  and  of  the  way  leading  to  your  everlaft- 
ing  happinefs  ;  in  which  confidcration  you  find  alio  the  fuprcmc  importance  of  this 
lacred  reading,  as  guiding  you  to  the  kingdom  of  heaven.  And  what  availeth  yotr 
to  purchafe  all  that  the  world  can  afford,  it  you  fhould  fall  (hort  of  that  glorious  en- 
joyment ?  And  if  God  hath  commanded  his  people  to  read  continually  the  law  which 
he  hath  given  them,  and  to  meditate  therein  day  and  night-,  and  if  focicties,  afpiring 
to  fomc  peculiar  degree  of  perfection,  do  believe  they  are  obliged  to  read  always  the 
iCoria.  rules  they  have  taken  to  that  end  ;  we  that  are  by  God's  mercy  called  unto  tbe  fiUtm- 
1 9'  Jbip  of  bis  Son  Jefus  Cbrift  our  Lord,  how  (hall  not  we  think  it  our  moft  neceffary  duty 
to  read,  and  continually  to  meditate  in  the  law  he  has  left  us  as  a  tcftament  and 
pledge  of  his  inheritance  ? 

Fimallv,  the  unfpeakable  pleafure  of  this  facred  reading,  was  well  experienced* 
and  frequently  attcfted  by  thofc  godly  fouls  who  happily  have  exercifed  themfelves  in 
it.    Them  you  may  conceive  fpeaking  to  the  Author  of  this  book,  in  the  Pfalm  cxviii. 
j  03.  How  /meet  are  tby  words  unto  my  tajle !  yea  fwetter  than  boney  to  my  moutb ;  and  ' 
Eh  T?"    in  tnat  °^  Canticles  iii.  Tby  fpeecb  is  comely.    St.  Clement  Martyr  declares,  that  what- 
*i«i'«f>o-  foevej  may  be  defired  for  harmlcfs  pleafure  or  profit  in  profane  books,  the  fame  may 
*0,ie*'  7  be  found  far  more  advantagcoufly  in  the  facred  fcripturc,  of  which  he  maketh  himfelf 
a  large  and  fair  induction,  running  upon  the  contents  of  fcveral  books  of  the  Holy 
*°ie!ioc    Bible.    An<*  St.  Auguftin  fays*  that  as  tbe  Jlore  of  gold,  fifoer  and  garment sy  which  the 
«i<>.  tTri-  Ifrceiites  brought  out  of  Egypt,  was  tut  mean,  in  comparifen  of  what  tbey  found  after  in 
feu        Jtrttftkmt  as  may  appear  by  tbe  wealth  of  King  Sclcmon :  fo  any  purchafe  of  knowledge  got 
in  the  books  of  the  heathens,  is  nothing,  being  compered  to  tbe  fcience  of  facred  fcripture. 

And-  this  being  true  enough,  fpeaking  of  fcripture  in  general,  is  Angularly  evinced 
in  this  divine  volume  of  the  New  Tcftament  of  our  L.ord  and  Saviour  Jefus.  For  if 
you  are  for  the  pleafure  of  hiftory,  relating  wonderful  fuccefies,  other  records  may 
reprefent  to  you  men  overcoming  other  men,  cities,  or  wild  be  alts  :  but  here  you  fhall 
find  a  divine  man  fubduing  the  world  without  worldly  arms  ;  the  lea  and  winds,  and 
all-  theelcmcnts,  even  the  devils,  obeying  his  commands  \  death  itfelf,  which  tram, 
pleth  all  human  power,  overcome  by  him,  railing  others  and  himfelf  from  under  the 
power  of  it,  and  mounting  with  his  own  proper  power  over  the  clouds  and  Ikies  unto 
the  higheft  heaven.  In  the  A&s  of  the  Apoftles  you  fhall  meet  with  the  like  prodi- 
gies wrought  by  his  difciplcs,  illiterate  fimple  men  triumphing  over  the  fwelling  fci- 
ence of  the  fages  of  this  world,  kingdoms  and  nations  obeying  their  word.  If  you 
defir*  moral  inftru&ions  for  ruling  your  life,  and  fteering  the  courfc  of  it  to 
everlafting  reft,  you  have  in  the  fcrmons  and  precepts  of  our  Saviour  fpread  over  the 
Gofpcl,  and  in  the  epiftlcs  of  his  bleffed  apoftles,  the  very  treafure  of  knowledge 
given  to  you  by  God  for  that  purpofe,  and  the  moft  excellent  fyftem  of  ethics  and  theo- 
logy diat  ever  was  leen  in.  the  world,  all  virtues  heretofore  known  to  men.thcre  com- 
mended and  exalted,  and  others  more  fublimc  never  before  praflifed  in  the  world, 
taught  by  our  Saviour  and  his-  difciplcs  in  their  precepts,  and  moft  powerfully  by  thcir 
cxamplcs.  St.  Cbryfoftem,  gloffing  upon  the  admirable  mecknets  of  David,  iparing 
his  inveterate  enemy  in  the  cave  of  Engeddi,  1  Sam.  xxiv.  exhorteth  all  men  to  print 
<w«ft.   in  their  hearts  that  paffage  j  for  it  is  impoj/ible,  faith  he,  thai  a  mind  converfmt  in  fucb 
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hind  of  hiftories  Jbould  be  overcome  by  paffions.  And  is  it  poflible,  that  a  man,  reading  *  th^h 
in  the  Gofpel  and  in  the  Acts  of  the  ApoIUes,  fo  many  prodigious  examples  of  humi-  *  s'u1, 
lity,  mcckncfs  and  patience,  practifed  by  our  Saviour  and  his  blcfled  difciples,  mould 
be  overcome  by  pride,  vanity,  or  impatience  ?  When  he  finds  the  Son  of  God  chcar- 
fully  bearing  affronts  offered  to  him  by  vile  men  ;  when  he  lees  the  holy  apoftles  re- 
joicing, that  tbty  were  counted  worthy  to  fuffer  Jbame  for  his  name,  Ads  v.  41.  fhall  he 
be  ftartled  at  every  fmall  injury  received  ? 

And  laftly,  if  you  are  for  a  fublime  extatic  contemplation  of  heavenly  myfteries, 
you  have  in  th»  venerable  prophetic  deepnefs  of  the  Apocalyps  fparklcs  of  divine 
light,  which  in  pious  and  humble  fouls  do  work  a  profound  relpect  of  God's  infinite 
grandeur  and  majefty. 

If  any  Ihould  fay,  that  this  precious  treafure  mould  be  referved  for  the  learned  in  • 
the  original  or  fchool  languages,-  and  not  expofed  to  popular  eyes  in  the  vulgar  ones; 
whatever  be  the  weight  of  this  confidcration,  it  has  been  over-ruled  already  by  all  Chri- 
ftian  nations,  Italy,  Spain,  France,  Germany,  England,w6.  all  other  kingdoms  and  coun- 
tries of  the  Chriftian  world,  do  enjoy  the  glorious  light  of  divine  lcripture  in  their 
native  idioms.  The  learned  doctors  in  divinity  of  the  univerfity  of  Paris,  have  re- 
printed of  late  the  New  Teftament  in  the  French  language,  following  therein  the  ex- 
amples of  the  doctors  of  Louvain  in  the  fame  faculty,  who  had  fet  forth  the  whole 
Bible  in  the  fame  language,  and  bemoaning  in  the  preface  of  their  edition  the  fad 
effects  of  the  common  neglect  of  reading  the  holy  lcripture  in  thefc  latter  times  of 
Chriftianity,  far  otherwifc  than  it  was  in  the  more  holy  primitive  ages  of  it.  All 
the  writings  of  the  holy  and  learned  fathers  of  the  church  arc  rcplcniflied  with  marks 
of  their  reipect  to  the  word  of  God  delivered  to  us  in  the  holy  fcripturc,  exhorting 
all  men  to  the  reading  and  knowledge  of  it.  The  Gofpel,  fay  they,  is  the  mouth  of 
Chrift  :  he  fits  in  heaven,  but  fpeaks  continually  on  earth.  How  then  dares  that  man 
call  himfelf  fervant  of  Chrift,  who  cares  not  to  know  what  he  ordains  him  to  do  ?  Or 
how  can  he  obey  him,  if  he  flights  to  hear  him  ?  The  precepts  of  the  Gofpel,  fays 
St.  Cyprian,  arc  the  foundation  of  our  hope,  and  the  nourilhment  of  our  heart.  It  is 
in  this  reading  we  find  light  to  guide  us,  ftrength  to  uphold  us,  and  remedy  to  heal 
us.  This  made  Csfarius,  bifhop  of  Aries,  to  fay,  that  thofe  very  men,  who  are  not 
able  to  read,  may  not  be  excufed  from  attaining  to  a  competent  knowledge  of  the  foul- 
healing  doctrine  of  the  Gofpel ;  for  if  even  fuch  men  do  find  means  to  learn  idle  and 
lewd  fongs  and  romances,  with  more  rcafon  they  Ihould  apply  themfelves  to  learn  the 
heavenly  doctrine  of  fcripture.  And  that  they  may  the  better  do  it,  the  forcfaid 
learned  doctors  of  Paris  and  Louvain,  as  alfo  other  pious  and  learned  men  in  all  na- 
tions of  Chriftendom,  have  taken  care  to  trantktc  the  holy  fcripture  into  .the  vulgar 
language  of  their  countries,  that  the  divine  doctrine  of  it  may  more  eafily  come  to 
the  knowledge  of  all  forts  of  men.  And  that  Ireland,  fomctimes  inferior  to  few  of 
the  nations  in  piety  and  learning,  might  not  be  deprived  of  the  like  happinefs,  has 
been  the  pious  zeal  and  care  of  worthy  patriots,  whole  names  ought  to  be  with  praife 
continued  in  the  memory  of  pofterity.  Such  we  find  to  have  been  John  Keari:ey,  iome- 
timc  treafurer  of  St.  Patrick's  church  in  Dublin  ;  Nicholas  Wailfh,  bifhop  of  OJfory  ; 
Ntbemiab  Odonelan  and  William  Odoncl,  both  archbifhops  of  Tuam,  by  the  help  of 
others  fkilful  in  the  lrifo  tongue,  the  province  of  Cznsught,  and  Sir  William  Ujher, 
clerk  of  the  council,  bearing  the  charge  of  the  firlt  edition  of  the  New  Teitamcnt 
in  lrilh. 

And  now  again,  that  edition  bring  worn  out  in  time,  and  few  copies  of  it  to  be 
found,  God  has  raifed  up  the  generous  fpirit  of  Robert  Boyle,  Eh]-,  lo.j  to  the  right 
Vol.  I.  a  a  hot.ourajle 
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honourable  Richard  carl  of  Corke,  lord  high  treafurer  of  Ireland,  renowned  for  his. 
piety  and  learning,  who  hath  caufed  the  fame  book  of  the  New  Teftament  to  be 
reprinted  at  his  own  proper  coft.  And  as  well  for  that  purpofc,  as  for  printing  the 
Old  Teftament,  a»d  what  other  pious  books  fhall  be  thought  convenient  to  be  pub- 
liihcd  in  the  Irifti  tongue,  has  caufed  a  new  fet  of  fair  Irifli  characters  to  be  caft  in 
London,  by  a  fkilful  artifan,  and  an  able  printer  to  be  inftructed  in  the  way  of  printing 
this  language ;  and  having  appointed  five  hundred  copies  of  this  new  edition  to  be 
beftowed  on  fuch  as  Hull  be  thought  to  make  the  beft  ufe  of  them,  has  extended  his 
charitable  zeal  towards  tlie  printing  of  the  Old  Teftament  in  Irifh,  giving  both  the 
ufe  of  his  characters  for  that  purpole,  and  fifty  pounds  of  his  money  for  a  beginning 
to  fubferiptions  for  the  publifhlng  it.  We  cannot  but  hope,  that  God  will  excite  the 
fpirits  of  other  pious  men  to  follow  the  heroic  example  of  this  nobleman,  in  fur- 
thering this  holy  work  for  the  good  and  comfort  of  many  poor  fouls,  pitifully  de- 
folate  and  blinded,  for  want  of  the  heavenly  light  of  the  word  of  God  to  fhtoe 
among  them. 

If  any  other  (hould  further  fay,  that  holy  fcripture,  tranflated  unto  common  lan- 
guage, mould  not  be  generally  permitted  to  all  men's  reading,  becaufc  fome,  by 
the  ill  ufe,  and  wrong  undcrftanding  of  it,  have  raifed  fchilms  and  many  diftur- 
bances  j  it  may  be  anfwered,  firft,  that  this  argument  proving  too  much  proves 
nothing  by  the  ordinary  rules  of  arguing.  It  proves  too  much,  becaufc  church- 
men and  the  more  learned  fhould  b.-  prohibited  the  reading  of  fcripture  more  care- 
fully upon  this  account,  whereas  Alius,  Ptlagius,  Nejlorius,  aad  other  prime  herefi- 
arclis,  were  churchmen,  and  of  eminent  learning.  Secondly,  that  becaufc  children 
do  cut  their  fingers  with  knives,  and  wicked  men  do  murder  others  with  fwords, 
knives  and  fwords  muft  be  taken  from  all  upon  the  like  account.  The  remedy  there- 
fore is  to  be,  not  to  take  away  knives  and  fwords,  and  lefs  the  fcripture,  but  the 
evil  ufe  of  them.  To  avoid  tins,  and  find  the  ineftimable  trcafure  cnclofcd  in  facrcd 
fcripture,  let  piety,  humility,  and  difcrction  guiding  both,  be  their  companions  in 
reading  it.  Let  their  piety  appear  in  feekin^  fincercly  the  will  of  God,  and  the  way 
to  him  in  that  holy  reading.  Let  their  humility  fhine  in  not  relying  too  much  upon 
their  own  judgment  in  the  expedition  of  fcripture,  where  it  is  obfcure,  but  praying 
to  God,  and  lecking  the  help  of  the  molt  warrantable  teachers  for  the  right  under- 
ftanding of  it  ;  in  the  choice  of  which  teachers,  their  difcretion  is  to  be  praiftifcd,  re- 
lying more  upon  the  moft  ancient,  molt  holy,  and  molt  generally  approved  in  the 
Chriftian  church. 

And  if,  after  ufing  their  beft  endeavour  to  find  out  the  right  underftanding  of 
fcripture,"  fome  places  of  it  fhould  continue  obfcure  to  you,  take  from  the  learned, 
humble  and  holy  doctor  St.  Auguftin,  this  excellent  leflbn  for  judging  of  thole  f  .cred 
UK   books :  Where  J  under/land  item,  fays  he,  not  only  nothing  can  be  more  wife,  but  alfono- 


J^'/c^'  thing  fenus  to  me  more  well  fpoken  :  and  where  I  do  not  under/land  them,  their  eloquence 
is  not  Jo  apparent  to  me  ;  but,  even  then,  J  do  not  doubt  but  it  is  fuch,  as  where  I  do  under - 
Jlar.d  than.  God  were  not  God,  if  to  be  comprehended  by  human  wit.  If  any  of 
his  words  fecm  to  you  not  fo  agreeable  to  reafon,  make  fure  account  the  fault  lies  in 
your  weak  11ndcrfta.11.iing ;  wait  patiently,  pray  and  read  again,  and  hope  in  God's 
mercy,  that  he  will  open  your  eye,  to  a  right  underftanding  •,  and  the  mote  often  you 
read,'  the  more  light  you  fhall  daily  receive.  Mark  whac  the  fame  great  doctor  St. 
a,;,  q  w.  Auguftin  declartth  of  his  own  experience.  /  do  publickly  avouch,  fays  he,  the  depth  o/Chri- 
fiian  jhiptures  to  be  fuch,  that  I  Would  daily  have  more  and  mere  to  leurn  in  them  ; 
though  from  my  childhood  to  decrepit  eld  aget  I  fhould  with  full  lei  fure,  mofl  eager  jiudy, 
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and  greater  toil,  endeavour  to  learn  them.  But  the  fame  holy  and  learned  doctor  giveth 
you  tor  comfort  what  is  certainly  true,  that  in  whai  is  plan  of  fcripture  you  have  all 
that  is  necelTary  for  your  initruction,  both  in  belief  and  in  a  good  life,  which  made 
St.  Paul  writing  to  Timttby  tell  him,  that  the  holy  fcriptures,  which  from  a  child  he  z  Tim. i,;. 
bad  known,  were  able  to  make  him  wife  unto  fahation.  Whereof  he  giveth  the  rcalbn,  '5>  l6'  '7* 
adding  immediately,  that  all  fcripture  is  given  by  infpirati'on  cf  tied,  and  is  profi- 
table for  doftrine,  for  reproof  for  eorretlion,  for  inffruelicn  in  righteoufnefs  that  the  man 
of  Cod  may  be  per  feel,  thoroughly  furnifked  unto  all  good  works. 

Now  therefore  the  excellency  of  this  holy  book  being  fo  incomparable,  and  fo  vaft 
the  importance  of  ic,  it  is  the  expectation  of  the  pious  and  learned  men,  who  have 
laboured  in  publilhing  it,  and  their  carneft  requelt  even  for  Chrift  Jefus  his  Dike, 
that  all  good  Chriftians  capable  to  make  ufc  of  it,  mall  in  their  refpective  ftations 
reverently  frequent  the  reading  of  it,  for  the  benefit  of  their  own  fouls,  and  of  others 
about  them,  or  under  their  charge  ;  and  more  efpecially,  that  all  godly  churchmen, 
who  have  the  cure  of  fouls,  may  read,  or  caufc  it  to  be  read  to  their  congregations, 
whereto  undcrftandcrs  of  the  Iriih  tongue  do  refort,  or  upon  this  encouragement  may 
refort  more  confidering,  that  no  preaching  is  lb  effective  to  work  upon  fouls,  as  the 
very  word  of  God,  which,  as  St.  Paul  fays,  is  quick  and  powerful,  and  fharper  than  any  Heb.i»,  i». 
two-edged  fword.  For  the  fame  reafon,  pious  fathers  of  families  fliould  caule  it  to 
be  read  on  fit  feafons  to  their  houfhoM,  inuring  them  to  a  deferved  love  of  this 
facrcd  reading,  in  lieu  of  romances  and  other  idle  or  noil'ome  divertifements.  Fo. 
rcigners  alfo,  who  defigning  to  continue  their  habitation  in  Ireland,  will,  by  the  rules 
of  common  prudence,  defire  to  purchafe  a  knowledge  of  the  language,  may  attain  it 
by  reading  this  book,  comparing  each  chapter  of  it  with  another  of  the  fame  con- 
tents in  the  language  they  underlrand ;  for  which  purpofe  fomc  mort  rules  have  been 
already,  and  more  ihall  be  publiihed,  for  the  right  pronouncing  and  reading  the 
Irilh  tongue. 

Finally,  ftudents  in  fchools  and  univerfirics,  who  defign  to  live  by  the  cure  of 
fouls  in  Ireland,  mall  upon  a  fertous  confideration  find  it  their  precife  duty  to  procure 
fuch  knowledge  in  the  language  of  the  natives,  as  may  enable  them  to  help  and  in- 
ftroct  the  fouls  committed  to  their  charge,  and  of  which  they  are  to  give  account 
to  God ;  for  notwithstanding  all  the  wife  ftatutes  and  endeavours  ufed  to  bring  this 
whole  nation  to  a  knowledge  of  the  Englilh  tongue,  experience  Ihews  it  could  not  be 
effected,  too  many  being  unable  to  give  fuch  teaching  to  their  children,  or  to  get 
it  for  themfelvcs  ;  and"  it  is  apparent,  that  in  Ireland  there  are  many  parilhes,  baro- 
nies, and  whole  counties,  in  which  the  far  greater  number  of  the  common  people 
do  undcrftand  no  other  language  but  the  Irifh.  This  being  fo,  how  can  it  be  prefumed 
of  any  godly  paftor  of  fouls  in  fuch  places,  that  he  fiYdl  not  procure  the  fpiritual 
welfare  of  thofe  men  by  the  fweat  of  whofe  brows  he  hath  his  bread,  enabling  him- 
lelf  to  preach,  read  to,  or  converfe  with  them  in  a  language  they  can  underitand, 
that  being  the  way  to  gain  their  good-will,  and  thereby  to  win  their  fouls  to  God  ?  For 
very  true  and  experienced  is  what  Arijlotle  faid,  plurimas  amicitias  tacitumilas  fola 
diffolvit,  that  want  of  communication  breeds  want  of  love  and  union.  And  to  gain 
their  affection  is  the  way  to  benefit  their  fouls,  and  cure  them  of  the  moft  deplorable 
blimlnefs  they  are  in,  fitting  long  time  in  darknefs  and  in  the  Jhadtw  cf  death,  for 
want  of  fctting  before  them  the  heavenly  light  of  the  word  of  God,  which  his  loving 
providence  hath  given  as  a  lantborn  to  our  feet,  in  this  our  pilgrimage  towards  our  vtA  . 
defired  home  of  heavenly  glory.    And  now  the  Lord  and  giver  of  it,  our  dear  104.  , 
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Saviour  Jcfus,  who  hath  infpired  the  thoughts  of  publifhing  this  facred  book  for 
the  good  of  fouls,  be  gracioufly  pleafed  to  grant  all  others  concerned  to  make  due 
ufe  of  it  towards  the  glory  of  God,  and  the  fpiritual  welfare  both  of  others  and  their 
own.  Amen. 


NUMBER  IV. 

Letters  and  papers  relating  to  the  diftributing  of  the  Irifli  Bibles 
in  the  Highlands  of  Scotland,  at  the  expence  of  Mr.  Boyle. 
Life,  p.  exxxix. 

I* 

Mr.  Kirkwood'/  Utter  to  Dr.  Wotton,  containing  a  general  account  of  Mr. 
BoyleV  concern  in  the  edition  of  thofe  bibles. 

Reverend  Sir,  June'  22,  1 702. 

I A  M  glad  you  are  going  to  publifti  the  life  of  the  excellent  Mr.  Beyle,  who  was 
lb  great  an  ornament  to  his  country  and  to  our  holy  religion.  I  reckon  it  one  of 
the  bleflings  of  my  life,  to  have  been  acquainted  with  fo  extraordinary  a  perfon, 
whofe  company  I  found  always  very  delightful  and  edifying.  It  was  foon  after  our 
acquaintance  was  begun,  that  I  had  the  opportunity  of  talking  with  him  of  the  fad 
ftatc  of  religion  in  the  Highlands  of  Scotland,  where  they  had  neither  bibles  nor  catc- 
chifm  in  their  own  language.  This  gave  him  an  occafion  to  tell  me  of  his  having 
caufed  five  hundred  bibles  in  IrUh,  in  a  quarto  volume,  in  the  lrilh  character,  to  be 
printed  for  the  ufe  of  thofe  in  Ireland,  who  understood  not  the  Englifh.  He  then 
offered  a  few  of  thofe  bibles  to  be  fent  into  Scotland,  to  fee  what  reception  they  might 
meet  with  there  :  a  dozen  of  them  was  firft  fent,  and  afterwards  two  hundred  •,  which 
made  one  for  each  parifli.  In  fuch  places,  where  thefe  books  were  diftributed,  they 
had  a  very  good  effect,  as  you  may  perceive  more  fully  by  the  papers  relating  to  that 
affair,  which  I  fend  you.  After  fome  time,  I  heard  from  fome  minifters  in  thofe 
parts,  that  it  was  the  earned  defire  of  many  who  wifhed  well  to  our  religion,  to  have 
a  new  impreflion  of  the  bible  in  the  Latin  character,  in  a  fmall  volume,  for  the  ufe 
of  fuch  perfons  in  the  Highland  pariflics,  as  had  been  taught  to  read  Englilh,  though 
they  did  not  underftand  it,  and  for  the  advantage  of  luch  children,  as  mould  be  fent 
to  fchool,  cfpecially  thofe  of  the  poorer  fort,  who  could  not  purchafc  books  for  them- 
fclves.  To  anfwer  the  pious  defires  of  fuch  perfons,  endeavours  were  ufed  in  Scot- 
land to  procure  another  impreflion  i  but  in  this  attempt  wt  met  not  with  fuccefs. 
The  firft  encouragement  that  was  given  me  to  go  on  with  it  in  this  kingdom,  was  by 
the  worthy  Mr.  Boyle,  who  told  me,  he  wo  jld  fubfenbe  for  printing  one  hundred 
bibles.  This  example  difpofed  others,  whom  I  acquainted  with  the  defign,  to  fub- 
fcribe  very  freely  and  largely.  Moft  of  the  fubferiptions  you  will  fee  in  the  printed 
paper  I  fend  you  relating  to' that  affair.    I  need  not  mention  other  particulars,  only 
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in  (hort,  after  fome  few  years,  this  work  was  happily  finifhed,  the  books  were 
printed,  tranfmitted  into  Scotland,  and  long  ago  the  greateft  part  of  them  was  dif- 
perfed  in  the  fcveral  counties  of  the  Highlands.  We  have  had  many  accounts  of  the 
happy  effects,  which  have  attended  our  endeavours,  in  behalf  of  thofe  poor  people, 
who  have  been  fo  long  neglected  and  fufFered  to  remain  in  a  ftate  of  ignorance  ancK 
barbarity.  By  the  printed  paper  you  will  likewife  lee,  that  there  were  fix  thou  land 
catechifms  and  prayer-books  in  Irilb  printed  at  the  only  charge  of  Mr.  Boyle,  for  the 
ufe  of  the  Highlanders,  which  were  accordingly  fent  down  into  Scotland  •,  many  of 
which  have  been  likewife  difperfed  among  the  Highlanders.  The  catcchifm  and 
prayers  were  compofed  by  Mr.  Char  tens,  and  were  i  ran  dated  into  Irifh  by  Sir  Hugh 
Campbell,  of  Caddel,  and  afterwards  revifed  and  corrected  by  Mr.  Kirk.  There  were 
added  to  the  catcchifm  fome  paffages  of  fcripturc,  containing  the  principal  heads  of 
the  Chriftian  religion,  to  ferve  as  a  fhort  and  plain  trait  of  devotion  and  Chriftian 
morality.  It  was  this  catcchifm  and  prayers,  that  are  mentioned  in  the  bilhop  of 
Kofi's  letter.  As  for  the  papers  I  fend  you,  which  have  fome  relation  to  that  great 
man,  I  leave  it  to  you  to  make  ufe  of  them,  or  any  part  of  them,  in  fuch  fort,  as 
you  judge  may  beft  ferve  your  defign.  When  you  have  done  with  them,  be  pleafed 
to  return  them  to  me  again,  to  be  left  for  me  at  Mr.  Mitoourn's  a  Watchmaker  at 
the  Blue  Boar  in  the  Old  Baily,  near  Ludgate,  London.  As  for  the  letter  from  Mr. 
Cbarteris,  1  fend  it  you,  that  you  may  fee  the  high  opinion,  that  pious  and  primitive 
perfon  had  of  the  famous  Mr.  Boyle.  As  for  Mr.  Boyle's,  own  letter,  the  chief  reafon 
why  I  fend  it,  h  upon  the  account  of  fome  few  feafonable  expreffions  in  it  about  edu- 
cation, which  may  be  very  well  improved  in  fome  part  or  other  of  his  life.  As  for  the 
letter  from  Mr.  Kirk,  a  Highland  minifter,  who  was  corrector  afterward  of  the  prefs, 
when  the  Irifh  Bible  was  reprinted,  perhaps  it  will  furnifh  you  with  fome  hints  not 
unufeful  to  your  defign.  I  need  fay  no  more  as  to  this  matter.  I  heartily  wifh  you 
may  have  good  fucccls  in  what  you  are  about,  that  you  may  be  able  to  let  forth  fo 
great  a  pattern  and  example  in  fuch  a  light,  as  may  move  others  to  have  a  higher  re- 
gard for  folid  piety,  and  ufeful  learning.  Before  I  conclude  this  letter,  I  muft  ac- 
quaint you  with  another  defign,  which  has  been  fet  on  foot,  in  behalf  of  the  minifters, 
fchool-mafters  and  probationers,  in  the  Highlands.  The  reafons  of  this  defign  you 
will  fee  in  the  printed  paper  I  fend  you.  They,  who  are  now  in  the  government 
there,  have  fo  far  efpoufed  it,  as  to  recommend  it  to  the  feveral  prefbyterics  to  pro- 
mote it.  I  know  your  good  affection  to  religion  and  learning  will  difpofc  you  to  en- 
courage a  work  of  this  tendency,  which  is  likely  to  prove  of  very  great  ufe  and  ad- 
vantage. Your  neighbour,  Mr.  Frank,  can  acquaint  you  with  fome  farther  parties 
lars  relating  to  this  affair.    I  am, 

Reverend  Sir, 

Your  affectionate  brother, 

and  humble  fervant, 

Ja.  Kjrkwood. 
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An  account  of  the  defign  of  printing  3000  Bibles  in  Irifli,  for  the  ufe  of  the 

Highlanders. 

THE  inhabitants  of  the  Highlands  of  Scotland  have  never  had  the  bible  in  their 
own  language,  which  is  the  Irilh.  Some  endeavours  have  formerly  been  ufed 
in  Scotland,  to  have  it  printed  in  that  language,  but  hitherto  they  have  proved  tin- 
fuccefsful.  Of  late  the  honourable  and  pious  and  learned  Mr.  Beyle  hath,  at  great 
charge,  caufed  to  be  printed  500  Bibles  in  Irifli,  which  were  defigned  for  Ireland ; 
and  accordingly  mod  part  of  them,  efpecially  the  New  Tcftaments,  were  by  him  fent 
thither.  Of  the  books  of  the  Old  Teftamcnt  which  remained,  he  fent  above  two 
hundred  into  Scotland,  which  made  one  book  for  each  parilh  in  the  Highlands,  there 
being  fo  many  pariflies  in  thofe  parts,  which  are  of  very  large  extent,  containing 
great  numbers  of  people.  The  fame  excellent  and  worthy  pcrfon  was  at  thr  charge 
of  printing,  for  the  ufe  of  the  Highlanders,  joco  catcchilms  and  prayer-br.oks  in 
Irifli,  with  lbme  pafiages  of  fcripture,  containing  the  principal  heads  of  the  Chriftian 
religion,  they  never  having  hacf  any  fuch  helps  before,  fie  hath  alfo  lately  given 
money  for  to  reprint  as  many  more.  Several  of  thole  bibles  and  catcchifms  have 
been  diftxibuted  among  fuch  pariflics  in  the  Highlands  as  are  near  Edinburgh,  and 
where  the  prelent  commotions  have  not  prevented  their  being  fent.  The  reft  will 
now  be  lent  very  fpccdily.  In  all  thofe  places,  where  they  have  been  fent,  the  peo- 
ple expreis  a  wonderful  joy,  and  a  great  defire  to  know  the  word  of  God  j  fo  that 
they,  that  can  read,  are  at  fome  pains  to  teach  others  to  read  likewife.  And  fuch  is 
their  zeal,  that  they  fend  for  the  bible  fomctimes  to  one  part  of  the  parifti,  and  fome- 
tirr.es  to  another,  that  they  may  read  on  the  week  days  ;  and  then  they  return  it  to 
the  church  on  the  Lord's  day,  that  all  may  hear  it  read  publickly.  And  it  is  very 
remarkable,  that  amidft  the  public  commotions  in  that  kingdom,  fcarce  any  of  thofe 
Highlanders,  who  have  received  bibles  and  catechifms,  and  have  been  inftru&ed  in 
the  knowledge  of  truth,  have  joined  themfelvcs  to  the  adversaries  of  the  prefent 
happy  fcttlemer.t.  All  fort  of  people  among  them  exprefs  an  earneft  defire  to  have 
another  impieflion  of  the  bible  in  Irifli  for  themfelves  and  for  their  children,  that  by 


barbarity.  'I  he  money  collected  for  carrying  on  the  work  is  to  be  depofited  with  the 
reverend  do&or  Ikmeck,  who  hath  been  pleafed  charitably  to  accept  of  the  trouble 
of  receiving  it.  Several  worthy  perfons  both  of  England  and  Scotland,  have  promifed 
their  concurrence,  and  fignified  the  proportions  they  intend  to  give,  of  whom  alfo 
not  a  few  have  already  lint  their  money  to  Dr.  Horneck,  at  his  houfe  in  Exeter-Jlreet, 
who  hath  a  lift  of  their  names,  with  the  fums  of  money  they  have  fubferibed  or  fent. 
They  who  have  not  yet  fent  their  money,  are  delired  to  fend  it  as  foon  as  may  be. 
The  peribn  employed  for  the  prirting  this  bible  is  Robert  Everingbam  at  the  Seven 
Stars  in  Ave-tnary  lane  nigh  Pater-iwjkr-rczv  Mr.  Robert  Kirk,  minifter  of  Aberfoyle 
in  Monte'ub  in  the  Highlands  of  Scotland,  is  come  to  Lc  don  to  attend  the  prefs.  The 
work  is  now  begun,  and  will  be  liniflicd  ^God  willing)  before  Chriftmas  next.  The 
books,  which  are  fubferibed  lor  by  fome  charitable  perfons  of  this  kingdom,  are  to 
be  diftributed  (by  the  advice  and  with  the  concurrence  of  perfons  of  public  authority 
in  the  kingdom  of  Sccl'.rnd)  amongft  the  poorer  fort  of  Highlanders.  As  for  the 
books,  which  arc  fubfciibcdfor  by  thofe  of  Scotland,  they  are  likewife  to  be  oeftowed 
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on  poor  people,  fo  far  as  is  needful  ■,  and  as  for  the  money,  which  fhall  be  got  from 
thofc  Highlanders,  who  are  able  to  buy  books  for  themklvcs,  it  is  to  be  kept  in 
ftore,  as  a  fund  for  another  imprcflion  of  the  bible  in  Irifh,  or  for  printing  fome  fuch 
ufeful  treatife  in  that  language,  as  (hall  afterwards  be  thought  moft  proper.  Wc 
have  fufficient  reafon  to  expect.,  that  fchools  will  be  fettled  in  all  parifhes  of  the  High- 
lands, that  thereby  this  charitable  dclign  may  be  rendered  effectual.  l*his  will  be 
fhortly  recommended  to  the  care  of  the  parliament  in  Scotland.  The  paper  and  print- 
ing amounts  to  275  /.  at  is.  10 d.  per  book  in  quires,  the  binding  (at  8  d.  per  book) 
amounts  to  looi  which  in  all  makes  375/.  Towards  which  we  have  the  following 
iubferiptions,  which  amount  to  244  /.  8  s.  f?  d.  So  that  there  is  wanting  to  complete 
the  charge  ot'  paper  and  print  30  /.  1 1  s.  4  d.  and  for  binding  100  /.  in  all  wanting 
130/.  11  J.  4  k.  There  arc  alio  New  Tcftamcnts  10  be  printed,  for  the  ufc  of  young 
children  learning  at  fchool,  the  number  of  which  will  be  proportioned  to  the  money, 
that  fliall  be  given. 

/.    s.  d. 

Mr.  Beyle  gave  for  diis  charitable  ufc  8    6  8 

As  alio  did  feveral  other  perfons  thefum  2j6    2  o 

Total  amounting  to,  with  Mr.  Beyle's,  244.    S  8 

nr. 

An  anfwer  to  the  objeclion  agabijl  printing  the  bible  in  Irijh. 

T  T  tt  not  to  be  doubted,  that  a  great  many  who  make  this  objection,  do  it  without 
I  any  bad  defign,  but  only  through  their  not  confidcring  the  matter  fufficiently. 
And  therefore  to  remove  their  miftake  and  prejudice,  the  following  confideracions  are 
offered  unto  them,  whereby  thefe  two  things  will  appear,  ill,  That  the  extirpation 
of  the  lrifh  language,  out  of  the  Highlands  of  Scotland,  is  not  poflible  in  this  age. 
And  fccondly,  That  it  is  not  probable  to  be  effected  in  fuccccding  ages.  As  to  the 
firft,  it  may  appear  fufficiently  to  any  who  will  confider  the  methods  of  doing  it. 
As  1  ft,  By  colonies.  2dly,  By  fcattering  the  Highlanders  all  over  the  nation,  2<Uy, 
By  fchools.  4thly,  By  fending  their  children  to  lerve  in  other  parts  of  the  kingdom,, 
and  fo  to  learn  Englifh.  As  to  the  lirft,  if  feveral  colonies  fhould  be  fent  among 
them,  what  could  they  do  towards  the  extirpating  the  language,  unlefs  wc  fhould 
fuppofe  them  more  numerous  than  the  inhabitants,  which  is  impracticable  ?  For 
neither  could  the  reft  of  the  nation  fpare  fo  great  a  mimbcr  of  people,  nor  yet  could 
the  barren  mountains  of  the  Highlands  afford  them  the  conveniences  of  life.  Bolides, 
the  Highlanders  not  living  in  towns,  but  fcattered  up  and  down  in  very  fmall  villages 
and  finglc  houfes,  the  fettling  of  colonies  among  thein  couid  not  lignify  much  to 
root  out  their  language.  As  to  the  2d  of  lcattering  the  Highlanders  all  over  the 
nation,  it  is  an  idle  dream,  not  at  all  practicable ;  for  neither  would  the  generality  of 
the  Highlanders  leave  their  native  foil,  nor  yet  would  others  readily  receive  them. 
And,  ^dly,  As  for  fchools,  neither  can  ihey  doit:  for  firft  we  may  foppofe,  that 
there  will  be  flill  too  many,  who  g'j  not  to  fchool  through  the  poverty  and  negligence 
of  the  parents,  and  unchantablcncls  of  richer  neighbours  :  now  thofe  that  tarry  at 
home,  muft  needs  retain  their  own  language.  2dly,  Wc  may  very  reafonably  fup- 
pofe, that  many  who  lend  their  children  to  fchool  to  karn  to  read  Englifli,  are  noc 
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able  to  keep  them  fo  long  under  the  care  of  a  fchool-maftcr,  as  to  have  time  to  learn 
to  fpcak  it,  though  they  may  have  time  to  read  and  underftand  it  pretty  well  in 
books.  3dly,  Suppofe  one  of  ten  or  five  children,  who  are  fent  to  fchool,  fhould 
learn  it  perfectly  to  fpcak  it,  and  underftand  it  when  fpoken,  yet  what  is  this  to  the 
extirpating  the  language  in  this  age  ?  What  muft  be  done  with  the  four  or  five,  or 
the  nine  or  ten  children,  not  to  fay  any  thing  of  aged  perfons,  who  cannot  fpeak 
Englifh  ?  Ought  not  care  to  be  taken,  that  they  perifh  not  for  lack  of  knowledge  ? 
Or  fhall  the  blefied  means  of  heavenly  light  and  comfort  be  with-hcld  from  them,  as 
from  a  generation,  that  God  hath  curfed  and  foriaken  ?  Far  be  it  from  all  thofe 
that  bear  the  honourable  name  of  Chriftians,  to  harden  themfelves  againft  their 
brethren,  and  under  pretence  of  any  human  policy  to  fight  againft  the  kingdom  of 
our  God  and  Saviour.  As  to  the  fourth,  to  wit,  fending  children  from  the  Highlands 
to  fcrve  in  thofe  pans,  where  they  fpeak  Englilh,  it  can  fignify  but  very  little ;  for 
there  are  not  many  (in  companion)  who  can  be  lent  into  other  parts  of  the  kingdom  j 
and  it  is  known  that  many  who  have  continued  for  fome  years  in  thofe  parts  where 
they  fpeak  Englilh,  have  never  acquired  fo  much  (kill  in  that  language,  as  to  be  able 
to  underftand  a  fermon  in  it.  As  to  the  fecond  thing,  that  it  is  not  very  likely  to  be 
effected  in  fucceeding  ages,  may  appear  from  the  following  particulars,  ift,  Where 
is  here  an  mftance  of  any  fuch  thing,  that  has  been  done  any  where  in  the  world, 
except  in  fuch  places  where  the  conquerors  have  been  more  numerous  than  the  con- 
quered ?  It  is  known  to  all,  who  arc  acquainted  with  the  ftate  of  Europe,  that  in 
moll  kingdoms  there  are  fome  provinces,  which  fpeak  a  different  language  from  what 
is  fpoken  in  the  reft  of  the  provinces  of  the  fame  kingdom.  2dly,  Many  thoufand 
Highlanders  are  leparated  Irom  the  reft  of  the  nation  by  ifiands,  -fo  that  they  have 
very  little  conversion  or  commerce  with  any  but  thofe  of  their  own  language  j  and 
therefore  it  is  very  hard  to  imagine,  how  their  language  fhould  be  extirpated.  3dly, 
It  has  not  been  known  or  heard  of  in  this  age,  nor  for  any  thing  we  can  learn  in 
fome  paft  ages,  that  any  one  parifh,  where  they  have  been  wont  to  preach  in  Irifh, 
has  learned  lb  much  Englilh,  as  not  ftill  to  need  a  preacher  in  the  Irilh  language. 
4thly,  In  fcvcral  parifhes  in  the  borders  of  the  Highlands,  where  they  preach  only  in 
Englilh,  there  remain  ftill  fome  corners,  where  the  inhabitants  go  to  have  their  chil- 
dren baptifed,  and  to  hear  fermons  in  the  adjacent  parifhes,  where  they  preach  in 
Irifh,  becaufc  they  underftand  not  thofe  that  preach  in  Englilh  ;  which  plainly  fhews, 
that  the  Lnglifh  language  does  not  prevail  fo  much  over  the  Irifh,  as  fome  would 
make  the  world  believe,  fthly,  About  one  half  of  the  minifters  in  the  Highlands 
(according  to  our  heft  information)  preach  only  in  Irifh,  which  fhews,  that  there  is 
very  little  Englifh  underftood  in  their  parifhes.  And  where  they  preach  one  half  of 
the  day  in  Englifh,  it  is  in  many  places  of  very  little  ufe  to  the  generality  of  the 
people  ;  of  whom  feveral  can  buy  and  fell  in  Englifh,  who  do  not  underftand  a  fermon 
in  that  language.  As  to  (he  women  and  children,  fcarcc  one  in  twenty  can  fpeak 
Englifh  throughout  the  Highlands.  6th!y,  It  is  very  confiderable,  that  in  Kintyre  (a 
country  in  the  Highlands)  whence  the  Highlanders  were  expelled,  and  where  others, 
who  fpoke  Englilh,  were  planted  in  their  Read,  in  procefs  of  time,  by  frequent  con- 
verfation  with  the  neighbouring  Highlanders,  many  of  them,  inflead  of  propagat- 
ing the  Englilh  language,  have  learned  Irilh-,  fo  that  now  they  preach  once  a  d^y  in 
.  Irilh  in  t lie  chief  churches  of  the  country.  To  which  might  be  added,  -thly,  That 
t;?e  Highlanders,  as  much  as  any  people,  are  very  much  in  love  with  their  own 
ancient  language,  and  jealous  of  all  ddigns  againft  it.  After  all  that  hath  been  faid, 
it  doth  fufhcienily  appear,  how  little  ground  there  is  to  think  it  likely,  that  the  lan- 
guage 
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igaage  of  two  hundred  thoufand  perfons  can  be  extirpated ;  for  by  a  moderate  com- 
putation, there  can  be  no  fewer  in  the  Highlands,  where  there  arc  about  two  hundred 
parilhcs,  which  makes  above  a  fifth  part  of  the  parifhes  of  the  whole  kingdom  :  and 
therefore  how  neccflary  it  is  to  carry  on  and  encourage  this  defign  for  the  further  re- 
formation of  fo  confiderable  a  part  of  the  kingdom.  When  once  the  children  are 
provided  with  Irilh  Bibles,  and  taught  to  read  them,  they  will  be  means  of  inftructing 
the  families,  to  which  they  belong.  And  befides  the  great  advantage,  which  people 
in  general  will  reap  by  this  charitable  work,  the  miniilcrs  themfclves,  and  lludenu 
in  divinity,  will  thereby  receive  unfpcakable  advantage.  It  will  prevent  the  miitakes, 
which  many  have  been  guilty  of  in  tranflating  the  holy  fcriptures  and  by  reading 
the  Bible  in  Irifh,  which  will  be  no  hard  matter  to  do,  for  thofe  who  can  read 
Englilh,  this  impreflion  being  in  the  Latin  character,  they  will  be  enabled  in  an  apt 
and  uniform  ftile  (becoming  won  familiar  by  ufe)  with  greater  advantage  to  exprefs 
their  thoughts  in  their  addrefles  to  the  people,  both  in  public  and  in  private.  The 
fcriptures  are  the  weapons  of  the  Chriftian  warfare ;  and  lhall  we  unchriftianly  and 
unmercifully  deprive  our  brethren  of  that  which  they  have  fo  great  need  of  in  their 
defence  and  fafeguard?  How  careful  has  the  church  been  in  all  ages  (except  fince 
I'opery  prevailed  in  the  world)  to  tranflatc  the  Holy  Bible  into  the  language  of  all 
nations,  which  were  converted  to  Chriftiatiity  !  And,  not  to  mention  what  was  done 
in  other  countries,  Bede  tells  us,  that  in  this  rfland  the  Bible  was  read  in  five  dialefts, 
then  vulgarly  ufed,  to  wit,  of  the  Angles,  the  Britains,  the  Scots,  the  Picts,  and 
the  Latins.  How  juft  a  prejudice  againlt  the  Papilts  is  their  hindering  people  from 
leading  the  holy  fcriptures  !  They  put  that  light  under  a  bufliel,  which  God  hath 
appointed  to  be  fet  on  a  candleftick. 

IV. 

Mr.  Kirkwood  to  Mr.  Boyle. 

Honoured  Sir,  Ajlwick,  Nov.  5,  1687. 

THIS  is  only  to  fliew  you,  that  the  bifhop  of  Rofs,  with  the  clergy  of  his  dio- 
cefe  fynodically  aflembled,  by  one  of  their  number  defires,  that  thanks  may  be 
returned  you  in  the  moil  affecYionate  manner,  for  that  very  good  work,  the  making 
the  fcriptures  to  be  more  known,  when  others  have  defign  to  eclipfc  them.  The 
number  of  the  minifters  of  that  dioccfe  arc  3 1 .  They  propofe  this,  that  if  you  have 
fo  many  Bibles  as  may  ferve  them,  each  of  them  one,  they  arc  moft  willing  to  pay 
for  them.  As  for  the  catcchifms,  they  give  this  account,  that  the  province  is  fuffi- 
ciently  furnifhed  with  them  already  in  the  Irifh  tongue.  This  is  all  that  I  have  heard 
of  late.  I  know  not  whether  thefe  catechifms,  which  they  mention,  arc  printed :  if 
it  is  fo,  they  are  both  tranflatcd  and  printed  very  lately.  I  hope  to  hear  fliortly  from 
other  parts  of  the  Highlands,  where  there  is  (till,  for  ought  I  know,  need  of  fuch 
helps.  I  (hall  not  fail  to  acquaint  you,  whenever  I  hear  from  thofe  pans.  When 
thefe  ten  or  twelve  bibles  (which  my  friend  Dr.  Denvant  told  me  you  intended  to  give 
to  the  Highlanders)  are  bound,  I  have  defircd  a  friend  of  mine  to  fend  them  care- 
fully. It  you  think  fit  to  fend  fome  dozens  more  unbound,  1  fliall  take  care,  that 
they  be  bound  in  Scotland,  and  diftributed  to  the  beft  advantage.  I  have  wrote  to 
thofe  who  divide  them  amongft  the  Highlanders,  to  give  them  chiefly  to  fuch  mi- 
nifters, whole  parifhes  are  in  greateft  want  of  them,  with  thefe  two  conditions :  ift, 
Vol.  I.  b  b  that 
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that  the  miniflers  read  fome  chapters  every  Lord's  day  to  the  people  who  never  heard* 
a  chapter  read  in  their  lives ;  and  on  other  days,  when  they  can  have  occafion,  as  at 
baptifms,  burials,  marriages,  &c.  The  fecond  is,  that  the  miniflers  take  care  of  the 
Bible,  as  being  for  the  ufc  of  the  parifh,  that  it  be  not  alienated  from  this  defign  %  fa 
that  if  a  minilter  be  removed  into  another  parifh,  or  die,  yet  the  Bible  may  Hill  be 
kept  and  prefcrved  for  the  ufc  of  the  fame  parifh.  If  there  are  more  bibles  than 
fcrve  each  parifh,  then  fome  may  be  given  to  the  more  numerous  and  confiderable 
families,  for  the  benefit  of  the  children  and  fervants,  who  know  not  the  Englifh 
tongue.  I  thought  fit  to  mention  the  fending  a  good  many  bibles  together,  becaufc 
I  hope  they  may  be  more  uleful  now  than  before,  having  heard  of  the  good  fuccefs, 
which  fome  zealous  pcrfbns  have  had  in  preaching  amongft  them  of  late.  As  to  the 
number  of  the  parifhes  in  the  Highlands,  I  believe  they  are  not  above  200,  if  you 
think  fit  to  fend  lb  many.  I  doubt  not  but  it  would  be  of  fingular  advantage  towards 
your  defign,  if  you  wrote  a  letter,  addrefled  in  general  to  the  bifhops  and  clergy  of 
the  Highlands  of  Scotland,  or  to  the  minifters  of  the  Gofpel  in  the  churches  of  the 
Highlands  of  Scotland,  wherein  might  be  reprefented  to  them  your  defign  in  caufing 
thefe  bibles  to  be  printed,  and  the  defirc  vou  have,  that  they  may  contribute  their 
affiftance  in  making  your  defign  effectual  for  the  purpofes  of  the  Gofpel.  I  know 
your  piety  and  zeal  to  be  attended  with  fo  much  prudence  and  difcretion,  that  you 
are  able  to  do  this  in  that  manner,  which  will  greatly  conduce  towards  the  rendering 
your  work,  which  you  have  done  already,  fo  much  the  more  profitable.  For  the 
better  difperfing  of  fuch  a  letter  (which  I  very  much  wifli)  there  might  be  4  or  500 
of  them  printed  :  or,  if  you  are  not  for  that,  care  fhall  be  taken  to  tranferibe  fcvcral 
of  them.  1  hope  you  will  pardon  the  freedom  I  ufe  in  this  matter.  If  I  know  how 
to  be  ferviceable  to  you  in  any  good  defign,  you  might  expect  to  find  me  always 
ready  to  fhew  you,  how  much  I  am, 

Honoured  Sir, 

Your  mod  affectionate  and  mod  humble  fervanr, 

James  Kirkwood. 

He  whom  I  have  defired  to  take  care  of  the  bibles,  is  called  Ofivald,  a  bookbinder, 
at  the  Blue  Pcfts  in  Air-jlrcet,  Piccadilly. 

1  have  wrote  to  Scotland,  that  if  it  will  do  well  enough  to  print  the  little  books  in 
the  Englifh  character,  as  I  believe  ic  will  (for  all  who  can  read  the  one,  as  I  am  in- 
formed, can  read  the  other}  then  they  may  print  as  many  as  they  think  fit  at  Edin- 
burgh, where  they  can  cafily  find  an  Highlander  to  ovcrfee  the  prefs.  This,  if  it 
fucceed,  will  prevent  a  great  deal  of  trouble.  What  expencc  they  are  at  in  printing 
them,  may  be  lent  by  a  bill  of  exchange. 

V. 

Mr.  Kirkwood  to  Mr.  Boyle. 

S  I  ft,  4/hcich,  Dec.  15,  1687. 

*\7  ESTERDAY  I  heard  from  Mr.  Ofwald  (of  whom  I  wrote  to  you)  that  there 
X    are  32  bibles  ready  to  be  lent  with  the  firft  occafion.    I  have  writ  to  the  bifhop 
of  Rofs  this  inclofed,  which  I  thought  fit  to  fend  to  you,  that  if  it  is  not  wholly  ac- 
cording 
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cording  to  your  thoughts  and  defign  (which  I  have  prefumed  to  guefs  at  in  this 
manner)  then  you  may  either  acquaint  me  more  fully  with  your  mind,  or  defire  Mr. 
Ofwald  to  write  to  the  bifhop,  unlefs  perhaps  you  may  think  good  to  write  yourfclf. 
If  you  think  fit  to  fend  my  letter  as  it  is,  be  pleafcd  to  fcal  it  up,  and  let  Mr.  Gregg 
deliver  it  to  Mr.  Ofwald,  to  whom  I  have  written  about  the  bibles,  that  they  may 
be  lent  fafely  to  Scotland.  Since  my  laft  to  you  I  have  heard  concerning  the  lriftt 
tranflation  of  the  prayer-books,  that  they  have  a  great  mind,  that  they  be  print- 
ed in  Scotland,  if  it  can  be  got  done.  1  heartily  pray  for  your  prefervauion,  and  that 
•God  may  direct  and  afilft  you  in  all  your  ways.    I  am, 

SIR, 

Your  moft  affectionate  and 

moft  humble  fcrrant, 

James  Kirkwood. 

VI. 

Mr.  Kirkwood  to  the  bifhop  of  Rofs. 

My  Lord,  Jftwick,  Dec.  14,  1687. 

HAVING  received  a  letter  from  one  of  my  friends  in  Scotland,  wherein  I  was 
told,  that  it  was  your  lordlhip's  defire,  as  alfo  of  all  the  clergy  of  your  dioccfe, 
-that  thanks  might  be  returned  to  the  excellent  Mr.  Boyle,  for  his  generous  and  cha- 
ritable offer  of  fome  bibles  for  the  ulc  of  the  Highlanders  •,  I  did  accordingly  ac- 
quaint him  therewith.  Since  which  time  he  hath  been  pleafcd  to  caufe  200  bibles  in 
■die  Irilh  tongue  to  be  bound,  whereof  one  is  for  your  lordftiip,  and  thirty-one  for  the 
minifters  of  your  diocefc.  The  reft  are  for  the  ufe  of  other  parilhes  of  the  Highlands. 
J  know  Mr.  Boyle's  defign  in  caufing  thefe  bibles  to  be  printed  ;  and  now  his  bellowing 
them  freely  where  they  are  needful  is,  that  he  may  thereby  contribute  his  afliftancc 
towards  the  propagating  the  knowledge  of  the  Gofpel  of  Chrift  Jcfus,  that  by  thefe 
/acred  writings,  they  who  are  in  darknefs,  and  ignorant  of  divine  things,  may  be 
enlightened,  and  refcucd  from  fin  and  folly.  He  defires  no  other  reward  for  thefe 
books,  but  to  hear  they  produce  the  effect,  which  he  heartily  wilhes  and  prays  for. 
1  doubt  not  but  that  your  lordfhip  will  recommend  to  your  clergy  fuch  methods,  as  in 
Chriftian  prudence  you  judge  may  be  moft  proper  and  effectual  for  promoting  fo 
good  a  deiign.  Mr.  Beyle  hopes,  that  the  minifters  will  read  every  Lord's  day  fome 
chapters  to  the  people,  or  caufe  them  to  be  read  by  fit  perfons,  at  that  time,  and  at 
other  times,  when  people  come  to  church.  Thefe  bibles  are  intended  for  the  ufe  of 
the  parilhes  ;  and  therefore  you  will  be  pleafcd  to  acquaint  your  clergy  therewith, 
itft  otherwife  by  the  death  of  the  minifters  the  bibles  fall  into  the  hands  of  thofe  who 
will  not  take  much  care  to  ferve  this  defign.  I  am  mighty  glad,  that  it  hath  pleafcd 
(Jod  to  raife  up  Mr.  Boyle  to  pcrfue  fo  excellent  a  defign,  as  the  fpreading  abroad  the 
knowledge  of  the  holy  fcriptures,  which  he  hath  done  likewife  in  fome  other  lan- 
guages :  fo  that  he  hath  not  only  afforded  great  light  to  the  world  by  his  excellent 
pbilofophical  writings,  but,  which  is  far  better,  hath  done  his  utmoft  to  fill  fome  of 
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the  dark  places  of  the  world  with  the  light  of  divine  truth,  by  thefe  ufeful  tranflation* 
of  the  bible  into  fo  many  languages.  How  much  may  lb  great  an  example  make 
many  of  our  facred  order  to  blufh  and  be  afhamcd,  confidering  that  we  do  fo  little 
good  in  the  world,  and  concern  ourfelves  fo  little  for  the  honour  of  our  great  mafter  j 
have  fo  little  love  for  the  fouls  of  men,  and  are  fo  barren  of  good  defigns  and  works, 
although  we  are  appointed  by  God  for  this  very  thing,  to  make  it  our  bufinefs  to 
lave  men's  fouls,  to  make  them  wife  and  good,  to  turn  them  from  darknefs  to  light, 
by  the  light  of  pure  and  holy  doctrine,  and  of  an  heavenly  convcrfation  ?  And  as  at 
all  times  this  ought  to  be  our  meat  and  drink,  fo  efpecially  when  we  fee  Jiow  great 
pains  many  are  at  to  fill  the  world  with  darknefs,  to  corrupt  men's  hearts  and  lives,  to 
lead  them  into  errors  and  delufions.  I  humbly  beg  your  lordlhip's  blcfling  and 
prayers.    I  am, 

My  Lord,  Uc. 

James  Kirkwood. 

VII. 

Mr.  Kirkwood  to  Mr.  Boyle. 

SIR,  Afiwick,  Dec.  27,  1687. 

y\  FTER  a  long  and  tedious  expectation,  I  have  at  laft  received  a  letter  from  the 
y  \  Highland  minifter,  to  whom  the  tranflation  of  the  fmall  trcatifes  was  entrutted, 
giving  me  an  account  of  his  having  finifhed  that  work,  and  his  having  made  fome 
confiderablc  additions  for  the  ufe  of  the  Highlanders.  The  minifter's  name  is  Mr. 
Kirk,  who  is  one  of  very  great  worth,  a  learned,  pious,  zealous  man.  The  tranfla- 
tion is  at  Edinburgh.  I  have  wrote  to  fome  perfons  there  to  take  care  there  be  printed 
about  2000  of  them  in  the  Latin  character,  according  to  Mr.  Kirk's  defire.  He  tells 
me,  that  both  minilters  and  gentlemen  rejoice  mightily  to  think,  that  there  arc  hopes 
of  their  feeing  the  Bible  with  catechifms  and  prayer-books  in  their  own  language ; 
and  that  the  minilters  are  very  willing  to  read  the  lcriptures  publickly  in  their  churches- 
He  fays,  a  great  many  minilters  and  gentlemen  would  buy  the  bibles,  if  they  were 
lent  down,  and  ilie  price  let  on  them  j  and  that  200  might  quickly  be  fold  :  but  (he 
adds)  the  Highlands  require  2000 :  and  if  the  Bible  were  reprinted  (which  he  fays 
were  fit  to  be  done  in  the  Latin  character)  they  could  fell  them,  and  get  the  money 
very  foon.  He  fays  (which  is  very  juft)  it  behoved  to  be  well  attended,  if  there 
were  another  edition,  by  a  very  fkilful  Iriihman.  fie  hath  remarked  ftvcral  errata 
in  this  edition,  one  letter  for  another,  and  fome  words  wanting,  which  he  promilcs 
to  lend  me  in  a  fhcet  of  paper,  ii"  ever  there  be  need  of  it.  He  fays,  that  generally 
all  people  in  the  Highlands  are  overjoyed  with  the  thoughts  of  this,  and  are  mighty 
eager  to  have  bibles.  He  blefics  the  God  of  heaven  and  earth,  who  put  this  excel- 
lent  defign  into  your  brealt,  and  adds  [who  knows  what  a  heavenly  flame  this  fpark 
may  kindle  ?]  He  adds  a  great  many  pious  and  zealous  expreffions,  which  I  have  not 
at  prefent  time  to  tranferibc.  1  would  have  fent  you  the  letter  itfelf,  but  that  it  is 
fuch  as  I  am  unwilling  to  lofe,  and  1  know  not,  if  this  (hall  come  to  your  hands. 
Not  many  days  fincc,  1  fent  you  a  letter,  with  one  inclofcd  to  the  bifhop  of  Rcfs  ; 
I  know  not  whether  you  have  received  them.  Inftcad  of  this  letter,  1  had  a  great 
dciire  to  have  come  mylclf,  and  talked  with  you  of  this  affair,  but  that  I  am  n:>c  as 
yet  fit  to  travel  fo  far,  efpecially  in  this  fcafon  of  the  year.    If  you  think  fit  to  lend 
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what  bibles  you  have,  if  you  have  200  remaining,  you  need  not  be  at  the  trouble  to 
caule  them  to  be  bound }  they  may  be  fent  in  meets,  with  thofe  which  Mr.  Ofwsld 
hath  received  for  the  diocefe  of  Rofs.  If  you  judge  it  proper  to  put  any  price  upon 
them,  let  me  know,  and  1  mail  take  care,  that  the  money  be  received  at  Edinburgh, 
by  thofe  who  will  fend  it  by  a  bill  of  exchange  faithfully.  A  part  of  the  price  may 
be  employed  in  printing  the  little  treatifes.  As  for  the  reprinting  the  2000,  I  wiih 
it  were  done.  It  were  a  defign  worthy  of  the  concurrence  of  feveral  perfons,  who 
have  money,  charity  and  zeal  together:  if  there  were  fuch  an  edition  of  fo  many 
bibles,  I  doubt  not  but  the  money  might  be  recovered  by  the  l'ale  of  them,  if  that 
were  needful.  For  my  own  part,  I  would  willingly  contribute  \ol.  towards  fuch  a 
work.  I  cannot  but  have  a  great  companion  for  many  poor  fouls,  which  live  under 
a  fad  night  of  ignorance,  fuperdition,  and  profanenefs  in  thofe  barbarous  places. 
Mr.  Kirk  tells  mc,  he  hath  drawn  up  an  Irifli  vocabulary,  a  grammar,  and  a  collec- 
tion of  Irifh  proverbs,  which  makes  him  defirous  of  a  fmall  but  competent  number 
of  Irifli  types,  with  the  contractions,  for  which  he  will  fend  money.  If  you  think 
fit  to  let  him  have  any  of  yours,  they  may  be  fent  with  the  bibles,  and  the  price  of 
them  (if  you  let  me  know  it)  (hall  be  fent  him.  He  writes  of  an  Irifh  book  or  two 
lately  printed  at  Rome.,  which  I  would  buy  for  him.'  If  you  know  any  Jrifhman  at 
London,  who  deals  in  books,  I  make  bold  to  defire  you  to  caufe  your  man,  Mr. 
Gregg,  to  enquire  about  them,  and  to  buy  them  for  me,  that  they  may  be  fent,  when 
other  things  arc  fent.  He  writes  a  long  account  of  the  reafon  of  the  great  delay  in  • 
his  tranflation,  which  is  too  tedious  to  tranferibe.  At  the  fame  time,  when  I  received 
this  letter  of  Mr.  Kirk,  I  received  another  from  the  excellent  author  of  the  cate- 
chifm  and  prayer-books,  Mr.  Charter  is  (formerly  profeflbr  of  theology  at  Edinburgh,. 
but  hath  lived  privately  flnce  the  teft)  who  defires  me  to  fhew  you,  that  among  many 
others  in  Scotland,  he  docs  highly  honour  and  admire  you,  for  your  ingenious  and 
learned  labours,  and  your  fervent  charity  and  zeal ;  and  wifhes,  that  the  Lord  may 
leng  preferve  you,  and  may  ftir  up  others  to  imitate  your  excellent  virtue  and  piety. 
I  know  you  value  not  youri'clf  one  whit  the  more,  becaufe  others  do  fo,  and  therefore 
I  am  not  afraid  to  let  you  know  what  this  excellent  pcrfon  did  defire  me.  I  heartily 
join  with  my  worthy  friend  in  wifhing,  that  the  Lord  may  long  preferve  you,  and 
that  he  may  direct  and  affift  you  in  every  good  word  and  work.  Whenever  1  think 
S  may  venture  upon  a  journey  to  LonJon,  I  intend  to  come  and  wait  upon  you.  I 
make  bold  to  defire  you  to  give  my  mod  humble  iervice  to  your  excellent  filter,  my 
lady  Randagh.    1  am,  . 

SIR, 

Your  mod  affectionate 

and  mod  humble  fcrvant, 

Ja.  Kirkwood. 

VIII. 

Mr.  Boyle  to  Mr.  Kirkwood. 

Worthy  Sir,  London,  March  5,  1687-8. 

WHEN  I  come  to  look  upon  the  date  of  your  letters,  I  cannot  but  be  much 
troubled  to  find,  how  long  I  have  been  your  debtor  for  an  anfwer.    And  I 
fhould  be  as  much  aflumed,  as  troubled  at  it,  but  that  it  pleal'ed  God  to  afllift  me 

5  with 


Digitized  by  Google 


cxcviii  APPENDIX  to  the 

with  a  diftemper,  which,  though  his  goodncfs  made  very  fupportable  to  me,  yet  it 
has  made  me  fo  weak  and  tender,  that  I  have  not  ftirrcd  out  or'  the  houfe-  thefe  two 
months  :  during  which  time  I  was  indifpofed  to  keep  a  literary  correfpondence,  even 
with  my  near  relations  •,  whereto  I  mull  add,  that,  during  a  good  part  of  the  time, 
your  letter  was  unhappily  miflaid.  The  bifhop  and  prefhytery  of  Rofs  put  too  high 
a  value  upon  my  weak  endeavours  in  a  work,  that  need  not  expect  a  retribution  from 
men.  But  I  am  very  glad  to  find  by  their  proceedings,  how  well  they  relifh  thofc 
things,  that  aim  at  the  propagation  of  the  Gofpel  •,  and  I  wlfli,  that  all,  that  ought 
to  be  equally  zealous  to  promote  affairs  of  this  kind,  would  fhew  themfelvcs  equally 
concerned  for  the  advancement  of  this.  Some  paffages  in  your  letter  oblige  me  to 
take  the  freedom  to  tell  you,  that  I  perceive  you  have  not  been  rightly  informed  of 
my  circumftances  in  reference  to  the  publication  of  the  Irifh  Bible.  For  at  firft  my 
aim  was,  as  I  thought  it  became  me,  to  do  fomc  fcrvice  to  the  country,  wherein  £ 
was  born,  and  have  tome  little  eftaie,  though  I  have  iived  a  great  ftranger  to  it ;  and 
efpecially  to  contribute  to  the  converlion  and  the  inftruction  of  thofe  Iriih  natives,  that 
are  molt  of  them  of  the  Romilh  religion.  In  purfuit  of  this  defign,  I  with  much 
ado,  procured  a  vcrfion  of  the  New  Teftament,  made,  as  I  remember,  in 

•,  and  finding  it  to  have  been  many  years  out  of  print,  the  copies  having, 
as  I  have  been  informed,  been  bought  up,  from  t  me  to  time,  by  fome  Romilh 
ccclcfiaftics ;  1  caufed  a  font  of  Irifli  letters  to  be  caft,  and  the  book  to  be  here  re- 
printed •,  of  which  I  ferrt  over  fome  hundreds,  ready  bound,  to  be  diftributed  gratis 
among  thofe  to  whom  they  mould  upon  the  place  be  judged  the  mod  likely  to  do 
good.  Thefe  things  I  relate,  that  you  may  not  think  it  ftrange,  that  I  have  not  (till 
by  me  any  number  of  New  Teftamcnts  in  Jrifh ;  though  I  Ihould  not  have  fo  much 
disiurnifhod  myfclf  of  them,  if  I  had  been  then  fo  informed,  as  now  I  am,  that  this 
language  is  ftill  that  of  a  great  part  of  the  North  of  Scotland.  And  my  main  defign 
being,  as  1  faid  above,  to  acquaint  the  native  Irifh  with  the  divine  oracles ;  as  foon  as 
I  had  with  the  fame  characters  caufed  an  edition  to  be  made  of  an  Irifh  vcrfion  of  the 
Old  Teftament,  which  the  excellent  bifhop  Bedell  had  long  ago  procured,  and  which, 
after  the  lately  mentioned  publication  of  the  New  Teftament,  divers  of  the  reverend 
Protcftant  clergy  in  Ireland*  befides  fomc  worthy  prelates,  intended  to  promote,  but 
by  various  occurrences  were  hindered  from  accomplifhing  their  good  defircs ;  as  foon 
I  fay,  as  the  prels  had  difpatched  this  book,  I  fent  a  competent  number  of  thefe 
books  into  Ireland,  to  be  diftributed  gratis  by  fome  pious  and  judicious  perfons  there. 
By  all  which  particulars  you  may  eafily  difcern,  that  it  was  riot,  nor  well  could.be, 
my  principal  defign,  to  provide  for  the  Highlanders  and  other  natives  in  Scotland, 
that  fpeak  Irijh ;  and  that  it  never  was  my  purpofe,  that  any  of  thofe,  that  were 
printed  at  my  charge,  fhould  be  let  to  fale.  But  yet  becaufe  it  were  great  pity,  that 
the  pious  intentions  and  endeavours  of  your  reverend  miniftcm  fhould  be  altogether 
difappointed,  I  fhall  acquaint  you  with  w  hat  comes  into  my  mind  about  it.  Before  J 
well 'knew  the  great  extent  of  the  Irifh  language  in  Scotland,  I  had  caufed  feveral  Old 
Tcftaments  to  be  bound  for  the  ufe  of  your  nation,  divers  of  which  remain  yet  in 
my  hands.  So  that  as  to  the  one  and  thirty  you  mention,  I  can  fpare  each  of  them  a 
book,  which  I  think  you  very  difcrectly  advife,  fhould  not  be  difpoled  of  by  the 
miniftcrat  his  death,  or  removed,  but  be  kept  for  the  ufe  of  the  parifh.  And  thefe 
will  be  accompanied  with  one  with  a  gilt  back,  to  be  prefented  to  the  right  reverend 
hifhop  of  Rofs  ;  which  I  hope  his  lordfhip  will  accept,  as  an  acknowledgment  of  mv 
juft  fenfe  of  his  pious  forwardnefs  to  promote  the  good  work  1  aimed  at.  I  fhall  alfo 
lend  an  hundred  more  unbound,  fincc  you  defire  to  have  them  fo,  which,  with  the 

other 
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other  thirty-two,  ought  to  be  difpofed  of  gratis  to  fuch  pariflies  as  my  lord  bilhop, 
who  I  perceive  confults  with  his  prclbytery,  lhall  think  fit.  With  Irilh  New  Tcfta- 
tnents  I  formerly  told  you,  that  I  was  not  furnilhed.  And  I  did  not  think  fit  to  re- 
print them  with  the  Old,  not  only  becaufe  it  was  judged  needlefs,  but  becaufe  it  was 
Icarce  poflible  to  bind  them  together,  without  making  the  volume  much  too  bulky 
and  unwieldy.  But  having,  upon  the  late  perufal  of  your  letters,  caufed  enquiry  to 
be  made,  I  am  informed,  that  a  bookicllcr,  having  with  my  leave  printed  a  fomc- 
what  greater  number  of  New  Teftamcnts  than  I  had  contradtcd  for,  he  has  yet  in  his 
hands  about  fifty  Old  Teftaments,  and  about  one  hundred  and  fifty  New  ones.  He 
can  afford  each  whole  Bible  for  a  mark,  provided  the  whole  fifty  be  taken  off  his 
hands  ;  and  for  the  fupernumerary  hundred,  or  thereabouts,  of  New  Teftaments,  he 
can  part  with  them  at  three  fhillings  a  piece  in  quires. 

IX. 

Prejbytery  of  Rofs  to  Mr.  Kirkwoodl 

Reverend  brother,  Canonry  of  Rofs,  0<5t.  15,  1688. 

WE  the  prefbyters  of  the  diocelc  of  'Rofs  being  this  day  fynodically  convened,, 
our  right  reverend  bilhop  caufed  read  publickly  a  letter  from  you  to  his  lord- 
fhip,  dated  June  laft  ■,  wherein,  to  our  great  fatisfaftion,  we  heard  an  account 

of  the  pious  endeavours  of  the  honourable  and  excellent  Mr.  Beyle,  and  were  fur-- 
prifed  with  the  bountiful  offer  you  were  pleafed  in  his  name  to  make,  of  a  Bible  and 
confidcrablc  number  of  catcchifms  tranilatcd  into  the  Irilh  language,  for  every  parifh 
within  this  diocefe :  for  which  we  can  return  nothing  more  fuitable,  than  our  molt 
hearty  thanks  to  the  excellent  and  famous  Mr.  Boyle,  arid  our  humble  prayer,  that 
God  may  reward  himfelf,  and  blcfe  all  thofe  his  good  defigns  for  the  benefit  of  man- 
kind, and  withal  to  return  you  alfo  our  thanks  for  the  rcprcfenting  to  him  our  need 
and  defires  for  thefe  books.  We  fhall  ufe  our  utmoft  endeavours  to  profecute  all  his 
religious  defigns,  by  following  thofe  methods  which  he  by  you  recommends,  as  far  as 
the  circumftances  of  our  people  can  allow ;  for  fo  our  reverend  bilhop  has,  with  a 
great  deal  of  affection  and  refpecT:  to- that  worthy  perfon,  very  carncftly  laid  upon  us.- 
We  are  alfo  ufing  all  diligence  to  get  that  noble  prefent  of  books  brought  among  us  t 
But  the  diftance  of  the  place,  the  unufual  ftorminefs  of  the  weather,  and  the  confu- 
fions  that  we  arc  all  put  into  by  the  march  of  our  parilhioncrs,  who  are  commanded 
to  repair  unto  the  King's  hoft  under  the  levere  penalties  of  the  law,  makes  us  hope- 
lefs  to  get  them  brought  to  this  place  for  fome  time,  till  it  pleafes  God  to  calm 
things,  as  well  as  the  weather.  But  the  zeal  wc  have  to  enjoy  the  benefit  of  them, . 
will  not  fuller  us  to  be  negligent  about  them.  In  the  mean  time,  we  fliall  be  mod 
ready  to  do  all  lcrvices  that  are  in  our  power  to  the  generous  Mr.  Boyle,  aod  to  you, 
to  whom  alfo  we  think  ourfclvcs  much  obliged,  and  fhall  never  ceafe  to  remember 
you  both  in  our  prayers ;  for  we  are,  axid  lubferibe  ourfclves  by  the  clerk  of  the 
meeting, 

Reverend  brother, 

Your  affectionate  brethren  to  fcrvc  you, 

James  Rofs,  CI.  Synod.- 
Mr. 


Digitized  by  Google 


cc  APPENDIX  to  tht 


Mr.  Kirkwood  to  Mr.  Boyle. 

S  I  R,  July  13,  1689: 

I SHOULD  hare  waited  upon  you  before  I  went  out  of  town,  but  I  have  been 
obliged  to  be  with  a  perfon  who  had  the  fmall-pox,  and  is  now  dead  of  them  5 
which  makes  me  that  I  do  not  come  to  wait  upon  you  myfelf,  knowing  that  you  have 
never  had  that  difeafe.  As  for  what  you  mentioned  to  me,  when  I  was  laft  with  you, 
about  giving  fome  more  bibles  to  the  Highlanders,  I  have  conGdered  of  it  with  Mr. 
Kirk,  and  other  difcrect  pcrfons,  who  do  not  think  it  necefiary  at  this  time,  fince  each 
parifli  hath  a  Bible  already  fent  to  them,  or  defigned  for  them  •,  and  as  for  others, 
this  impreflion  I  hope  will  be  fufficient  for  them,  for  fome  time.  We  cannot  but  be 
more  and  more  fcnfible  of  your  generous  charity,  for  which  God  will  reward  you. 
As  for  the  New  Teftaments,  which  are  not  yet  diftributed,  if  you  pleafe  to  beftow  of 
them  upon  the  parifhes  which  are  largell,  and  have  grcateft  need  of  them,  it  will  be  a 
very  great  and  excellent  prefent  to  thole  poor  people.  Mr.  Everingbam  fays,  he 
thinks  he  has  but  about  thirty  New  Teftaments  belonging  to  you.  If  you  think  fit 
to  beftow  them,  they  may  be  fent  with  the  bibles,  which  are  now  a  printing,  when 
Mr.  Kirk  returns  to  Scotland.  As  for  the  binding  of  them,  we  fhall  talce  care  that  it 
be  done,  without  putting  you  to  any  more  charge,  which  hath  already  been  very  ex- 
traordinary. Mr.  Everingbam  tells  us,  that  he  is  obliged  to  make  ufe  of  two  of 
your  Irilh  bibles,  which  are  ncceflary  in  correcting  i  which  I  know  you  will  be  very 
well  fatisfied  with.  1  heartily  wifti  you  health  and  all  fort  of  happincls.  I  hope  God 
will,  in  his  good  time,  refcuc  Inland  from  the  hands  of  wicked  men.    I  am, 

£  I  R* 

Your  moft  affectionate 

and  moft  humble  fcrvant, 

James  Kirkwood, 

1 

XL 

Mr.  Spalding  to  Mr.  Boyle. 

• 

S  I  R,  Edinourgb,  June  28,  1690. 

I AM  appointed  by  the  general  meeting  of  the  mintfters  and  elders  of  this  church, 
as  to  fnew  the  fenfe  they  have  of  your  great  pains  in  caufing  emit  the  Bible  in 
the  Irifh  language,  fo  to  defire,  that  thefe  two  hundred  Irifh  bibles  already  at  Edin- 
burgh, may  be  at  the  difpofal  of  the  next  general  afiembly  of  this  church,  to  be  held 
on  the  third  Thurfday  of  October  next ;  and  that  they  may  not  be  difperfed,  until 
the  faid  general  aflcmbly  order  the  viewing  of  the  tranflation,  and  their  being  made 

ufe 
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ufc  of  publickly  in  congregations.  This  is  deGred  of  you,  in  the  name  and  by  the 
appointment  of  the  faid  general  meeting,  by, 

SIR, 

Your  honour's  very  humble  fcrvant,  and  their  clerk,  - 

Jo.  Spalding. 

Direct  your  return,  To  Thomas  Edgar,  chirurgeon, 
at  his  /hop,  over-againji  the  Cro/s,  on  the  north  fide 
of  the  jireet,  Edinburgh;  for  Mr.  John  Spalding, 
minifter  at  Kirkcudbright. 

XII. 

Mr.  Boyle  to  Mr.  Kirkwood. 

SIR,  London,  Odlober  18,  1690. 

I CONFESS  you  have  exercifed  a  great  deal  of  charity  (which  yet  I  fliall  not  be 
furpriled  to  find  in  you)  if  you  have  not  ccnfurcd  me  in  your  thoughts,  for  my 
not  having  fcnt  you  all  this  while  an  acknowledgment  of  your  obliging  letter,  and 
the  valuable  prefent  that  accompanied  it.  But  though  my  filler  and  1  were  juflly 
fatisfied  with  the  good  counlcl  and  reflections  contained  in  your  pious  and  fenfible 
book  ;  yet,  when  I  fhould  have  returned  you  my  thanks  for  it,  in  an  anfwer  to  your 
letter,  I  found  the  care  I  intended  to  take  of  it  had  not  kept  it  from  mifcarrying, 
as,  after  a  fruitlcfs  fearch,  I  prefumed  it  had  done.  But  on  the  Lord's  day,  turning 
over  fomc  papers,  for  which  I  had  a  peculiar  regard,  I  happily  lighted  on  that  which 
I  had  Co  long  milled.  I  need  make  no  return  to  what  you  are  ple-ded  to  fay  to  my 
advantage  and  your  own  diminution,  fave  that  I  look  upon  the  former  as  a  com- 
pliment, and  the  latter  as  a  dictate  of  modefty.  But  I  am  altogether  of  your  mind, 
of  what  you  write  about  the  education  of  youth  ;  for  I  think  the  rectifying  of  that 
to  be  a  thing  fo  important,  thar,  till  it  plcafe  God  to  awaken  men  to  a  greater 
fenfe  than  they  yet  have  of  the  neceflity  and  ulefulnefs  of  that,  I  lhall  fcarce  expect 
any  fuch  reformation  as  I  wilh,  either  of  men's  principles  or  their  manners.  And  I 
think  it  as  much  the  intcrefl,  as  duty,  of  thole  "whom  it  concerns,  to  lifted  to  the 
good  advices  you  give  them  in  your  lcrious  difcourfe.  Not  lon^  after  I  received  the 
favour  of  your  letter,  there  came  to  my  hands,  out  of  Sco.'.'anJ,  a  Ihort  one  (of  a 
long  date)  from  an  unknown  writer ;  to  whom,  becaufc  he  was  fo,  I  did  not  think 
fit  to  return  an  anfwer,  till  I  had  conlulted  you  about  the  contents.  And  during  the 
time  I  could  not  find  your  letter  ;  the  other  that  I  thought  I  had  carefully  put 
put  up,  was  unhappily  miflaid  too.  For  which  reafon,  I  mull  beg  you  to  afiift  me 
to  apologize  for  the  delay  occafioned  by  that  unlucky  accident.  But  now,  having 
recovered  both  your's  and  your  countryman's,  I  mull  defire  your  thoughts,  what  will 
be  fit  for  me  to  do  upon  the  latter,  whereof  a  copy  is  inclo&d  to  you,  by, 

Sir,  your's,  (3c. 

Robert  Boyle. 

Vol.I;  C<;  m 
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XIII. 

Mr.  Kirkwood  to  Mr.  Boyle. 

SIR,  AftwicktO&.  30,  1690. 

YESTERNIGHT  I  received  your  very  kind  and  obliging  letter,  for  which  t 
return  you  my  mod  humble  thanks.  1  am  glad,  that  the  little  plain  treatife  I 
made  bold  to  fend  you,  has  met  with  your  approbation.  This  is  the  effett  of  your 
goodnefs  and  charity,  and  of  your  zeal  for  any  thing,  that  feems  to  tend  to  the 
honour  of  our  great  mafter,  who  accepts  of  poor  and  weak  endeavours,  if  they  are 
fincere. 

As  to  the  affair  of  the  bibles,  I  have  not  been  unmindful  of  it.    I  have  writ  to 
feveral  pcrfons  to  do  what  they  can  to  render  the  defign  effectual ;  particularly  I  have 
writ  to  one  of  the  minifters  of  Edinburgh,  Mr.  David  Blair,  who  correfponds  with 
me  at  prefent  about  promoting  that  good  work.    In  my  letters  to  him  (the  laft  where- 
of was  writ  about  a  month  ago)  I  gave  him  an  account  of  the  bibles  and  catechifms 
you  fent  to  Edinburgh ;  I  fhewed  him  how  your  great  charity,  in  caufing  fo  many 
bibles  to  be  printed,  and  your  bellowing  200  of  them  upon  the  Highlands  of  Scot- 
land, has  encouraged  feveral  pious  and  charitable  pcrfons,  chiefly  of  this  kingdom, 
to  give  very  liberally  towards  printing  3000  more  bibles  and  1000  teftaments,  whereof 
the  teftaments  are  already  bound,  as  alfo  about  2000  of  the  bibles.    I  acquainted  him 
likewife,  tliat  you  have  been  at  the  charge  of  printing  3000  catechifms,  befides  the 
firft  3000.    I  defired  him  therefore,  earneftly  to  recommend  this  bufinefs  to  the 
general  affembly,  that  they  might  think  of  the  way,  how  to  tranfport  into  Scotland 
the  bibles,  teftaments  and  catechifms,  which  arc  now  ready  at  London  •,  and  to  con- 
fidcr  how  to  diftribute  into  the  Highlands  both  the  books  you  have  given,  and  fo  many 
of  the  reft  of  the  books,  as  at  prefent  are  nccefTary  to  be  diftributcd  amongft  the 
Highlanders.    The  great  thing,  which  I  defired  him  to  recommend  to  the  general 
aflcmbly,  was,  the  fettling  ot  fchools  in  every  parifh  of  the  Highlands,  that  the 
children  may  be  taught  to  read,  and  to  make  ufe  of  the  catechifms  and  bibles  •,  by 
which  means  they  may  prove  happy  means  of  propagating  the  knowledge  of  God  in 
the  families  to  which  they  belong.    Thofe  things  I  have  likewife  recommended  to 
fome  other  minifters,  who,  I  hope,  have  been  careful  to  act  their  part  faithfully  in 
promoting  this  defign  in  their  general  affembly.    It  is  likely  the  minifters  will  defire 
the  concurrence  of  the  parliament  in  a  matter  of  fo  great  importance,  which  tends  fo 
much  to  the  benefit  both  of  church  and  ftatc    I  wrote  lately  to  Dr.  Horneck  to  pro- 
pole  it,  by  fome  fit  perfon,  to  the  King,  that  he  would  recommend  the  encourage- 
ment of  this  defign  to  the  parliament  of  Scotland,  that  they  may  promote  it  fo  far  as 
they  can  at  this  time.    I  have  heard  fincc  from  the  doctor,  who  approves  the  thing. 
There  Icuns  a  great  deal  of  reafon,  that  the  King  ftiould  appear  in  a  matter,  which, 
is  fo  much  for  ihe  honour  of  the  great  King.    And  though  the  prefent  confufions  in 
the  Highlands  do  not  pe  rmit  to  do  all  that  we  wifh,  yet  fomcwhat  may  be  done  and 
projected,  till  there  be  an  opportunity  to  do  more. 

Ithcught  it  would  not  be  improper,  in  anfwer  to  fome  part  of  your  letter,  to 
give  you  this  general  account  of  the  affair. 

Yo.  arc  pic.iled  to  defire  my  though:s  what  to  do  as  to  Mr.  Fpalding's  letter.  It  is 
your  humility  to  pn.p^fe  this.  Though  i  am  not  fit  to  give  advice  to  a  perfon  of 
your  wifdom',  yet,  in  obedience  to  yyur  commands,  as  a  well-wifher  to  the  defign,  I 
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Dull  give  you  my  thoughts.  If  you  yourfclf  judge  it  convenient  to  write,  it  feems 
not  amifs,  in  my  humble  opinion,  to  fignify  to  Mr.  Spalding  your  being  defirous, 
that  they,  whom  he  mentions  in  his  letter,  would  think  of  fit  ways  to  diltributc,  and 
to  render  ufeful  the  bibles  and  catechifms  you  have  bellowed  for  tl  e  ufe  of  the  High- 
landers  •,  and  that  you  and  a  great  many  more  would  be  very  glad  to  hear  of  their 
zealous  endeavours  to  refcue  fo  great  a  part  of  the  nation  from  that  lad  ftatc  of  ig- 
norance and  barbarity,  in  which  you  hear  they  are.  This,  when  fuggeited  by  you, 
may  prove  no  fmall  fpur  to  them.  I  know  the  principle  of  divine  charity,  which 
moved  you  at  firft  to  attempt  the  impreffion  of  the  Bible  in  Inlh,  will  move  you  to  do 
any  thing  you  think  will  tend  to  render  what  you  have  done  iuccefsful  and  effectual. 

When  Mr.  Kirk  went  to  Scotland,  I  wrote  to  the  pcrfon,  with  whom  your  bibles, 
&c.  are  depofited,  not  to  give  any  more  of  them  to  any  body,  but  to  leave  it  wholly 
to  die  enfumg  general  aflcmbly,  to  order  the  difpofal  of  them,  according  to  your  in- 
tention and  defign  ;  of  which  I  wrote  fully  to  Mr.  Blair,  from  whom  1  expect  to  hear 
very  Jhortly  what  the  general  aflembly  has  done  in  this  important  affair.  I  have  no- 
thing elfe  to  add,  but  my  hearty  prayers  for  your  fafety  and  prelervation.    I  am, 

S  I  R, 

Your  moll  obliged  and  molt  affectionate  humble  fcrvant, 

James  Kirkwood. 

XIV. 

Bijhop  of  Rofs  to  Mr.  Kirkwood. 

Reverend  Sir, 

I HAD  the  favour  of  your  difcrcet  and  obliging  letter,  dated  June  the  i6t!-,  upon 
the  24th  of  Auguft.  You  mull  not  think  it  was  the  fault  of  your  correfpon  lent, 
that  it  came  not  (boner  to  my  hand,  but  the  diilance  of  the  place  from  Edinburgh, 
and  the  uncertainty  of  a  lure  bearer.  However  I  thought  mylelf  extremely  obliged 
by  your  letter;  not  only  becaufc  it  gave  me  an  account  of  the  labours  of  that  ho- 
nourable and  excellent  perfon,  Mr.  Boyle,  but  becaufe  it  gave  me  alio  an  opportunity 
of  a  new  convcrfation  (at  leall  by  letters)  with  to  worthy  a  perfon  as  yourlelf.  1  hav;; 
caufed  tranferibe  your  letter,  and  am  to  fend  a  double thereof  to  every  hi/hop  a:iy 
ways  concerned  with  people  in  his  diocefc  that  (peak  Iri'.h  •,  ju-Jgim;,  that  it  would 
better  fpeak  forth  tlx- learned  Mr.  Boyle's  mind  and  your's,  than  any  thing  I  could 
fay,  and  if  I  cannot  get  theie  books  brought  hither  before  the  meeting  of  my  fynod, 
I  (hall  with  them  advile  of  the  bell  way  of  doing  it.  1  (hall  alio  recommend  to  my 
brethren,  and  do  what  is  in  my  power,  to  proltcute  the  religious  (U  lign  of  the  author 
of  fo  great  a  favour  as  you  narrated  ;  though  I  am  much  of  your  mind,  thai  not  j  few 
even  of  the  prefbyters  mull  begin  at  the  alphabet,  that  they  may  bv.t  read  the  Inlh 
language  in  its  proper  character,  there  being  lb  few  boOKS  in  that  lang  age  and 
character  paffing  in  all  this  country  ;  and  we  are  removed  at  lb  great  a  difiaucc  from 
Ireland  and  the  IVtJi-ljics,  that  it  will  oblige  the  prelbytcrs  to  paraphrafe  many  word* 
in  the  Irith  Bible  before  they  be  umlcrtloo. I  fully  by  their  people  :  fo  that  1  caniiut 
condemn  the  deligns  of  ibme,  to  have  thur  language  quite  worn  out  of  :his  country  ; 
and  if  with  it  we  could  alfo  put  away  the  barbarity  oi  the  maimers  of  fori  e  of  Our 
•  c  c  2  Highlanders, 
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Highlanders,  I  fhould  think  it  a  very  good  work.  I  took  care,  a  confiderable  while 
ago,  to  caufe  fomc  of  the  prefbytcrs,  who  were  beft  fkillcd  in  that  language,  to  tran- 
flatc  into  Irifh  a  catcchifm,  which  is  appointed  to  be  made  ufe  of  in  all  the  diocefe 
either  in  Englifh  or  Irifh,  according  to  the  capacities  of  the  pcrfons  to  be  catechifed, 
as  it  is  alio  in  ibme  other  dioctfes  ;  and  in  my  opinion,  it  ferves  the  ends  of  catechifing 
better  than  that  of  the  aflembly.  1  fend  you  herewith  a  double  of  it  in  the  Englifh, 
that  at  your  conveniency  I  may  have  your  opinion  about  ir,  and,  if  it  be  poffible,  the 
judicious  fentimcnts  alio  of  the  pious  Mr.  Eo\!e.  Care  alio  was  taken,  that  there  be 
fchools  for  teaching  the  youth  to  read  in  every  parifh;  but  I  confefs  hitherto  it  has 
only  been  in  the  Englifh  language:  and  no  lefs  care  is  taken,  that  every  minifter 
read  a  portion  of  holy  fcripture;  and  in  places,  where  moft  of  the  people  under- 
llandonly  the  Irifh,  he  is  at  the  pains  totranflate  it  into  that  language,  for  which  this 
noble  prefent  of  the  Irifh  Bible  will  be  very  ufeful  to  tlicm,  becaulc  I  have  heard 
fome  of  them  complain,  that  they  could  not  get  words  to  exprefs  in  Irifh  lbmcpaf- 
lages  of  holy  writ.  I  cannot  but  with  you  regret,  that  fo  few  intend  fo  good  and 
catholic  a  defign  as  the  worthy  Mr.  Boyle  does  but  this  adds  the  greater  luftre  to  his 
fame.  We  have  many  excellent  treadles  written  of  late  by  the  worthy  guides  and 
paftors  of  the  church  of  England,  and  fome  alfo  by  learned  and  pious  laics  •,  all 
which  are  very  ufeful  for  aflcrting  and  improving  our  holy  religion,  for  which  we  arc 
extremely  obliged  to  them :  but  if  in  this  poor  church  and  nation  we  make  fewer 
public  appearances,  you  are  better  acquainted  with  the  reafons  of  it,  than  that  you 
need  be  told  them  by  me.  I  fhould  think  all  was  well  enough  with  us,  if  we  could 
truly  ufe  the  antient  motto,  non  magna  loquimur,  fed  v'reimus ;  but  that  I  do  not  weary 
you  in  my  firft  letter*,  I  fhall  only  fay,  that  I  have  feen  moft  of  thejudicious  writings 
of  the  learned  Mr.  Boyle ;  and  they  have  raifed  in  me,  as  I  think  they  muft  do  in  all 
others,  an  high  but  juft  eftcem  of  him  ;  and  for  this  laft  bounty,  by  which  he  has 
obliged  all  my  charge  and  me,  I  know  his  pious  generofity  expects  no  other  reward 
but  our  prayers  for  him,  wherein  fhould  we  be  wanting,  we  were  much  to  blame 
before  God  and  man.  Nor  can  I  clofc  before  I  return  you  my  own  hearty  thanks, 
as  well  as  thofc  of  fuch  in  thefe  bounds,  as  I  have  fpoken  with,  for  your  kindnefs  in 
this  affair  to  us  all,  and  in  your  letter  to  myfclf.  When  my  brethren  meet  with  mc 
in  the  fynod,  it  is  like  they  will  exprefs  their  own  fenfe  of  it.  Wherefore,  intreat- 
ing,  that  you  may  upon  occafion  let  me  know  of  the  health  and  other  good  works  of 
Mr.  Boyle,  and  what  way  I  can  beft  ferve  him  or  you,  I  heartily  commend  you  to  the 
grace  of  God,  and  beg  your  prayers  for, 

Reverend  Sir, 

Yours,  tit, 

■ 

J.  Rossen. 
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NUMBER  V. 

Letters  from  Mr.  John  Eliot  of  New- England  to  Mr.  Bryle,  re- 
lating to  the  fervices  of  the  latter  for  the  propagation  of  the 
Gofpel  in  America.    Life,  p.  cxxxix. 

I. 

Right  honourable,  Roxburg,  Sept.  30,  1670. 

YOUR  conftant  care  of,  and  ftedfaft  affc&ion  unto  this  Indian  work  (which 
the  Lord  hath,  in  great  undelerved  mercy  to  me,  put  under  my  hand,  a  weak 
and  unworthy  inftrumcnt  therein)  do  greatly  oblige  my  heart  to  honour  you,  and 
pray,  that  it  may  be  remembered  by  the  Lord  in  that  great  day,  when  he  will  fay 
[come  ye  blejftd]  unto  all  the  lincere  benefactors  unto  his  people.    You  have  alio  added 
no  fmall  encouragement  unto  me,  in  that  worthy  gift,  which  your  honour  is  pleafed 
to  bellow  upon  me,  viz.  Pool's  Synopftsy  or  critica  facra  upon  the  whole  bible,  which, 
though  it  be  not  yet  come,  is  under  the  care  and  faithful  hand  of  my  worthy  and  true 
friend  Mr.  Afl:urfi ;  for  which  dcfirable  gift,  I  return  unto  your  honour  my  humble 
thanks.    Touching  the  prefent  ltateof  this  work  with  the  Indians,  I  have  written  to 
our  worihipfi.il  commiflioners,  who  will  fend  it  unto  your  honour,  governor  of  the 
honourable  corporation  ;  and  therefore  I  fhall  keep  fdence  of  that  matter  here.  And 
whereas  your  honour  will  fee,  that  I  have  undertaken  and  begun  a  kind  of  academical 
reading  unto  them,  in  their  own  language,  thereby  to  teach  the  teachers  and  rulers, 
and  all  that  are  dcfirous  of  learning,  I  find,  by  experience,  that  it  will  be  very  nc- 
ceflary  to  have  fomc  entertainment  of  food,  for  all  the  principal  men  at  leaft,  which 
do  come  •,  for  many  are  to  come  a  great  way,  and  had  we  but  food  to  entertain  them, 
when  they  come  there,  it  would  be  fome  encouragement.  And  I  have  fomc  thoughts, 
if  God  give  life  and  means,  to  read  medicine,  and  call  far  fuch  roots  (for  they  alto- 
gether ufe  the  root,  and  not  the  herb)  as  they  have  experience  of ;  efpecially  had  I 
wherewith  to  rtcompenfe  any,  that  bring  in  a  dcfirable  experiment.    There  hath  been 
a  rare  work  of  God  this  fummcr  in  a  great  pond  at  I'/atcrtovn,  where  all  the  fifh  died, 
and  were  not  willing  to  die  in  the  waters,  but  as  many  as  could  thrulf  themfelves  on 
fhore,  and  there  died  ;  not  lei's  than  twenty  cart  load,  by  eftimation,  lying  dead,  all 
at  once,  round  about  the  pond.    An  eel  was  found  alive  in  the  fandy  border  of  the 
pond,  and  being  caft  into  the  water,  ihe  wriggled  out  again,  as  fail  as  flic  could, 
and  died  on  the  fhore.    An  inhabitant  of  the  town,  living  by  the  pond,  his  cattle  ufc 
daily  to  drink  there;  but  then,  for  three  viays  together,  they  refuted  there  to  drink  ; 
but  after  three  days  they  drank  of  the  pond,  as  they  were  wont  to  do.    When  the 
fifh  began  to  come  alhore,  before  they  died,  many  were  taken  and  eaten,  both 
by  Engliih  and  Indians,  without  any  hurt;  and  the  fifh  were  very  good.    Now  the 
difcafe  of  the  (tone  growetli  frequent  among  the  Engliih,  and  beginncth  among  the 
Indians;  which  ftirrcth  me  to  fearch,  and  I  clearly  find,  that  a  crude  ftomach  pro- 
vides the  matter,  and  cold  in  and  about  the  bladder  and  ureters  is  the  efficient  of  the 
(lone,  efpecially  in  thofe  whom  I  have  convcricd  with,  as  may  be  demonftrated. 
But  I  am  over-bold  to  prcfumc  to  meddle  fo  far  unto  your  honour.    I  therefore  mail 
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ccafc  to  give  you  any  further  trouble  at  prcfcnt.  So  committing  you  to  the  Lord, 
and  to  the  word  of  his  grace,  I  remain 

Your  honour's  to  fcrve  you  in  the  fcrvice  of  the  Lord  Jefus, 

John  Elict. 

H. 

Right  honourable  nurfing  fathers,  Roxburgh  Oft.  23,  1677. 

r\-\  H  E  poor  praying  Indians  do  thankfully  acknowledge,  that  {under  God  our 
y_  heavenly  father,  and  -under  Jefus  Chrift  our  redeemer,  who  redeemcth  us  out 
of  all  our  troubles)  you  have  been  the  means  and  inftruments  in  his  hand,  to  fave  and 
deliver  us.  God  moved  your  hearts  to  own  us,  in  that  black  day,  when  all  were 
againft  us,  and  wc  were  almoft  ready  po  be  fwallowed  up  in  deftruftion  ;  which  dark 
time  wc  ought  not  to  forget,  nor  your  owning  kindnefs  unto  us  in  that  dark  day. 

And  fincethat,  your  charity  hath  greatly  revived  and  refrelhed  us.  Many  of  our 
aged,  decrepid,  fatherlefs,  and  widows,  ftill  wear  the  garments,  not  yet  worn  our, 
which  your  charity  did,  the  laft  winter,  clothe  us  withal.  And  although  we  yet  know 
not  what  our  honoured  commiffioners  will  do  for  us,  whofc  favour  we  doubt  not  of} 
yet  undcrftanding,  that  fome  doubt  is  raifed  about  your  countenancing  and  encourag- 
ing our  rulers,  who  are  of  us,  and  live  among  us,  and  without  whole  prdence  and 
afiiftance,  the  Lord's  work  of  foul-inftruftion  and  edification  will  foon  faint,  fink, 
and  come  to  nothing  j  our  humble  petition  is,  firrt  to  God,  that  he,  who  hath  hither- 
unto,  would  ftill  move  your  hearts  for  our  good  and  welfare  ;  and  next,  our  petition 
is  unto  yourfelves,  that  wc  may  have  the  countenance  of  your  favour,  to  countenance 
and  own  our  rulers  among  us,  without  whole  countenance  our  teachers  will  be  of 
little  power,  efpccially  among  our  youth  and  rifing  generations,  who  do  not  yet  fa- 
vour the  things  of  the  Gofpel  of  Jefus  Chrift  ;  and  among  ftrangers,  who  have  not 
yet  tailed  how  good  the  Lord  is,  though  for  their  protection  and  fafety  they  have 
crowded  in  upon  us. 

NoBi.E-hearted  Sir,  your  gift  I  do  ftill  religioufly  keep,  for  fome  fpecial  and  emi- 
nent fcrvice  of  die  Lord,  in  the  Lord's  rime.  In  our  firlt  war  with  the  Indians,  God 
plcalcd  to  Ihcw  us  the  vanity  of  our  military  (kill,  in  managing  our  arms,  after  the 
European  mode.  Now  wc  arc  glad  to  learn  the  Tkulking  way  of  war.  And  what 
God's  end  is,  in  teaching  us  fuch  a  way  of  difcipline,  I  know  not.  By  our  late 
eaftcrn  war  it  hath  plcalcd  God  to  Ihcw  us  cur  wcaknds  by  lea,  as  formerly  by  land. 
The  Indians  took  many  of  our  filhing  vefiels,  and  the  men  that  belonged  to  them, 
and  forced  them  10  fail  whither  they  defired :  many  of  the  men  delivered  them- 
felvcs  and  their  vcfi'cl,  many  Indians  were  flain,  fomeEngliih.  The  hiftory  of  thefe 
actions  I  have  not  :  others  do  attend  that  fcrvice,  to  whom  I  leave  it.  The  governor 
or"  New-York  lent  a  ftrcn^th  this  i'ummcr,  and  took  pofleflion  of  a  northern  port, 
where  they  fixed  and  fortified  themlelves  :  fincc  whofc  coming  thither,  the  Indians 
have  not  rlirred  much.  Little  action  hath  paHed,  but  I  he:r  not  of  any  peace  made. 
The  Yorkers  have  tr.ken  in  hand  a  chargeable  delign  :  what  profit  will  come  of  it, 
I  know  not ;  time  will  difcovtr  that :  whether  their  intention  be  to  promote  religion, 
or  only  trading,  1  know  not.  It  plcalcd  the  Lord,  very  lately  to  permit  a  fmall  hand- 
ful 'not  twenty)  of  the  late  (battered  rod  to  make  a  fore  direption  upon  Half  eld  and 
Dcarjidd,  at  ConneiUcut ;  where  about  twelve  perlons  were  killed,  more  than  twenty 
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carried  away  captive,  or  loft ;  feven  dwellings  burned,  and  fundry  barns  full  of  corn} 
and  fince  ihey  have  appeared  at  Hadly,  burned  the  mill.  They  hail  parly  with  them, 
treated  about  reftoring  the  captives,  agreed  of  a  time  and  place  of  meeting  ;  but  ihc 
Indians  failed  to  appear.  Thefe  laft  actions  have  very  much  difcouraged  our  people 
from  repairing  the  deflroyed  towns,  which  fome  were  beginning  to  do.  We  had  a 
Sachem  qf  the  greateft  blood  in  the  country,  fubmitted  to  pray  to  God,  a  little  before 
the  wars :  his  name  is  Wanalaunfet :  in  the  time  of  the  wars  he  fled,  by  realbn  of  the 
wicked  actings  of  fome  Englifh  youth,  who  caufelefsly  and  bafcly  killed  and  wounded 
fome  of  them.  He  was  perfuaded  to  come  in  again.  But  the  Englifh  having 
ploughed  and  fown  with  rye  all  their  lands,  they  had  but  little  corn  to  fubiift  by.  A 
party  of  French  Indians  (of  whom  fome  were  of  the  kindred  of  this  Sachem's  wife) 
very  lately  fell  upon  this  people,  being  but  few  and  unarmed,  and  partly  by  ptr- 
fuafion,  partly  per  force,  carried  them  all  away.  One  with  his  wife,  child,  and 
kinfwoman,  who  were  of  our  praying  Indians,  made  their  efcape,  came  into  the 
Englifh,  and  difcovcrcd  what  was  done.  Thefe  things  keep  fome  in  a  continual  dif- 
guft  and  jealoufy  of  all  the  Indians.  I  fhall  give  your  honour  no  farther  trouble  at 
prefent.    Wc  intreat  your  prayers,  and  commit  you  to  the  Lord,  and  reft 

Your  honour's  to  fcrve  you  in  the  Lord  Jefus, 

John  Mot. 

III. 

Roxburg,  Nov.  4,  1680. 

*  t 

Right  honourable,  charitable,  indefatigable,  nurfing  father, 

WHEN  good  works  of  pure  charity  are  fown  three  hundred  fold  thick,  and 
that  by  a  living  hand,  Lord  what  a  reaping  time  or  harveft  will  there  be  !  Sir, 
you  arc  eminently  mindful  of  that  Gofpel  charge,  1  Tim.  vi.  17,  18,  19.  Charge 
them,  that  be  rich  in  this  worlds  that  ihey  be  not  bigb-minded,  nor  trujl  in  uncertain 
riches,  but  in  the  living  God,  who  givelb  us  richly  all  things  to  enjoy.  That  they  do 
good,  that  they  be  rich  in  good  works,  ready  to  diftribute,  willing  to  communicate, 
laying  up  in  ftore  for  themlclves  a  good  foundation  againft  the  time  to  come ;  a 
foundation  not  of  grace  unto  juftification  by  way  of  merit,  but  a  foundation  of  de- 
grees of  glorification,  when  God  will  in  free  mercy  diftribute  his  gifts  of  glory,  ac- 
cording to  our  improvements  of  our  talents  in  the  exercifc  of  grace :  he  that  gained 
ten  talents,  fhall  have  ten  cities. 

I  know  it  will  pkafc  your  charitable  heart  to  hear  how  it  farcth  with  thofe  that  are 
your  alumni.  We  arc  in  great  affliction  by  the  Manquaoy  Indians:  more  than  60 
at  fcveTal  times  have  been  killed  or  captived  ;  a  narrative  whereof  major  Gookins  pre- 
fented  to  lord  Culpepper,  who  was  affected  with  it.  Alio  he  prefented  a  copy  thereof 
to  Sir  Edmond  Andres,  who  was  likewife  affected  with  it,  though  it  is  faid,  that  he 
might  have  prevented  it.  We  hope  he  will  move  in  it,  and  our  Mr.  Pincbon  is  gone 
up  to  join  with  Sir  Edmond  to  endeavour  a  peace.  Major  Gookins  intendeth  to  prefent 
your  honour  with  a  copy  of  the  fame  narrative.  I  hc  Eaflern  Indians  do  offer  to 
renew  peace  with  us,  and  to  fubmit  themfelves  to  be  taught  to  pray  unto  God.  A 
chief  Sachem  was  here  about  it,  a  man  of  a  grave  and  a  dilcrect  countenance.  Our 
praying  Indians,  both  in  the  iflands,  and  on  the  main,  arc  (confidereJ  togeth-r)  nu- 
merous j  thoufands  of  fouls,  of  whom  fome  true  believers,  fome  learners,  aid  force 
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are  (till  infant ;  and  all  of  them  beg,  cry,  in  treat  for  bibles,  having  already  enjoyed 
that  blclling,  but  now  are  in  great  want.  Your  honour's  liberality  in  Engiilh  bibles 
is  a  great  favour,  which  we  all  with  thankful nefs  receive  but  the  bible  in  their  own 
tongue  mull  help  them  to  undcrftand  it.  We  arc  at  the  19th  chapter  of  the  A<5b  ; 
and  when  wc  have  imprciTcd  the  New  Tcftament,  our  commiilioners  approve  of  my 
preparing  and  imprefling  alfo  the  old.  Your  honour's  bounty  of  30  /.  towards  our 
lending  the  Gol'pel  to  thole  remote  Indians  that  fpeak  the  language,  whereunto  the 
bible  is  tranflatcd,  I  do  religioufly  keep  it,  to  be  improved  to  the  lame  end,  to  which 
your  honour  gave  it,  of  which  fervice  I  am  ftill  in  hope,  having  more  intelligence 
that  there  is  Inch  a  people. 

But  by  the  immaturity  of  fome  occurrences,  and  the  intentions  of  the  (hip's  fpeedy 
failing,  1  cannot  give  your  honour  any  further  diverfion  at  this  time:  entreating  your 
prayers,  I  commit  you  to  God,  and  reft, 

Your  honour's  to  fcrvc  you  in  any  fervice  of  Jefus  (Thrift, 

Job*  Eliot. 

IV. 

Roxburgh  March  15,  1682-3. 

Right  honourable,  charitable,  nurfing  father, 
rr^HIS  winter  the  worlhipful  Mr.  Stougbtott  (commiflloner)  delivered  to  Major 

I  Cochins  (a  pillar  in  our  Indian  work)  and  to  me,  the  fum  of  6  /.  as  the  product 
of  your  honour's  gift  of  charity ;  which  wc  did  diligently  diftribute  to  Chriftian 
Indians,  two  aged  blind  women,  others  lame  in  their  limbs,  others  decrepid  with  age; 
all  which  do  blefs  you  the  giver,  and  do  praile  God  the  fountain ;  and  we,  your 
dilpenfcrs  of  fo  great  charity,  do  thankfully  accept  of  fo  good  an  office,  as  to  be  the 
dilpolets  of  fo  charitable  gifts  unto  the  poor  fcrvants  of  Jefus  Chrift. 

The  Lord's  work  ilill  goeth  on  among  them,  and  though  many  of  the  younger 
fore,  fmce  the  wars  (where  their  fouls  received  a  wound)  have  declined,  and  too  much 
mifca  tried,  yet  now  (through  the  grace  of  Chrift)  they  are  on  the  repenting  and  re- 
covering hand  -,  of  whic  h  your  honour  may  hear  more,  when  the  work  is  profecuted, 
and  brought  unto  a  good  effect. 

The  great  work,  that  I  travel  about,  is,  the  printing  the  Old  Teftamcnt,  that 
they  may  have  the  whole  bible.  They  have  had  the  whole  in  the  firft  imprcflion, 
and  fome  of  the  old  they  ftill  have,  and  know  the  worth  and  ufe  of  it;  and  there- 
fore they  arc  importunately  defirous  of  the  whole.  I  defire  to  fee  it  done  before  I 
die,  and  I  am  (o  deep  in  years,  that  I  cannot  expect  to  live  long:  befides,  wc  have 
but  one  man  (viz.  the  Indian  printer}  that  is  able  to  compofe  the  fhcets,  and  correct 
the  prefs,  with  underftanding.  For  luch  reafons,  fo  foon  as  I  received  the  fum  of 
near  40  /.  for  the  bible  work,  I  prefently  fee  the  work  on  foot ;  and  one  tenth  part 
or  near  is  done :  we  are  in  Levittau.  1  have  added  fome  part  of  my  falary  to  keep 
up  the  work,  and  many  more  things  I  might  add,  as  reafons  of  my  urgency  in  this 
matter.  Touching  thole  remote  Indians,  to  the  North-Weft,  whole  language  agreeth 
wiih  ours,  fo  that  they  and  we  can  fpeak  to  each  other's  underftanding,  we  have  nor, 
as  yet,  fo  full  intelligence  of  them,  as  to  make  a  report  thereof.  But  I  do  both  pray 
and  wait  for  fome  information  that  way.  And  for  the  furtherance  thereof,  1  do 
carefully  referve  your  honour's  gift  of  30/.  to  be  improved  in  that  fervice,  when  the 
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Ix>rd  (hall  plcafe  to  open  a  door  thereunto.  The  Manquaoy  Indians  have  not 
ftirred  to  fall  upon  us  this  laft  year  j  but  we  are  not  yet  fully  fettled  in  peace,  becaufe 
they  declare  the  Eaftern  Indians  to  be  their  enemies ;  and  the  way  unto  them  is 
thorough  usj  and  our  Wamefet  Indians,  who  are  our  moft  northerly  plantation,  are 
in  danger  to  be  their  thoroughfair.  And  this  putteth  us  into  many  fears ;  but  our 
hope  and  help  is  in  God,  our  eyes  are  unto  him ;  this  world  ia  a  place  and  Hate, 
wherein  God's  people  mult  expeft  nothing  ftedfaft,  all  things  mutable  and  afflicting. 
But  1  fhall  ceafe  to  give  your  honour  any  farther  trouble  at  prefent ;  therefore,  com- 
mending you  to  the  Lord,  and  to  the  word  of  his  grace,  I  reft, 

Your  honour's  to  ferve  you  in  Chrift  Jefus, 

John  Elht. 

V. 

Bcflan,  June  21,  1683. 

Right  honourable  nurfing  father, 

YOUR  hungry  alumns  do  ftill  cry  unto  your  honour  for  the  milk  of  the  word  in 
the  whole  book  of  God,  and  for  the  bread  of  life,  which  they  have  fed  upon 
in  the  whole  bible,  and  are  very  thankful  for  what  they  have,  and  importunately 
defirous  to  enjoy  the  whole  book  of  God.  It  is  the  greateft  charity  in  the  world  to 
provide  for  their  fouls.  Should  your  honour  plcafe  but  to  change  the  objeft  of  your 
bountiful  charity,  from  their  bodies  to  their  fouls,  here  is  enough  already  lent  over  to 
accomplifh  the  work  ;  they  only  ftay  for  that  word  from  your  honour,  fiat.  My  age 
makes  me  importunate.  I  fhall  depart  joyfully,  may  I  but  leave  the  bible  among 
them,  for  it  is  the  word  of  life;  and  there  be  fome  godly  fouls  among  them,  that 
live  thereby.  The  work  is  under  great  incumberments  and  difcouragements.  My 
heart  hath  much  ado  to  hold  up  my  head  •,  but  doth  daily  drive  me  to  Chrift  •,  and  I 
tell  the  Lord,  that  it  is  his  word,  and  your  hearts  are  in  his  hand.  I  do  therefore 
commit  the  whole  to  the  Lord,  and  leave  both  it  and  myfelf  to  the  Lord,  who  hath 
not  left  mc  wholly  deftitute.  But  I  fhall  give  your  honour  at  prefent  no  farther 
trouble,  for  I  am  furprifed  with  this  opportunity  of  writing :  therefore,  committing 
your  honour  to  the  Lord,  I  reft, 

Your  honour's  to  fcrve  you  in  the  Lord, 

John  Eliot. 

VI. 

Roxlurg,  Nov.  27,  1683. 

Right  honourable,  right  charitable,  and  indefatigable,  nurfing  father, 

ALTHOUGH  my  hafty  venturing  to  begin  the  imprellion  of  the  Old  Tefta- 
mcnt  before  I  had  your  honour's  (fiat)  may  have  moved  fas  fomc  intimate) 
fome  difguft,  yet  I  fee  «hat  your  love,  bounty  and  charity,  doth  ftill  breathe  out  en- 
couragement unto  the  work,  by  fupplies  of  460/.  unto  the  work,  for  which  I  do  re- 
turn my  humble  thankfulness  to  your  honour,  and  take  boldnefs  to  intrcat  favour  for 
two  requtfts. 

Vot.  L  d  d  First; 
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Ftrst,  T'pray,  that  you  would  pleafc  to  accept  an  apology  for  my  haftc.  I  am- 
•deep  in  years,  and  fundry  fay,  if  I  do  not  procure  it  printed  while  1  live,  it  rs  not 
within  the  profpeet  of  human  reafon,  whether  ever,  or  when,  or  how,  it  may  be  ac- 
compli fried.  It  is  (Thrift's  work,  and  for  the  good  of  fouls,  which  is  my  charge  to 
attend,  and  run  adventures  to  accomphfh,  eiprcially  when  divine  providence  brought 
into  my  hand  fome  fmall  encouragement  to  begin.  But  rf  this  apology  be  ftiort 
(though  capable  of  much  enlargement)  yet  then, 

My  fecond  humble  requcft  is,  that  you  would  pleafe  to  draw  a  curtain  of  love  over 
all  my  failures,  becaufe  love  will  cover  a  multitude  of  tranii*reflions.  The  work, 
goeth  on  now,  with  more  comfort,  though  wc  have  had  many  impediments, 
partly  by  ficknefs  of  the  workmen,  for  it  is  a  very  lickly  and  mortal  time  with  us, 
as  alio  the  rigour  of  the  winter  doth  now  obftruct  us.  The  work  goeth  on,  I  praile 
God  ;  the  fabbath  is  fanftificd  in  many  places,  and  they  have  ftill  fragments  of  their 
old  bibles,  which  they  make  conftant  ule  of. 

I  desire  to  take  boldnefs  to  propofe  a  requcft.  A  veflcl  carried  away  a  great 
number  of  our  furprifed  Indians,  in  the  times  of  our  wars,  to  fell  them  for  flaves  v 
but  the  nations,  whither  he  went,  would  not  buy  them.  Finally,  he  left  them  at 
Tangier ;  there  they  be,  lb  many  as  live,  or  arc  born  there.  An  Englifhman,  a  mafon, 
came  thence  to  Bcjlon,  he  told  mc,  they  defired  I  would  ufc  fome  means  for  their 
return  home.  I  know  not  what  to  do  in  it ;  but  now  it  is  in  my  heart  to  move  your 
honour,  fo  to  mediate,  that  they  may  have  leave  to  get  home,  either  from  thence 
hither,  or  from  thence  to  England^  and  fo  to  get  home.  If  the  Lord  ftiall  pleafc  to 
move  your  charitable  heart  herein,  I  (hall  be  obliged  in  great  thankfulncis,  and  am 
perfu&ded,  that  Chrift  will,  at  the  great  day,  reckon  it  among  your  deeds  of  charity, 
done  unto  them,  for  his  name's  fake.  But  I  fhall  give  your  honour  no  farther  trouble 
at  prcfent,  I  humbly  requeft  your  prayers  for  me.  So,  commending  you  to  the 
Lord,  and  to  the  word  of  his  grace,  I  reft, 

■ 

Your  honour's  to  ferve  you  in  our  Lord  Jefus, 

* 

John  Eliot. 

VIL- 

Rcxburg,  April  22,  1684. 

Right  honourable  and  indefatigable  benefactors, 

THIS  laft  gift  of  400/.  for  the  reimpreflion  of  the  Indian  Bible  doth  fet  a 
diadem  of  beauty  upon  all  your  former  afts  of  pious  charity,  and  commandeth 
us  to  return  unto  your  honours  all  thankful  acknowledgments,  according  to  our  abi- 
lities. It  pleafed  the  worfhipful  Mr.  Stougbton,  to  give  me  an  intimation,  that  your 
honours  defired  to  know  the  particular  prefent  eftatc  of  the  praying  Indians ;  and 
alio,  when  Mo/cs's  pentateuch  is  printed,  to  have  fome  copies  fent  over,  to  evidence 
the  real  and  good  progrtfs  of  the  work. 

Yol-r  honours  intimation  hath  the  force  of  a  command  upon  me,  and  therefore  I 
ftiall  briefly  relate  the  religious  walking  and  ways  of  the  praying  Indians.  They  do 
diligently  obferve  and  keep  the  fabbath,  in  all  the  places  of  their  public  meetings  to 
worfhip  God.  The  example  of  the  Englifti  churches,  and  the  authority  ot  the 
Engliflh  laws,  which  Major  Gookins  doth  declare  unto  them,  togedier  with  fuch 
nuiic"b  as  are  infticted  upon  tranfgrcftbrs  j  as  alio  and  efpecially,  the  clear  and  exprefs 
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command  of  God,  which  they  and  their  children  learn  and  rehearfe  daily  in  their 
catechifms  •,  thefe  all  together  have  fully  pofTefled  and  convinced  them  of  their 
duty,  to  keep  holy  the  fabbath  day.  So  that  the  fanftifying  of  the  fabbath  is  a  great 
and  eminent  part  of  their  religion.  And  though  fome  or  the  vain  and  carnal  fort 
among  them  arc  not  fo  girt  to  it,  as  were  to  be  defircd,  yet  the  grave  and  religious 
fort  do  conftantly  worfhip  God,  every  fabbath  day,  both  morning  and  evening,  as 
the  Englilh  do. 

The  a£ls  of  worfhip,  which  they  perform  in  their  public  meetings,  are  as  fol- 
lowcth. 

The  officer  beginneth  with  prayer,  and  prayeth  for  all  men,  ruler?,  mimfler.% 
people,  young,  old,  fick,  well,  Englifli  or  Indians,  i£c.  according  to  that  word, 
i  Tim.  ii.  12.  I  will  that  firjt  of  all  prayers  be  made,  &c.  I  fay,  the  officer  beginneth 
with  prayer,  viz.  where  they  have  an  officer  ordained,  as  it  is  almoir.  in  all  the 
churches.  But  we  have  more  public  affemblies,  that  meet  every  Lord's  day,  to 
worfhip  God,  than  we  have  churches.  There  is  not  yet  a  church  gathered  in  every 
-  place,  where  they  meet  to  worfhip  God  and  keep  the  fabbath  ;  but  where  it  is  fo,  they 
chufe  fome  able  godly  man  (the  beft  they  can)  to  manage  the  worfhip  among  them: 
him  they  call  their  teacher,  and  he  beginneth  with  prayer,  (sc.  When  prayer  is 
ended,  they  call  forth  fuch  as  are  to  anfwcr  the  catechifm ;  and  though  this  is  fome- 
times  omitted  in  fome  places,  yet  that  is  the  way  they  walk  in,  and  it  is  often  prac- 
tifed.  Wrhen  catechifm  is  ended,  a  chapter  is  read,  fometimcs  in  the  Old  Tcftamcnt, 
and  fometimcs  in  the  New  ;  and  fundry  of  the  young  men  arc  trained  up,  and  called 
forth  to  this  fervice,  fome  imes  one,  fometimes  another. 

When  the  chapter  is  read,  a  pfalm  is  fung,  which  fervice  fundry  are  able  to  manage 
well. 

That  finifhed,  the  preacher  firft  prayeth,  then  preacheth,  and  then  prayeth  again. 
If  it  be  the  day  for  the  Lord's  Supper  to  be  celebrated,  the  church  addrefs  thcmfclves 
unto  it,  and  the  minifler  doth  exaciiy  perform  ir,  according  to  the  i'criptures.  When 
that  fervice  is  done,  they  ling  a  pfalm,  according  to  the  pattern  of  Chrift ;  then  he 
bkfllth  the  church,  and  fo  finifheth  the  morning  fervice. 

In  the  afternoon  they  meet  again,  and  perform  all  the  parts  of  worfhip,  as  they 
did  in  the  morning  ■,  which  done,  if  there  be  any  infant  to  be  baptifed,  they  perform 
that  fervice  according  to  the  fcripturcs ;  which  done,  the  deacon  calkth  for  contribu- 
tions ;  which  done,  if  there  be  any  act  of  public  difciplinc  (as  divers  times  there  is, 
there  being  many  failures  among  us)  then  the  offender  is  called  forth  (being  with  care 
and  diligence  prepared)  and  is  exhorted  to  give  glory  to  God,  and  confefs  his  fin  $ 
which,  being  penitent,  they  gladly  accept  him,  forgive  him,  and  receive  him.  If  it 
be  not  a  fatisfaclory  confeffion,  they  fhew  him  his  defeel,  they  admonifh  and  exhort 
him  to  a  more  full  confeffion  ;  and  lb  he  is  left  to  fome  other  time.  This  finifhed,  he 
blefleth  the  church,  and  fo  difmifieth  the  affcmbly. 

Moreover,  major  Cookins  hath  dedicated  his  cldeft  fon,  Mr.  Daniel  Gcckins,  unto 
this  fervice  of  Chrilt  •,  he  is  a  pious  and  learned  young  man,  about  thirty-three  years 
old,  hath  been  eight  years  a  fellow  of  the  college  ;  he  hath  taught  and  trained  up  two 
clalfes  of  our  young  fcholars,  unto  their  commencement ;  he  is  a  man  whofe  abi- 
lities are  above  exception,  though  not  above  envy.  His  father,  with  his  inclination, 
advifed  him  to  Sberborn,  a  fmall  village  near  Nc.'ik,  whole  meeting  houfe  is  about 
three  miles,  more  or  left,  from  Natik  mccting-houie.  Mr.  Cockins  holdcth  a  lecture 
in  Natik  meeting-houfe  once  a  month  •,  which  lccTture  many  Englifli,  cfpecially  of 
SUrbcrn,  do  frequent.    He  firft  preacheth  in  Englilh,  to  the  Englilh  audience,  an  1 
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then  the  fame  matter  is  delivered  to  the  Indians  by  an  interpreter,  whom,  with  mucft 
pains,  Mr.  Gookins  hath  fore-prepared.  Wc  apprehend,  that  this  will  (by  God's  blef- 
fing)  be  a  means  to  enable  the  Indians  to  underltand  religion  preached  in  the  Englifh. 
tongue,  and  will  much  further  Mr.  Gockins  in  learning  the  Indian  tongue.  Likewife 
major  Gockins  holdcth  and  manageth  his  courts  in  the  Englifh  tongue  -,  which  doth 
greatly  further  the  Indians  in  learning  law  and  government  in  the  Englifh  tongue ; 
which  is  a  point  of  wifdom,  in  civilizing  them,  that  your  honours  have  ma  nifefted 
your  defires  that  it  might  be  attained. 

The  places  where  the  Indians  meet  to  worfhip  God,  and  fanc*tify  the  Sabbath,  are 
many ;  the  moft  are  ftated  places,  others  arc  occafional.  The  ftated  places,  in  the 
Majjacbuftts,  fince  the  wars,  are  contracted  into  four,  Natik,  Poukipoy,  fVamefut>  and" 
Cbacbauhunkkakowok.  The  occafional  meetings  are  at  places  of  riming,  hunting, 
gathering  chefnuts  in  their  feafons.  Alfo  fince  the  wars,  the  Manquaoys,  making  in- 
curfions  upon  the  praying  Indians,  did  caufe  to  make  divers  forts,  to  live  fafcly  in, . 
and  then  they  did  there  meet  to  worfhip  God,  and  keep  the  Sabbath. 

In  Plymouth  Patent  there  arc  about  ten  places,  where  they  meet  to  worfhip  God. 

An  intelligent  perfon,  of  Martyrs  vineyard,  reckoned  up  unto  me  ten  places, 
where  God  is  worfhipped  every  Lord's  day  in  that  ifland. 

At  Nantukket  there  be  about  five  places  of  prayer  and  keeping  fabbath. 

The  reafon  of  this  difperfion  of  places  of  public  meeting  to  worfhip  God,  is  this  j 
there  is  but  here  and  there  a  fpot  of  good  land,  fit  for  planting  corn,  with  accom- 
modation of  filhing ;  thefe  fpots  of  good  land  lie  at  a  great  diftance  from  each 
other  •,  fome  four  or  five  miles,  fome  eight  or  nine  miles,  fome  ten  or  twelve  miles  : 
fo  that  it  is  impoffiblc  for  them,  efpecially  with  women  and  children,  to  meet  at 
one  place  therefore  all  that  live  together  at  one  place,  meet  to  worfhip  God  on  the 
fabbath  day. 

Thus  I  have  briefly  reprefented  before  you,  right  honourable,  at  your  command, 
the  prcfent  cflatc  of  the  praying  Indians,  in  refpett  of  their  religion.  And  what  I 
have  here  exprefied,  for  the  fub'tance  of  the  things,  I  know  them  to  be  true,  and  I 
have  often  fo  pra&ilcd  among  them. 

By  this  it  appcareth,  that  they  arc,  in  fome  good  meafure,  able  (by  the  light  of 
the  fcriptures,  and  by  the  example  of  the  churches  of  Chrift,  and  by  fuch  inftruc- 
tion  as  they  have  had)  to  praiflile  and  manage  the  whole  inftitutcd  public  worthip  of 
God  among  themfclves,  without  the  prefence  or  infpettion  of  any  Englifh  among; 
them,  which  is  no  fmall  addition  and  advancement  of  the  kingdom  of  Chrift  j  and 
I  doubt  not  but  it  fliall  add  much  comfort  and  joy  to  your  fouls  here,  and  fhall  add 
much  weight  of  glory  to  your  fouls  hereafter,  who  have  been  fo  diligent,  liberal  and 
conftant  in  y  .-ur  fupplics  for  the  encouragement  of  this  work  of  Chrilr. 

And  it  is  no  fmall  comfort  to  me,  whom  divine  providence  and  grace  hath  made 
one  of  the  poor  inflruments,  to  inftruft  and  manage  them  unto  this  eftate  in  Chrilt 
Jcfus,  whercunto  they  have  attained. 

As  for  the  fending  any  numbers  of  Attfefs  Pentateuch,  I  befcech  your  honours  to 
fpare  us  in  that  •,  bccaule  fo  many  as  we  fend,  fo  many  Bibles  are  maimed  and  made 
incomplete,  becaufc  they  want  the  five  books  of  Moj'cs.  We  prefent  your  honours, 
with  one  book,  fo  far  as  we  have  gone  in  the  work,  and  humbly  beleech,  that  it  may 
be  acceptable,  until  the  whole  be  finifhed ;  and  then  the  whole  impreflion  (which  is 
two  thoufand)  is  at  your  honours  command.  Our  How  progrefs  needcth  an  apology. 
We  have  been  much  hindered  by  the  ficknefs  this  year.  Our  workmen  have  been  all 
lick,  and  wc  have  but  few  hands,  one  Englifhman,  and  a  boy,  and  one  Indian }  and 
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many  interruptions  and  diverfions  do  befal  us  ;  and  we  could  do  but  little  this  very 
hard  winter.  But  I  Ihall  give  your  honours  no  further  trouble  at  this  time ;  only  re- 
quefting  the  continuance  of  your  prayers  and  protedion.    So  I  remain, 

Your  honours 

to  ferve  you  in  our  Lord  JeTus* 

John  EUcW. 

POSTSCRIPT. 

The  people  of  Natik  have  procured  fome  friend  of  Sberbcrn,  to  draw  up  a  letter 
to  me,  which  I  make  bold  to  prefent  to  your  honours  view,  being  here  inclofed.    If  V 
I  have  been  over-bold  herein,  I  befcech  your  honours  to  pardon  me, 

IX. 

Roxburg,  Auguft  29,  1686,  in  the  third  month  of  our  overthrow. 
Right  honourable  unweariable  nurfing  father, 

I HAVE  nothing  new  to  write  but  lamentations,  and  I  am  loth  to  grieve  your 
loving  and  noble  foul. 

Our  Indian  work  yet  liveth,  praifed  be  God  \  the  Bible  is  come  forth,  many  hun- 
dreds bound  up,  and  difperied  to  the  Indians,  whole  thankfulnels  I  intimate  and  tef- 
tify  to  your  honour.  The  Praclice  of  Piety  is  alfo  finilhed,  and  beginneth  to  be  bound  - 
up.  And  my  humble  rcqueft  to  your  honour  is,  rhat  we  may  again  reimpoie  the 
Primer  and  Catechifm  ;  for  though  the  laft  imprcOion  be  not  quite  lpent,  yet  quickly 
they  will ;  and  I  am  old,  ready  to  be  gone,  and  defire  to  leave  as  many  books  as  I 
can.  I  know  not  what  to  add  in  this  ditlrefling  day  of  our  overthrow  j  fo  I  commi^ 
your  honour  to  the  Lord,  and  reft, 

Your  honour's 

to.  ferve  you  in  Jefus  Chrift, 

"John  Elict, 

X. 

Roxburg,  July  7,  1688. 
Right  honourable,  deep  learned,  ahundantly  charitable,  and  conftant 

nurfing  father, 

S  I  R, 

I A  M  drawing  home,  and  am  glad  of  an  opportunity  to  take  my  leave  of  your 
honour  with  all  thankfulnefs.  Sir,  many  years  fmcc  you  were  plcafcd  to  commit 
30/.  into  my  hand,  upon  a  dtfign  for  the  promoting  Chrift  his  kingdom  among  the 
Indians-,  which  gift  of  yours  1  have  religioufly  kept,  waiting  for  an  opportunity  (6 
to  improve  it  \  but  God  hath  not  pleafed  yet  to  open  fuch  a  door.  I  am  old,  and 
defire  to  finilh  that  matter,  and  take  the  boldncfs  to  requeft  your  honour,  that  it 
may  be  thus  difpofed  of.    It  being  in  the  hand  of  major  Cookings  relidt  widow,  and 
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hedied  poor,  though  full  of  good  works,  and  greatly  beneficent  to  the  Indians,  and 
bewailed  by  them  to  this  day ;  therefore  let  his  widow  have  10/.  his  cldcft  fon,  who 
holds  up  a  le&urc  among  the  Indians  and  Englilh  10/.  and  the  third  \ol.  give  it  to 
Mr.  John  Cotton,  who  helped  me  much  in  the  fecond  edition  of  the  Bible.  And  alfo 
I  muft  commit  to  him  the  care  and  labour  of  the  revifal  of  two  other  fmall  trea- 
tifes  viz.  Mr.  Sbegbeard's  Sincere  Convert  and  Sound  Believer,  which  I  tranflated  into 
the  Indian  language  many  years  fincc  v.  and  now  I  hope,  that  the  honourable  corpo- 
ration will  be  at  the  charge  to  print  them,  by  your  honour's  favour  and  countenance. 
But  I  cannot  commit  them  to  the  prefs  without  a  careful  revifal,  which  none  but  Mr. 
Cotton  is  able  to  help  me  to  perform. 

The  work  in  general  feemeth  to  my  foul  to  be  in  and  well  toward  a  reviving. 
Many  churches  of  confeflbrs  of  Chrift  arc  in  motions  to  gather  into  church  cftates, 
who  do  carefully  keep  the  fabbath.  And  out  of  thefc  profefTors  of  religion,  we  do 
rather  up  and  call  in  fuch  as  are  willing  to  confefs  Jelus  Chrift,  and  feck  falvation 
by  him.  Touching  other  matters,  what  our  loffes  and  changes  be,  and  how  trading, 
&c.  are  fpoiled,  I  am  filent ;  but  my  prayer  to  God  is,  I/aiab  i.  2£,  26.  And  I  will 
turn  my  band  upon  thee,  and  purely  purge  away  the  drofs,  and  take  away  all  tby  tin, 
and  I  will  reftore  tby  judges  as  at  the  firft,  and  tby  counfellors  as  at  the  beginning,  &c. 
So  do,  O  Lord. 

Sir,  the  Lord  prolong  your  days,  and  fill  you  with  all  grace,  untd  you  arrive 
at  the  fulnefi  of  glory,  where  I  leave  you,  and  reft, 

Your  honour's 

to  ferve  you  in  Jcfus  Chrift, 

John  Eliot. 


N  U  M  B  E  R    VI.  • 

Letters  of  thanks  from  the  Governor,  &>c,  of  New  England,  to 
Mr.  Boyle,  for  his  fervices  to  that  Colony.    Life,  p.  exxxix. 

I. 

Governor  and  General  Court  cf  New-England  to  Mr.  Boyle 
Honourable  Sir, 

THE  occafion  of  our  giving  you  this  trouble,  is  from  the  confidence  we  have 
of  your  favour  and  care  of  thefe  his  Majefty's  colonies  i«  New  England,  mani- 
fefted  by  your  continued  endeavours,  as  in  promoting  that  good  work  of  the  natives 
convcrfion,  fo  in  taking  opportunities  for  ingratiating  us  with  his  Majcfty  and  the 
right  honourable  the  Lord  Chancellor,  as  we  underftand  by  your  letter  to  Mr. 
Winibrop,  whereby  you  have  given  us  that  comfortable  information  of  his  Majeity's 
grace  towards  us,  in  cxprcfilng  himfelf  in  a  very  favourable  manner,  and  that  the 

Lord 
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Lord  Chancellor  did  affure  you,  (with  giving  you  comrniflion  to  affnre  our  friends 
in  the  city)  that  the  King  intends  not  any  injury  to  our  charter,  or  the  diflblution 
of  our  civil  government,  or  the  infringement  of  our  liberty  of  confciencc,  and  that 
the  doing  of  thole  things  is  not  the  buiinels  of  the  commidioncrs  ;  the  truth  where- 
of we  believe  (as  we  ought)  having  the  word  of  fo  gracious  a  King.    But  alas  ( 
Sir,  the  comrniflion  impowcring  thofe  commiflioners  to  hear  and  determine  allcaufe? 
whether  military,  civil,  or  criminal,  (what  they  have  further  by  inflxuftion  at  prefent 
we  know  not)  Ihould  this  take  place,  what  will  become  of  our  civil  government, 
which  hath  been  (under  God)  the  hedge  to  that  liberty  for  our  confeiences,  for 
which  the  nrft  adventurers  palled  through,  and  bore  up  againft  all  difficulties'  and 
dilcouragemcnts  that  encountered  them,  as  in  the  way  to,  lb  in  the  continuance  in 
this  wildernefs  ?  Sir,  we  return  unto  you  our  true  and  hearty  thanks  for  your  former 
favours,  and  crave  the  continuance  thereof  as  opportunity  mall  offer,  and  the  great 
mover  of  hearts  (hall  incline  you  in  appearing  our  friend  ftill,  that,  if  poflible,  the 
commiflion  may  be  recalled  ;  for  which  end  we  have  made  our  humble  l'upplication 
to  his  Majefty,  in  whofc  eyes,  if  we  may  find  favour,  we  and  our  poitcrky  (hall  hive 
caufe  to  blcfs  the  Lord.    But  if  the  decree  be  pall,  fo  that  it  may  not  be  recalled, 
we  Ihall  wait  the  Lord's  iffue  with  us    and  whatever  may  be  the  conjectures  of  any 
rendering  alterations  here  advilable,  the  iffue  will  fpeak  them  to  be  the  fubverfion  of 
all  that,  which  makes  this  place  or  our  abode  herein  defirable  j  or  if  any  of  thofe  that 
defire  a  dominion  over  us,  (not  to  ferve  his  Majefty's  intcreit  in  advancing  plantation 
work,  with  the  countenance  of  godlinefs,  but  to  ferve  themfelves  by  his-Maicfty's 
authority,  and  our  ruin)  (hall  prevail,  it  will  to  poilerity  be  rendered  a  differvice.ro 
his  Majefty's  honour,  and  fuch  a  damage,  as  the  procurers  will  not  be  able  to  repair. 
We  can  lboner  leave  our  place,  and  all  our  prefent  outward  enjoyments,  than  leave 
that,  which  was  the  firfl:  ground  of  our  wandering  from  our  native  country  ;  nor  arc 
we  thereby  made  fuch  ftrangers  thereunto,  but  we  can  rather  chufe  to  return,  and 
take  our  lot  with  our  brethren,  than  abide  here  under  the  deprivement  of  the  ends  of 
our  travels.    Our  way  is  wiih  the  Lord.    Craving  your  honour's  pardon  for  this 
boldnei's,  lifting  up  our  belt  defires  to  the  Lord  for  you,  -we  remain, 

SIR, 

Your  humble  fervants, 

in  the  name  and  by  order  of  the  General  Court, 
held  at  Bojlen  in  New-Englatid^  Oct  iq,  1664. 

Jc.  Endecttt,  Governor. 

n. 

Mr.  Boyle  t9  Henry  Artiurft,  Efq; 

S  I  R, 

1HAD  fooncr  fCnt  you  an  account  of  your  letter,  but  that,  although  I  delivered 
the  petition  to  my  Lord  Chancellor,  foon  after  I  received  it,  and  ha  c  waited  on 
his  Lordfhip  fcvcral  times  lince  for  an  anfwer,  yet  I  found  him  always  engaged  in 
bufinefs,  cither  with  the  King,  or  Duke,  or  fuch  great  pcrfons,  as  made  me  think  it 

improper 


♦ccjfvi 
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improper  to  defire  to  be  admitted.  But  being  there  this  morning  fomewhat  early, 
♦fome  of  his  relations,  that  faw  me  there,  would  needs  bring  me  in,  before  I  expected 
-it,  though  a  great  perfon  intervening  obliged  us  to  difcourle  the  moft  part  aloud,  till 
the  Portugal  refident  furprizing  my  Lord  Chancellor  with  a  requeft  to  have  audience, 
-put  an  untimely  end  to  our  conference. 

P.  S.  I  for  cot  to  tell  you,  that  it  is  not  all  the  New-Englanders,  but  only  the 
Maflachufcts,  that  have  difrefpcctfully  ufed  the  commiflioners,  to  whom  the  reft  of 
•the  colonies  have  behaved  thcmfelves  otherwife.    And  when  I  fpeak  civilly  to  my 
Lord  Chancellor  of  your  friend  Mr.  JVintbrop,  his  Lordftiip  aflented  to  the  charac- 
ter I  had  £iven  him. 

III. 

Governor  and  Deputy  Governor,  8cc.  of  New-England  to  Mr.  Boyle. 
Honourable  Sir, 

AS  an  addition  to  your  former  kindnefs,  touching  the  prcfent  of  mails  fent  from 
this  colony  to  his  Majefty,  we  are  lately  informed,  that  you  have  been  pleated 
-to  lpeak  on  our  behalf  in  the  cars  of  his  moft  excellent  Majclly,  our  gracious  Sove- 
reign, when  our  adverfaries,  by  their  hard  fpeeches  and  falfe  fuggeftions,  have  la- 
boured to  alienate  his  royal  heart  and  affections  from  us  j  which  favour  of  yours 
(to  a  people  that  arc  fo  great  ftrangers  to  you,  and  fo  undeferving  your  love)  calls 
for  gratitude.  And  therefore,  Ihould  we  be  fdent  in  our  moft  thankful  acknow- 
ledgment thereof,  firft  unto  God,  that  hath  fo  inclined  your  heart,  and  ncxtly,  to 
yourfelf,  as  an  inftrumcnt  (and  if  we  may  prefume  to  fay)  an  advocate  for  tilts  part 
of  God's  poor  church  in  the  wildernefs,  it  would  render  us  moft  unworthy  of  our 
profeflion. 

Sir,  we  need  not  put  you  in  mind,  that  the  poor  church  of  Chrift,  in  all  ages, 
•even  from  righteous  sibel\  time  unto  this  day,  hath  not  wanted  adverfaries  :  the  an- 
cient enmity,  which  God  hath  put  between  the  two  feeds,  will  never  reconcile ;  that 
example  in  Ezra's  and  Ntbtmiab*%  time  do  fuffkiently  evince  this  ;  for  although  the 
people  of  God  then  had  ample  charters  from  thole  great  princes,  Cyrus  and  Arta- 
xerxts,  yet  God  was  pleafcd,  for  the  trial  of  his  church,  and  the  illuftration  of  his 
own  glory  (in  their  falvations)  to  permit  a  Sanballat,  a  Tobiab,  and  others,  falfely  to 
accUK  that  people  to  thefc  princes  of  difloyalty.  Sir,  we  hear  that  our  adverfaries 
there  are  plotting  and  dcfigning  againft  our  peace  •,  fo  much  the  more  caufe  have 
we  to  \k  in  the  dull  before  the  Lord,  imploring  his  alfiftance  and  falvation,  as 
the  matter  fliall  require.  And  alfo  it  is  our  duty  not  to  neglect  the  ufe  of  that 
.little  means  that  is  left  us,  in  order  to  the  prefervarion  of  our  quietnefs  and  liber- 
tics  i  among  which,  this  application  to  yourlelf,  and  by  you  to  our  moft  gracious 
King  (whole  royal  heart  the  Lord  hath  graciouily  inclined  hitherto  to  favour  our 
righteous  caufe)  is  the  principal. 

Sia,  we  hear  of  feveral  things  againft  us,  which  we  do  not  particularly  underftand; 
but  fo  far  as  h  intimated  to  us,  we  will  make  bold  here  briefly  to  mention  them, 
with  our  anfwers  to  them. 

I.  Our  loyalty  is  questioned.  To  this  wc  anfwer  (in  all  humility,  not  boaflingly) 
that  the  demonftr.-.tions  of  our  loyalty  are  known  to  thoufands  ;  particularly,  i.  YVc 
never  proclaimed  or  acted  in  the  name  of  the  late  power  in  England  in  his  Majefty's 
abfence,  as  all  other  remote  colonics  did.    2.  It  is  known,  that  in  -our  public  prayers, 
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as  well  as  in  private  families,  we  pray  for  our  King.  3.  When  a  fquadron  of  his 
fiiips,  under  Sir  John  Harmaa,  commander,  were  in  the  Weji-lndics  Heightened  for 
provifions,  we  freely  and  fealbnably  fent  a  lhip  laden  with  provifions  for  their  fupply. 
4.  In  that  prefent  of  a  lhip  laden  with  marts,  lent  for  the  fupply  of  his  royal  navy. 
Thofc  two  laft  things  colt  this  poor  colony  fome  thousands  of  pounds ;  and  we  have 
not  heard,  that  any  of  his  Majefty's  colonics  (though  far  exceeding  us  in  riches)  have 
given  higher  demonftrations  of  their  loyalty. 

II.  We  are  faid  to  be  factious  in  the  principles  of  religion.  AnfWcr.  If  Mr. 
Perkins,  and  thofe  good  old  Puritans  in  King  Edzvurd  the  Vlth  and  Queen  Elizaletb\ 
time,  did,  in  their  principles  of  religion,  teach  evil  doclr.nc  (which  we  conceive  no  true 
Proteftant  will  fay)  then  may  wc  be  rendered  fuch  •,  for  our  religion  and  principles  are 
the  fame  for  fubftancc  with  thole  old  Chriftians  and  reformers  called  Puritans. 

III.  It  is  faid,  we  are  a  divided  people.  We  acknowledge  it  is  a  matter  to  be 
greatly  bewailed,  that  the  church  of  God,  all  the  world  over  (by  rcafon  of  man's  weak- 
nels  and  infirmity)  doth  labour  under  diverfity  of  perluafions  and  apprehenfions  in 
matters  of  religion,  and  confequently  do  not  live  in  that  bleffed  and  fwcet  unity  that 
God  requires  :  but  for  our  parts  (fome  petty  differences  excepted)  we  blcfs  God,  we 
have  much  peace  and  tranquillity  in  church  and  ftate. 

IV.  We  are  charged  with  carrying  it  difrefpe&fully  towards  his  Majefty's  commif- 
fioners.  To  this  we  fay,  that  God  and  man  can  witnefs  for  us,  that  our  treatment  of 
them  was  with  civility,  according  to  our  mean  conditions.  Indeed,  as  to  yielding  obe- 
dience unto  their  mandates,  which  were  dcftru&ive  to  our  royal  charter ;  as  that  was  • 
contrary  to  his  Majefty's  inftruftions  and  letter  lent  to  us  by  them,  lb  wc  had  no  reafon 
to  fubmit  to  them  therein. 

V.  We  arc  blamed  for  a  great  omiffion  touching  baptizing  of  infants.  To  this  wc 
anfwer,  that  our  principles  declared  to  the  world  in  print,  particularly  that  of  the  laft. 
fynod  held  here,  doth  ipeak  our  judgments  to  run  parallel  with  other  reformed  churches, 

•  viz.  That  vilible  confederate  believers  and  their  feed  arc  fubjefts  of  baptifm.  Indeed  in 
practice  there  hath  been  lbmc  omilTions  thereof,  as  to  the  largcft  extent,  efpecially  in 
tome  places ;  but  endeavours  are  daily  ufed  to  reduce  each  one  to  the  rule. 

VI.  We  are  accufed  of  rigidnel's  to  fuch  as  differ  from  us  in  matters  of  religion. 
To  this  we  fay,  that  from  the  firft  fettling  this  plantation,  thefe  heterodoxes  of  Fami- 
lifm,  Anabaptifm,  and  of  late  Quakerifm,  have  been  looked  upon  by  the  godly  here  as 
great  errors,  and  the  promoters  of  them  difturbers  of  peace  and  order.  Thofc  awful 
and  tremendous  motions  of  that  fort  of  people  in  Germaty,  and  elfewhere,  hath  fuffi- 
ciently  alarmed  all  pious  and  prudent  men  to  provide  a  dcfcnfativc  againft  them.  • 
Hence,  from  our  firft  times,  laws  have  been  made  to  fecure  us  from  that  danger ;  which 
have,  at  fotne  times,  upon  juft  occ.ifions,  been  executed  upon  fome  of  that  fort  of  ' 
people  who  have  exceeded  the  ruier,  of  moderation  in  matters  of  practice  :  but  this  wc 
may  fay  truly,  that  fome  peaceable  Anabaptifts,  and  fome  of  other  feels,  who  have 
deported  therr.lelves  quittly,  have  and  do  live  here,  under  the  protection  of  this  go- 
vernment, undifturbedly. 

Lastly,  we  arc  accufed  for  grafping  after  dominions,  more  than  belongs  to  us,  . 
and  in  particular,  for  taking  in  a  plate  called  the  Province  of  Mayne,  belonging  to 
Mr.  Gorge.  To  this  we  anfwer,  that  our  patent  (which  is  of  greater  antiquity  than  ■ 
his)  doth  take  in  that  place ;  and  this  may  be  clearly  demonftrated.  Again,  Mr. 
Gorge's  predeceffor,  finding  no  profit,  delerted  the  government  thereof,  and  left  the 
people  under  fuch  coniulion  and  diforder,  that  they  were  ncccflitated  to  petition 
carncftly  unto  the  Maffachuilis,  to  take  them  under  their  government  j  which  they 

Vol.  I.  e  e  did. 
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did,  at  tlv:ir  carncfr.  defirc,  to  prevent  their  devouring  one  another.  The  truth  is, 
there  is  no  profit  or  benefit  doth  accrue  to  our  government  by  their  addition,  but 
cumber  and  trouble.  They  are  generally  a  very  poor  people,  and  contribute  nothing 
to  us  for  the  fupport  or"  government  in  this  plr.ee.  W  e  may  truly  fay,  our  mam 
end  in  taking  them  under  us  hath  been  a  define  to  do  them  good,  outwardly  and  in- 
wardly i  elpecially  to  encourage  a  pious  and  able  miniilcr  to  live  among  them,  and 
to  preach  the  Goi'pcl  to  them,  which,  through  the  favour  of  God,  hath  been  in  fomc 
meafure  attained.  Before  they  came  under  us,  we  know  not  or"  one  preaching  and  pious 
minifler  in  five  or  fix  villages  there,  and  fincc  (through  God's  favour)  they  have  been 
well  provided  therewith.  Godly  minillcrs  indeed  were  very  fhy  to  go  among  them 
t o  live,  before  they  were  fettled  under  this  government;  and  at  fuch  time,  when  the 
commifiioners  took  them  off  from  us,  and  fettled  fomc  juitices  among  themi'elvcs,  it 
was  but  a  little  while  after  the  commillioncrs  were  gone,  but  that  people  fell  into 
fuch  divifions  and  confufions,  that  many  of  their  minifters  left  them  ;  and  the  peo- 
pk  again  c  trncfily  fued  to  us  for  protection  and  government,  finding  no  benefit  (as 
they  alleged)  by  fuch  as  the  commiffioners  had  appointed  to  ru'e  them.  Peradven- 
Mre  Mr.  Gorge  and  fomc  oth.-rs  may  apprehend,  they  are  deprived  of  honour  and 
profit  by  us  in  this  matter ;  but,  we  believe,  as  it  hath,  fo  it  will  be  found,  that  nei- 
ther the  one  nor  the  other  would  accrue  to  them,  if  they  had  it  under  their  power, 
a.cording  to  their  defirc. 

Thus,  noble  Sir,  we  have  made  bold  to  give  you  an  account  (as  briefly  as  wc 
could)  of  what  we  hear  is  objected  againft  us,  and  our  anfwers  •,  committing  ail  to 
your  goodnefs  and  wifdom,  to  make  ule  of  as  you  fhall  lee  ore  nil  en. 

So  dcfiring,  in  all  humility,  your  pardon  for  our  prcfumption,  in  giving  you  this 
trouble,  with  our  cordial  prayers  unto  the  God  of  all  mercy  anil  grace,  to  pour  upon 
your  head  and  heart  his  ncheft  bleffings  •,  with  our  moil  humble  fervice  and  love  to 
you  prefented,  we  take  leave,  defiling  always  to  remain, 

Yoi:r  honour's 

mod  affectionate  friends  and  fervants 

Jcbn  Lnerdt,  Governor. 

Semite!  Symomh,  Deputy  Govcrr.or. 

Dar.iel  Ccokins,  Afiiftanr. 

Richard  RuffclL 

Thomas  Daufonb. 

John  Pyncbcn. 

IViUiam  Stougbion. 

Ed uard  T))t\. 

This  is  a  duplkitc  of  a  letter  fent  in  December  laft.    Dated  in  Bofton  in 
New-England,  May  10,  1673. 
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Mr.  Boyle  s  Preface  to  A  TraEl  touching  the  Skill  of  a  better  Way 
of  Anatomy  of  Mans  Body,  by  Yonher  Louis  de  Bills,  Lord 
of  Kcppenfdam,  ©V.  translated  from  the  Low-Dutch,  by  Mr. 
Pell,  and  printed  at  London,  1659,  in  nmo. 

T'o  tny  much  ejleemed friend  Samuel  Hartlib  the  elder,  Efj; 

SIR,  October  13,  1659, 

YOUR  defircs  were  wont  to  tend  fo  much  to  the  public  good,  that  your  virtuofi 
would  think  I  wanted  philanthropy,  as  well  as  civilky,  it  I  fhould  refute  to 
comply  with  fu'ch  as  your  letter  brings  inc.  I  fend  you  therefore  the  propo- 
rtions of  Monficur  de  Rills,  englifhed  out  of  Low-Dutch,  at  my  requeft,  by  iuch  a 
jierfon,  as  you  wiil  readily  think  can  tranflate  very  well,  though  he  can  better  write 
things  worthy  to  be  tranflatxd,  when  I  (hould  have  told  you,  that  his  name  is  Mr. 
Pill,  The  defign  avowed  to  be  aimed  at  in  the  proportions,  and  much  more  the 
nutter  of  fact,  without  which  they  might  appear  extravagant,  made  the  prinr,  I 
confefs,  very  welcome  tome.  For  though  in  tome  pi'pvrs  I  formerly  told  you  of,  I 
had  mentioned  divers  things  I  had  intended  to  try,  and  fome,  that  1  had  already  ob- 
krved,  in  order  to  the  preservation  of  animal  Jubilances,  and  the  making  tome  of 
them  more  durable  fubjccls  for  the  anatom'.ft  to  deal  with  ;  yet  Ivfides  that  moll  o£ 
the  ways  I  propokd  to  myfelf  wu-e  as  yet  little  more  than  bare  defigns,  I  never  aimed 
at  (and  fcarce  to  much  as  hoped  for)  fuch  ftrange  things  as  in  this  paper  the  inge- 
nuous publifher  of  it  tells  us  he  hath  already  actually  performed.  Anil  therefore  I 
fuppofc,  that  it  will  not  be  unwelcome  to  you,  if  n:<t  li.'.ving  had  the  opportunity  to 
tee  the  eftcdt  of  this  gentleman's  (kill  myfelf,  and  being  fufhcicntly  indilpolcd  to  be- 
lieve or  affirm  any  ftrange  thing  that  I  have  not  teen,  I  annex  the  other  paper  you 
lately  deftred  of  me  j  1  mean  that,  wherein  the  propokr's  Dutch  print  came  inclofed 
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to  me  from  the  Hague.  For  bcfides  that  it  contain-,  fomrthi^g  of  particular,  it  comes 
from  a  French  gentleman,  whofe  teftimony  may  well  be  confidcrable  in  matters  of 
this  nature  •,  for  he  is  one  of  that  felcct  focieiy  of  Parifian  philofophers,  of  which 
y6u  and  I  have  fometimes  difcourfed ;  and  you  will  find  a  celebrating  mention  made 
of  him  in  the  life  of  Gafendus,  whole  friend  and  difciplc  he  was  And  his  curiolity 
leading  him  to  imitate  divers  of  the  old  Greek  philofophers,  who  travelled  through 
many  countries,  only  to  i  nnch  themfelves  with  what  knowledge  they  could  meet  with 
in  them,  he  went  purpofcly  to  vifit  Monfieur  de  Bills*  foon  alter  he  had  left  England, 
which  he  lately  traverfed  ;  and  in  his  pafiage  honoured  me  with  fcveral  of  his  vifits. 
I  am  fo  willing  that  you  mould  be  as  wary  as  I  in  admitting  unlikely  things  into  your 
belief,  that,  in  putting  the  French  I  received  into  Englifh,  1  have  been  (purpofely  to 
avoid  ftraining  his  expreffions)  more  careful  to  do  right  to  his  words,  than  to  his  ftilc. 
And  as  for  thole  things,  that  appear  to  have  been  left  out  by  me,  they  are  fome  of 
them  fuch  matters  as  concern  not  our  propofer,  and  others  but  fuch  compliments,  as 
require  rather  my  blufhes,  than  my  tranilating.  The  confent  you  defire  of  me  to 
publifh  the  propofals  in  our  language  I  muft  not  refufc  you.  For  it  is  the  lead  we 
owe  to  a  perfon,  that  hath  endeavoured  to  oblige  mankind,  and  to  thofe  that  are  wil- 
ling to  encourage  fuch  endeavours,  by  acquainting  the  ingenious  here  with  his  pro- 
pofitions,  to  flrive  to  procure  him  fubferibers,  and  to  afford  them  the  opportunity  of 
encouraging  and  aflifting  fo  ufeful  a  work,  as  this  (fuppofing  the  truth  ot  the  hiftori- 
cal  part  of  the  paper)  is  like  to  prove.  It  may  alfo  be  hoped,  that  the  noife  of  fuch 
difeoverics  abroad  will  roulc  up  our  ingenious  men  at  home,  and  excite  them  to  en- 
deavour to  emulate,  if  not  furpafs  them  •,  and  to  keep  up  that  reputation  for  anato- 
mical difcoverics  and  (kill,  that  this  nation  hath  of  late  dcfe:vedly  enjoyed.  Nor  will 
it  be  amil'j,  by  the  fame  means,  to  give  as  many  of  thofe  in  authority,  as  may  happen 
to  read  what  the  ftates  of  Holland  have  done,  in  favour  of  a  Hrangcr,  occafion  to  take 
notice,  what  countenance  neighbouring  magiftrates,  that  are  not  thought  unpolitic 
♦  neither,  are  forward  to  give  to  thofe  defigns,  that  aim  at  the  advancement  of  real 
learning.  Which  may  perhaps  invite  thofe  that  can  do  it,  to  give  encouragement  to 
the  Fnglimv.  its  •,  which  I  am  groundedly  confident  want  nothing  but  encouragement, 
to  perform  things  in  this  kind,  that  would  really  advantage  the  public,  as  well  as 
highly  gratify  fuch  perfons  as  Mr.  Hartlii,  and  his 

afFeftionace  humble  fervant, 

Robert  Beyle. 
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LETTER 

Prefixed  to  a  Tra&  tranflated  from  French  into  Englifh, 

■ 

b  y 

Dr.    PETER    du  MOULIN, 

ENTITLED, 

The  DEVIL  of  MASCON: 

The  fourth  edition  of  which  was  printed  at  Oxford^  1669, 

in  1 2  mo. 

.  Tomy  reverend  and  learned  friend,  Dr.  Peter  da  Moulin. 
S  I  R, 

X HO  UGH  I  fuppofe  you  will  look  upon  my  fending  you  Monfieur  Perreaud's 
French  book,  as  a  minding  you  of  the  promife  you  were  the  other  day  pleafed  to 
me  of  putting  it  into  an  Englifh  drefs  •,  yet  I  hope  you  will  do  me  the  right  to 
believe,  that  if  the  fubjeft  were  not  extraordinary,  and  if  my  own  pen  were  not  (as 
you  know  it  is)  pre-engaged  to  a  theme  of  a  very  diftant  nature,  I  lhould  think  ic 
injurious  to  the  public,  and  to  you,  to  be  acceflary  to  his  turning  tranflator  of  another's 
books,  that  hath  already  manifefted  in  feveral  languages,  how  able  he  is  to  write  ex- 
cellent ones  of  his  own. 

I  mi'st  freely  confefs  to  you,  that  the  powerful  inclinations,  which  my  courfe  of 
life  and  Itudies  hath  given  me  to  diffidence  and  backwardnefs  of  affent,  and  the  many 
fiction;,  and  fuperftitions,  which  (as  far  as  I  have  hitherto  obferved)  are  wont  to 
blcmilh  the  relation,  where  fpirits  and  witches  are  concerned,  would  make  me  very 
backward  to  contribute  any  thing  to  your  publifliing,  or  any  man's  believing,  a  ftory 
Icfs  ftrar.ge  than  this  of  Monfieur  Ptrrcaud. 

Bt  T  the  convention  I  had  with  that  pious  author  during  my  ftay  at  Geneva, 
and  the  prelent  he  was  pleafed  to  make  me  of  this  treatik  before  it  was  printed, 
jn  a  place  where  I  had  opportunities  to  enquire  both  after  the  writer,  and  fomc 
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pafi'agcs  of  the  book,  did  at  length  overcome  in  me  (as  to  thus  narrative)  all  my 
fettled  indifpofednefs  to  believe  ftrange  things.  And  fince  I  find,  that  you  have  re- 
ceived an  account  both  of  Monfieur  Perrcaud  himfelf,  and  feveral  things  relating  to 
his  book,  from  that  great  fcholar  and  excellent  perfon  your  father,  I  have  no  realon 
to  doubt,  but  that  as  your  Ikill  in  the  tongues,  out  of  which  and  into  which  this 
treadle  is  to  be  tranflated,  will  bring  it  the  greatelt  advantages,  that  it  can  receive 
from  a  tranfiator's  pen  ;  fo  the  reputation,  which  your  and  your  learned  father's 
names  will  give  it,  will  prove  as  effectual  as  any  thing  or  that  nature  can  be,  to  nuke 
wary  readers  as  much  believe  even  the  amazing  palfages  of  it,  as  I  hope  you  do  that 
great  truth  of  my  being  in  a  high  degree, 

S  1  R, 

your  affectionate  friend  and  humble  fervant, 

Robert  Boyle. 


An  Advertifement  of  Mr.  BOTLE's, 

About  the  lofs  of  many  of  his  writings,  addrcflbd  to  tJ.  TV.  to 
be  communicated  to  thofe  of  his  friends,  that  are  virtuofi ; 
which  may  ferve  as  a  kind  of  preface  to  moft  of  his  mutilated 
and  unfinished  writings.    Is^idon^   printed  in  May,  1688 
two  pages,  folio. 

AS  for  the  n»port,  thr.t  doubtkfs  has  reached  your  cars,  of  the  lofs  of  feveral  of 
my  manufcriprs,  and  the  defacing  of  divers  others,  it  is  but  too  true  j  and  I 
:.:n  very  fenfibleof  it.  But  yet  it  is  not  barely  upon  my  own  account,  that  I  am  fo, 
but  very  much  upon  that  of  my  inquifitivc  friends,  and  Mr.  J.  Il<\  in  particular. 
For  I  cannot  be  but  troubled,  that  I  find  myfclf  difablcd  to  anlwer  the  expectation 
they  had,  that  I  ffcouid  gratify  their  curiofity,  by  entertaining  them  with  feveral  tracts 
upon  philofophical  fuhjects ;  and  that  fome  unwelcome  accidents,  that  have  of  late 
befallen  me,  oblige  me  to  dilTuade  them  from  expecting  hence- forward,  that  I 
mould  prefent  them  with  alrr.oft  a:.y  trcatife,  finifhed  and  entire.  For  having  bctn 
for  many  years  afflicted  with  a  wcaknefs  o;  fight,  that  nece Skated  me,  inliead  cf 
writing  my lelf,  to  dictate  to  others  i  and  having  been  neceflkated  to  make  feveral 
removes,  feme  of  them  with  too  much  haile  to  permit  me  to  take  an  exact  care  of 
my  papers,  or  keep  all  of  them  together,  and  take  them  along  with  myfclf,  from 
place  to  place:  when,  not  long  fincc,  I  had  oecafion  to  review  and  range  them,  I 
found,  to  my  furprize,  as  well  as  trouble,  that  I  wanted  four  or  five  centuries  of 
experiments  of  my  own,  and  other  matters  of  fact,  which  from  time  to  time  I  had 
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committed  to  paper,  as  they  were  made  and  obferved,  and  had  been,  by  way  partly 
or  diary,  and  partly  of  advetfaria,  regiftcrrd  and  let  down,  one  century  after  an- 
other, that  I  might  have  them  in  rcadinefs  to  be  made  uie  of  in  my  defigncd  trta- 
fifes.  Ami  together  with  theft  matters  of  fact,  I  found  milling  feven  or  eight 
centuries  of  notions,  remarks,  explications  and  illuftrations  of  divers  things  in 
philofophy,  which  I  had  committed  to  writing,  as  they  chanced  to  occur  to  my 
thoughts,  and  which  might  have  place  among  the  lame  papers  with  the  above  men- 
tioned experiments,  how  all  thele  mould  come  to  be  loft,  whillt  Ibmc  other  cen- 
turies of  notes  and  fhort  memoirs,  fome  of  them  fpeculative,  and  others  experi- 
mental, cfcaped,  I  can  as  little  declare,  as  recover  them.  But  to  add  to  the  misfor- 
tune (tor  fuch  it  is  to  me,  though  perhaps  not  to  the  world)  one,  whom  I  had  ordered 
to  do  fome  thing  with  a  bottle  of  oil  of  vitriol,  unluckily  broke  the  glals  jult  over  a 
flat  chclt  of  drawe.s,  which  I  had  purpofely  caufed  to  be  made  for  no  other  life,  than 
to  keep  in  it  my  own  manulcript  papers,  whereof  it  had  then  good  ftorc.  And 
though  I  happened  to  be  at  that  time  in  the  room,  and  made  hade  to  unlock  the 
diftind  drawers,  and  take  them  out-,  yet  the  highly  corrofive  liquor  had  made  fuch 
haftc  and  fuch  havock,  that  feveral  manuscripts,  and  among  them  lbmc  that  I  moft 
valued,  were  quite  1'poiled  ;  infomuch  that  there  remained  not  words  enough  un- 
defaced  to  declare  what  fubjed  they  concerned  ;  and  that  the  other  manul'cripts,  that 
mifchievous  liquor  had  reached  to,  had  fome  of  them  their  leaves  half  confumed, 
and  others  a  greater  or  Idler  part  of  them  ;  and  all  that  the  menflruum  touched,  it 
made  fo  rotten,  that,  notwithstanding  all  our  diligence,  what  was  once  wetted,  could 
never  be  retrieved. 

It  was  natural  enough,  that  this  concourlc  of  mifchanccs  fliould  fuggeft  to  me, 
that  f.  was  to  take  new  mcafures  in  reference  to  my  defigncd  but  yet  unpublifhed 
writings.  For  firft  it  fecmcd  rcafonable,  that  cither  I  mould  wholly  liipprcfs  fome 
difcourfes,  wherein  I  had  made  a  confiderable  progrefs,  but  had  not  finiftied  them, 
or  die  fliould  at  leaft  acknowledge  and  give  notice  they  are  incomplete,  and  blemiflicd 
with  d.vers  chafms,  fince  a  great  many  particulars  are  loft,  that  fliould  have  done 
more  than  fill  up  thole  vacancies:  which  defects  I  cannot  nowfupply,  many  of  the 
experiments  having  been  made,  when  I  had  by  me  fome  fuch  drugs  and  other  ma- 
terials, and  fuch  exact  mftruments  and  Ikilful  workmen,  as  I  am  not  new  furnilhed 
with,  nor  am  able  to  retrieve.  Befides  that,  I  was  then  alio  fomctimcs  befriended 
by  opportunities  and  favourable  circumftances,  that  I  cannot  hope  for  again. 

To  this  firft  reflection  it  was  natural  to  add  another  ;  which  was,  that  lince  I  could 
neither  dilcover  nor  imagine,  how  moft  of  the  writings  lately  mentioned  (with  fome 
others  about  differing  fubjeds)  came  to  be  loft;  the  fureft  courfe  (if  not  the  only 
lure  one)  that  1  could  take  to  prevent  the  like  accidents  for  the  future,  would  be  to 
publifli  from  time  to  time,  as  fall  as  conveniently  1  could,  thofe  remains  and  frag- 
ments, as  well  as  lei's  mutilated  papers,  that  yet  continued  in  my  hands,  prcmifing 
to  each  diftind  bundle  of  them  an  admonition  to  thole  readers,  that  care  for  no 
books,  that  arc  not  methodical  and  complete,  that  they  were  not  only  free,  but  dc- 
lired  to  pats  thefe  by,  as  pieces  both  confuted  and  unfinifhed. 

1  might  add,  that  perhaps  it  may  be  more  prejudicial  to  the  author  than  to  the 
reader,  that  thefe  papers  come  forth  with  fuch  difadvantageoui  circumftances;  lince, 
for  the  moft  part,  the  method  of  writings,  that  treat  about  experimental  philofophy, 
is  not  much  minded  and  remembered  by  the  reader,  at  leaft  alter  the  firft  pcrulal ; 
the  notions  and  experiments  themlelves  abftrauing  from  the  order  they  were  de- 
livered in,  being  the  things,  that  philoibph  rs  ufe  ta  take  notice  of,  and  permanently 
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retain  in  their  memories.    The  introdu&ory  difcourfes  and  prefaces  to  be  met  with 

among  fome  of  the  very  incomplete  papers  that  accompany  this  letter,  may  per- 
haps not  be  unwelcome  nor  altogether  uiclefs  to  fome  ingenious  men,  who  will  not 
be  difi/leafed  to  find  themfelves  exciied,  and  perchance  fomewhat  aflifted,  to  take 
particular  notice  of  fome  fubjccls,  that  fecm  worthy  of  being  more  thoroughly 
confidercd  and  cultivated  than  yet  they  have  been  j  and  fome  perchance  may  think 
the  defigns  I  had  upon  fome  fubjccls,  not  unfit  to  be  purfucd  by  them  in  their 
own  way  and  ftilc.  And  as  for  thtle  heaps  of  fragments,  that  fecm  to  be  more 
of  a  chaotic  nature  (if  I  may  fo  fpeak)  fincc  the  particulars  they  mainly  confift 
of,  are  matcers  of  fact,  their  being  huddled  together,  without  method,  (though  not 
always  without  order)  may  not  hinder  them  from  being  fit,  if  well  difpofed  of,  to 
have  places  fomcwherc  or  other  in  the  hiftory  of  nature  j  and  to  become  not  unfer- 
viceable  materials  in  the  ftru&ure,  that  is  aimed  at  in  this  age,  of  an  uleful  and  well 
grounded  philofophy. 
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In  the  First  Volume,  after  the  Life  and  Appen- 
dix^ and  before  the  New  Experiments,  are  to  be 

inferted  the  following  Pieces. 

. 

I.  A  Preface  by  Mr.  Boyle,  to  a  Tract  touching  the  Skill  of  a  better  way  of  Ana- 
£±  tomy  of  Man's  Body,  by  2'onker  Louis  de  Bills,  Lord  of  Koppenfdam,  &c. 
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drcflcd  to  J.  IV.  to  be  communicated  to  thofe  of  his  Friends  that  are  Virtuofi  \ 
which  may  fcrvc  as  a  kind  of  a  Preface  to  moft  of  his  mutilated  and  unfinilhed 

,    Writings.    Louden  Fol. 


A  Lift  of  the  Titles  of  the  MSS.  of  Mr.  Boyle, 
not  inferted  in  the  Six  Volumes,  for  the  Reafons 
mentioned  in  the  Preface. 


N.  B.  Thofe  marked  with  an  *  Aftcrifc  are  miffing. 

Theological. 
1.  f*\  Onfiderations  about  fome  of  the  Caufes  of  Atheifm. 
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phical  Wits  againft  the  Chriftian  Faith. 

3.  An  Invitation  to  endeavour  the  Convcrfion  of  Infidels,  to  which  is  annexed  the 
good  Offices  Revelation  dot's  to  Reafon. 

4.  A  fliort  Difcourfe,  (hewing  that  the  great  Diverfity  of  Religions  ought  not  much 
to  ftaggcr  a  well-grounded  Chriftian. 

5.  Sonic  Confiderations  about  Miracles,  as  made  ufe  of  as  Proofs  for  the  Chriftian 
Religion. 

6.  Memorials  to  the  introductory  Preamble  for  Mr.  BejISs  Theological  Trj-fls. 
-.  Imperfection  of  human  Realon  dilcovcrcd  by  its  own  Light.    A  Dialogue. 
V.  Mutual  good  Offices,  that  Reafon  and  Revelation  do  each  other. 

c).  Whether  Theology  and  Philofophy  contradicl  each  orijer. 
10.  Excellency  of  Chriftiar.ity. 

11.  Eflay 
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11.  Effay  on  the  Scripture.    N.  B.  From  this  the  Confiderations  touching  the 
Style  of  the  Scriptures  were  partly  feledted. 

12.  On  Meditation. 

13.  Duty  of  a  Mother  to  nurle  her  own  Child* 

14.  The  Daily  Reflcttor,  to  Lady  Rantlagb. 

15.  An  Effay  to  fhew  in  what  fenfe  Rcafon  is,  and  in  what  it  is  not  contrary  to  Re- 
velation.   A  Dialogue. 

•16.  Whether  true  Miracles  do  fo  much  repeal  or  overthrow  the  Courfe  of  Nature, 

as  is  wont  to  be  believed. 
17.  Papers  on  the  Martyrdom  of  Theodora,  fcfr.  never  printed, 
itf.  hffays  on  Ltlucks,  three  Books.  1645. 
19.  Effays  on  Sin  and  Piety. 

Philosophical. 

I.  Several  Centuries  of  Experiments  and  Obfervations. 

a.  A  fecond  and  third  Part  of  Experimenla  &  Obftrvationes  Pbyftca. 

3.  Chymiftry,  its  Uief'ulnefs  to  human  Life — to  Trades,  tSc.  ' 

4.  Hiftory  of  Colours. 

5.  Hiftory  of  human  Blood,  an  Appendix  to  the  publilhed  Trtcl.. 

6.  A  Philoibphical  Chaos. 
7-  Chymico-Medical  Chaos. 

8.  Ufes  and  Bounds  of  Experience  in  natural  Philofophy. 

9.  The  Utility  of  Experiments  Ipeculative  and  a<ftive. 

10.  Cogitat 'tones  Pbyfic*  Mijcellane*. 

II.  Ot  compiling  a  Natural  Hiftory  y  the  Imperfection  of— the  Ufefulnefs  of,  0?c. 

12.  Natural  Hiftory  of  Tin,  &c.  of  Air. 

13.  Of  Eire  and  Flame,  of  the  Fuel  of  the  Sun's  Fire,  Mechanical  Origin  of  In- 
flammability. 

14.  Elementary  Bodies.  . 

•15.  Origin  of  Minerals  and  Metals — Conferences  about  Tranfmutation  and  Me- 
lioration of  Metals. 

16.  Of  Poifons,  and  of  turning  them  into  Antidotes. 

17.  Of  Pores  of  Bodies,  Obfervations  and  Figures  of  Corpufcles,  i£e. 

18.  Requifitcs  of  a  good  Hypothefis. 

19.  Materia  Medica,  a  fecond  Tome. 

20.  A  practical  Effay  about  parable  Medicines. 
*2i.  A  Colle&ionot  parable  Medicines. 

•22.  •for  the  Eyes. 

2?.  Of  Specifics,  tending  to  flic w  they  are  not  inconfiftent  with  mechanical  Philo- 
fophy. 

24.  An  Invitation  to  Phyftcians  to  make  ufc  of  Ample  Medicines. 
2 -.  A  Chemical  and  Mechanical  Examen  of  Materia  Medico.  . 
2(5.  Paradoxes  about  Phlegm?. 

i-cminal  Principles. 
2K.  Seeds  of  Plants,  An  mals,  (Je. 

29.  Hydrcftatics,  being  an  Appendix  to  Hydroftatic  Paradoxes.. 
;o.  Examen  of  one  Caufe  of  the  Magnctiun  of  the  Earth. 
•31.  The  Sceptical  Naturaiift. 
*,z.  Confiderations  touching  occult  Qualities.. 

3  .    *33-  Qn 
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•33.  On  fpontaneous  Generation. 

34.  Strange  Reports  •,  concerning  the  fecond  Sight,  Relations  communicated. 

35.  A  large  Collection  of  Things  learned  by  converGng  with  Sea-captains,  Pilots, 
csV.  who  have  traded  to  the  Indies,  Eaft  and  Weft,  to  Hud/cn's  Bay,  &c. 

36.  MS.  Copies  of  many  of  his  Traces  turned  into  Latin. 

37.  A  great  number  of  Letters  from  learned  Perfons  abroad  in  Latin,  French,  Italian, 
Dutch,  &c.  The  Number  of  Letters  of  all  forts,  printed  and  unprinted,  befides 
many  fuppofed  to  be  loft,  amounts  to  1500,  and  more. 

N.  B.  There  are  many  fubordinate  Titles  of  Trafts,  comprehended  under  the  more 
general  ones  above-mentioned,  both  Theological  and  Philolbphical,  omitted  for 
the  fake  of  Brevity. 


Dire&ions  to  the  Binder. 

The  Sixteen  Copper-Plates  are  to  be  placed  at  the  End  of  the 
Volumes,  to  which  they  refpedtively  belong. 
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NEW  EXPERIMENTS 

PHYSICO  -  MECHANICAL, 

TOUCHING 

The  SPRING  of  the  AIR,  and  its  EFFECTS; 

Made,  for  the  moft  Part,  in  a 

NEW  PNEUM  ATI  C  A  L  ENGINE. 

Written  by  Way  of  L  E  T  T  E  R 

To  the  Right  Honourable  C  H  A  R L  E S  Lord  Vifcount  of  Dungarvan, 

eldeft  Son  to  the  Earl  of  Corke. 


To  the  Reader. 

ALTHOUGH  the  following  treatife  being  far  more  prolix  than  becomes  a 
letter,  and  than  I  at  firft  intended  it,  I  am  very  unwilling  to  encrcafe  the  al- 
ready excefllve  bulk  of  the  book  by  a  preface  •,  yet  there  are  fome  particulars, 
that  I  think  myfelf  obliged  to  take  notice  of  to  the  reader,  as  things  that  will  either 
concern  him  to  know,  or  me  to  have  known. 

In  the  firft  place  then :  If  it  be  demanded  why  I  publiih  to  the  world  a  letter, 
which,  by  its  ftyle  and  divers  pafiages,  appears  to  have  been  written  as  well  for,  as 
to  a  particular  perfon ;  I  have  chiefly  thefe  two  tilings  to  anfwer  ;  the  one,  that  the 
experiments  therein  related,  having  been  many  of  them  tried  in  the  prefence  of  in- 
genious  men,  and  by  that  means  having  made  fome  noifc  among  the  V'irtuofi  (info- 
much  that  fome  of  them  have  been  fent  into  foreign  countries,  where  they  have  had 
the  luck  not  to  be  defpifed)  I  could  not,  without  quite  tiring  more  than  one  ama- 
nuenfis,  give  out  half  as  many  copies  of  them  as  were  fo  earneftly  defired,  that  I 
could  not  civilly  refufe  them.  The  other,  that  intelligent  peribrrs  in  matters  of  this 
kind  peri'tiade  me,  that  the  publication  of  what  I  had  obferved  touching  the  nature 
of  the  air,  would  not  be  ufelefs  to  the  world  •,  and  that  in  an  age  lb  taken  with  no- 
velties as  is  ours,  thefe  new  experiments  would  be  grateful  to  the  lovers  of  free  and 
real  learning :  fo  that  I  might  at  once  comply  with  my  grand  defign  of  promoting 
experimental  and  ufrful  philofophy,  and  obtain  the  great  fatisfaction  of  giving  fome 
to  ingenious  men ;  the  hope  of  which  is,  I  confefs,  a  temptation,  that  I  cannot 
eafily  refift. 

Or  my  being  fomewhat  prolix  in  many  of  my  experiments,  I  have  thefe  reafons  to 
render  :  that  fome  of  them  being  altogether  new,  fecmed  to  need  the  being  circum- 
flantially  related,  to  keep  the  reader  from  diftrufting  them  :  that  divers  circumftances 
I  did  here  and  there  let  down  for  fear  of  forgetting  them,  when  I  may  hereafter  have 
oecafion  to  make  ufc  of  them  in  my  other  writings  :  that  in  divers  cafes  I  thought  it 
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neceflary  to  deliver  things  circumftantially,  that  the  pcrfon  I  addrcffed  them  to  might, 
without  miftake,  and  with  as  little  trouble  as  is  poflible,  be  able  to  repeat  fuch  un- 
ufuat  experiments :  and  that  after  I  confented  to  let  my  obfervations  be  made  pub- 
lic, the  mod  ordinary  realbn  of  my  prolixity  was,  that  forcfeeing,  that  fuch  a  trouble 
as  I  met  with  in  making  thofe  trials  carefully,  and  the  great  expence  of  time  that  they 
neceflarily  require  (not  to  mention  the  charges  of  making  the  engine,  and  employing 
a  man  to  manage  it)  will  probably  keep  mod  men  from  trying  again  thefe  experi- 
ments, I  thought  I  might  do  the  generality  of  my  readers  no  unacceptable  piece  of 
fervice,  by  fo  punctually  relating  what  1  carefully  obferved,  that  they  may  look  upon 
thefe  narratives  as  (landing  records  in  our  new  pneumatics,  and  need  not  reiterate 
themfclves  an  experiment  to  have  as  diflinct  an  idea  of  it,  as  may  fuffice  them  to 
ground  their  reflexions  and  fpeculations  upon. 

And  becaufe  fometimes  'tis  the  difcourfe  made  upon  the  experiment,  that  makes 
it  appear  prolix,  I  have  commonly  left  a  confpicuous  interval  betwixt  fuch  difcourfes, 
and  the  experiments  whereunto  they  belong,  or  arc  annexed  ;  that  they,  who  defire 
only  the  hiftorical  part  of  the  account  we  give  of  our  engine,  may  read  the  narratives, 
without  being  put  to  the  trouble  of  reading  the  reflexions  too :  which  I  here  take 
notice  of,  for  the  fake  of  thofe,  that  arc  well  v Cried  in  the  new  philofophy  and  in 
the  mathematicks :  that  fuch  may  fkip  what  was  defigned  but  for  fuch  perfons  as 
may  be  lefs  acquainted,  even  than  I,  with  matters  of  this  nature  (fcarce  fo  much  as 
mentioned  by  any  writer  in  our  language)  and  not  for  them,  from  whom  I  fhall  be 
much  more  forward  to  learn,  than  to  pretend  to  teach  them.  Of  my  being  wont 
to  fpeak  rather  doubtfully,  or  hefitantly,  than  refolvedly,  concerning  matters  wherein 
I  apprehend  fomc  difficulty,  I  have  in  another  treatife  (which  may,  through  God's 
afliftance,  come  abroad  ere  long)  given  a  particular,  and,  I  hope,  a  fatisfactory  ac- 
count :  wherefore  I  fhall  now  defend  my  practice  but  by  the  obfervation  of  Arijlotlt, 
who  fomcwhere  notes,  that  to  fcem  to  know  all  things  certainly,  and  to  fpeak  po- 
litively  of  them,  is  a  trick  of  bold  and  young  fellows  j  whereas  thofe,  that  are  in- 
deed intelligent  and  confiderate,  are  wont  to  employ  more  wary  or  diffident  cxpref- 
fions,  or  (as  he  fpeaks)  ■nfw.hia.™  *ii  ri  "tu(  *,  ri  tx%*. 

There  are  divers  reflexions,  and  other  paflTagcs  in  the  following  epiflle,  and  even, 
fome  experiments  (occafionally  mentioned)  which  may  fcem  either  impertinent  or 
fupcrfluous,  but  arc  not  fo ;  being  purpoiely  written,  either  to  evince  fome  truth 
oppofed,  or  dilprove  fome  erroneous  conceit  maintained  by  fome  eminent  new  philo- 
lopher,  or  by  fomc  other  ingenious  men,  who,  I  prefumed,  would  eafily  forgive  me 
the  having  on  fuch  occafions  purpoiely  omitted  their  names  •,  though  an  inquifitivc 
period  will  probably  difcovcr  divers  of  them,  by  the  mention  of  the  opinions  dif- 
prov'd  in  the  experiments  I  am  excufing. 

Ever  fince  I  difcerned  the  ufefulncls  of  fpeculative  geometry  to  natural  philofophy, 
the  unhappy  diftcmpers  of  my  eyes  have  fo  far  kept  me  from  being  miuh  convcrfant 
in  it,  that  I  fear  I  fhall  need  the  pardon  of  my  mathematical  readers  for  fome  paf- 
fages,  which,  if  I  had  been  deeply  fkill'd  in  geometry,  I  Ihould  have  treated  more 
accurately. 

And  indeed,  having,  for  reafons  elfewhcre  deduced,  purpoflly  kept  myfclf  a 
(banger  to  molt:  of  the  new  hypothecs  in  philofophy,  I  am  fallible  enc  igh,  that  the 
engine  I  treat  of  hath  prevailed  with  me  to  write  of  fomc  fubjects,  which  arc  fuffi- 
ciently  remote  from  thofe  I  have  been  moft  convcrfant  in.  And  having  been  reduced 
to  write  the  greateft  part  of  the  enfuing  letter  at  a  diltancc,  not  only  from  my  library, 
but  from  my  own  manufcripts,  I  cannot  but  fear,  that  my  difcourfes  do  not  only 
want  many  choice  things,  wherewith  the  learned  writings  of  odiers  might  have  en- 
riched 
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riched  or  embellilhed  them  ;  but  that  partly  for  this  reafon,  and  partly  for  that 
touched  upon  a  little  before,  it  is  poffible  I  may  have  mentioned  fome  notions  already 
publifhed  by  others,  without  taking  notice  of  the  authors,  not  out  of  any  defign  to 
defraud  deferring  men,  but  for  want  of  knowing  fuch  part.culars  to  have  been  already 
publiihxd  by  them  ;  efpccially  the  experiments  of  our  engine  being  themfclves  fuf- 
ficient  to  hint  fuch  notions  as  we  build  upon  them. 

The  order  of  the  experiments  every  reader  may  alter,  as  fuits  beft  with  his  own 
defign  in  purluing  them  :  for  not  only  all  thofe,  betwixt  whom  there  is  an  affinity  in 
nature  (by  belonging  to  one  fubject)  are  not  always  placed  one  by  another,  but  they 
are  not  full  fet  clown  lb  much  as  in  the  order  wherein  they  were  made ;  but  molt 
commonly  in  that  caflul  one,  wherein  my  occafions  induced  mc  to  difpatch  them  to 
the  prcls.  And,  which  is  worfe,  I  did  ufually  fend  quite  away  the  former  experi- 
ments, before  the  latter  were  written,  or  perhaps  fo  much  as  made :  whereby  I  loll 
the  advantage  of  correcting  and  fupplying  the  imperfections  of  what  I  had  formerly 
written,  by  the  light  of  my  fublequcnt  trials  and  difcoveries. 

Besiois  all  this,  the  diltcmptr  in  my  eyes  forbidding  me  not  only  to  write  my  felf 
fo  much  as  one  experiment,  but  even  to  read  over  myfelf  what  I  dictated  to  others 
I  cannot  but  fear,  that  befides  the  author's  miftakes,  this  edition  may  be  blemilhcd 
by  many,  that  may  be  properly  imputed  to  a  very  unlkilful  writer  (whom  I  was 
oftentimes  by  hafte  reduced,  againll  my  cullom,  to  employ)  and  may  have  efcaped 
the  diligence  of  that  learned  triend,  that  doth  me  the  favour  to  overfec  the  prefs ; 
efpccially,  there  being  the  diftance  of  two  days  journey  betwixt  it  and  me. 

I  need  not,  perhaps,  reprelent  to  the  equitable  reader,  how  much  the  ftrange 
confufions  of  this  unhappy  nation,  in  the  midlt  of  which  I  have  made  and  written 
thefc  experiments,  are  apt  to  difturb  that  calmnefs  of  mind  and  undiftractednefs  of 
thoughts,  that  are  wont  to  be  requifite  to  happy  fpeculations.  But  1  prcfume,  that 
by  all  thefe  things  put  together,  he  will  readily  perceive,  that  I  have  been  fo  far  from 
following  the  poet's  prudent  counfel  touching  the  How  publication  of  books  dtfigncd 
to  purchale  credit  by, 

— —nonumqiu  prematur  in  annum* 

that  I  fuffer  this  treatife  to  come  abroad  into  the  world  with  a  multitude  of  difad- 
vantages. 

But  if  it  be  demanded,  why  then  I  did  not  make  it  fitter  for  the  prcls,  before  I 
fent  it  thither  ?  my  anfwer  muft  be,  that  not  at  firft  imagining,  that  this  fort  of  ex- 
periments would  prove  any  thing  near  fo  troublefome,  either  to  make,  or  to  record, 
as  I  afterwards  found  them,  I  did,  to  engage  the  printer  to  difpatch,  promife  him  to 
fend  him  the  whole  epillle  in  a  very  lhort  time.  So  that  although  now  and  then  the 
occafional  vacations  of  the  prefs,  by  reafon  of  feftivals,  or  the  abfence  of  the  cor- 
rector, gave  me  the  lcifure  to  expatiate  upon  fome  fubject ;  yet  being  oftentimes 
called  vipon  to  difpatch  the  papers  to  the  prefs,  my  promife,  and  many  unexpected 
avocations,  obliged  mc  to  a  hafte,  which,  though  it  hath  detracted  nothing  from  the 
faithfulnefs  of  the  hiftorical  part  of  our  book,  hath  (I  fear)  been  diladvantageous 
enough  to  all  the  reft.  And  1  made  the  lefs  fcruple  to  let  the  following  papers  pafs 
out  of  my  hands,  with  all  their  imperfections,  becaufr,  as  the  public  affairs,  and  my 
own,  were  then  circumftanced,  I  knew  not  when  (if  at  all)  I  Ihould  be  again  in  a 
condition  to  profecute  experiments  of  this  kind  i  elpccially,  fincc  (to  omit  my  being 
almoft  weary-  of  being,  as  it  were,  confined  to  one  fort  of  experiments;  I  am  fprc- 
cngaged  (if  it  pleafe  God  to  vo.uchfare  me  life  and  health)  to  employ  my  firft  lcifure 
in  the  publication  of  fome  other  phvfiological  papers,  which  I  thought  it  would 
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make  me  much  the  fitter  to  take  in  hand,  if  I  firft  difpatched  all  that  I  had  at  this 
time  to  write  touching  our  engine. 

I  have  this  farther  to  add,  by  way  of  excufe,  that  as  it  hath  been  my  defign  in 
publilhing  thefe  experiments  to  gratify  ingenious  men ;  fa,  if  I  have  not  been  much 
flattered,  I  may  hope,  that  the  various  hints  to  be  met  with  in  the  following  letter 
will  (at  leaft)  lomewhat  awaken  mens  thoughts,  and  excite  them  to  new  fpeculations, 
(fuch  as  perhaps  even  inquifitive  men  would  fcarce  clle  light  upon  $)  and  I  need  not 
defpair,  that  even  the  examination  of  fuch  new  fufpicions  and  enquiries  will  hence 
alfo,  at  kail  occafionally,  be  facilitated :  I  faid  occasionally,  becaufe  it  being,  as  it 
is  proverbially  faid,  facile  inventis  add  ere ;  it  l'cems  not  irrational  to  expect,  that  our 
engine  itfelf,  and  divers  of  our  experiments,  will  be  much  promoted  by  the  induftry 
of  inventive  and  mathematical  wits,  whofe  contrivances  may  eafily  either  coned  or 
fupply,  and  confequently  furpafs  many  of  thole  we  have  made  ufe  of.    And,  parti- 
cularly, if  men  by  flcill  and  patience  can  arrive  both  to  evacuate  fuch  receivers  as 
ours,  till  there  be  no  more  air  left  in  them,  than  there  feems  to  have  remained  in  the 
glafles  made  ufe  of  about  the  Magdeburgic  experiment  (hereafter  to  be  mentioned) 
and  to  keep  out  the  air  for  a  competent  while,  the  ufefulnefs  and  difcovcries  of  our 
engine  will  not  be  a  little  advanced.    And  perhaps  that  may  belong  to  it,  which  I  re- 
member Seneca  fpeaks  of  nature  •,  initiatos  (faith  he)  nos  credimus,  in  veftibulo  ejus 
b<eremus.    For  being  now  in  a  place,  where  we  are  not  quite  deftitute  of  moderately 
fkilful  artificers,  we  have,  fince  the  conclufion  of  the  following  letter,  made  fome 
additions  to  our  engine,  by  whofc  help  we  find  (upon  fome  new  trials)  that  we  may  be 
able,  without  mu  chof  new  trouble,  to  keep  the  ambient  air  out  of  the  exhaufted 
receiver  for  a  whole  day.    And  perhaps  we  fliould  be  able  to  keep  it  out  much  longer, 
if  before  we  fliall  have  difpatched  fome  urgent  affairs,  and  publifhed  fome  papers, 
for  which  a  kind  of  promife  is  thought  to  make  us  debtors  to  the  prefs,  we  could  be- 
at leifure  to  profecute  fuch  experiments,  as  may  poflibly  afford  a  iupplcment  to  the  fol- 
lowing treatife,  from  which  I  lhall  now  no  longer  detain  the  reader. 


Friendly  Reader, 

I KNOW  allpcrfons,  that  have  a  public  fpirit  for  the"advanccment  of  learning,  will 
think  much,  that  this  piece  came  not  out  in  a  language  of  more  general  ufe,  than 
this  you  fee  it  now  attired  in  -,  efpecially  fince  the  excellent  noble  perfon,  who  is  the 
author,  is  known  to  be  well  able  himfelf  (being  almoft  univerfally  alinguift)  to  have 
given  it  either  the  old  Latin,  or  the  newer  French  drefs. 

But  if  it  be  an  honour  to  a  language  to  be  preferred,  and  this  honour  breeds 
fomctimes  an  emulation,  as  anciently  it  did  between  the  Greeks  and  Romans,  it  can- 
not be  thought  unhandlbme  for  an  Englilh  nobleman  to  have  preferred  his  own  : 
and  it  may  be  a  fufficicnt  reafon  for  the  gentry  of  foreign  parts  to  learn  our  fpeech,  or 
keep  interpreters,,  that  they  arc  furc  to  have  for  their  requital,  from  many  of  our 
Lngiifli  writers  (as  here  from  this  piece)  much  curioufly  ingenious  and  profitable 
learning. 

But  as  to  this  particular,  (give  me  leave  to  ufe  words  from  a  ftory  •,)  fince  the 
mountain  cannot  come  to  Mahomet,  Mahomet  will  go  to  the  mountain  :  1  mean  thus; 
becaufe  many  witty  men,  pcrfons  of  honour  and  eltate  efpecially,  may  be  fupj  ofed  to 
be  able  to  make  a  better  account,  by  employing  thcir'ftudics  and  time  on  mancr  than 
words,  and  fo  are  juftly  impeded  from  learning  languages  \  and  becaule  (as  I  may 
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judge)  the  noble  author  is  willing  to  oblige  all  men,  he  hath  already  provided,  that 
this  piece  ihall  ftiortly  be  done  into  Latin,  that  fo  it  may  come  home  to  divers 
worthy  perfons  in  its  ftream,  who  cannot  travel  to  find  it  out  in  its  firft  origin. 

Having  therefore  leave  fo  to  do,  I  cannot  forbear  to  give  the  world  the  adver- 
tifement  of  this  Latin  edition,  left  fome  ikilful  artift  ihould  take  needleis  pains  about 
a  work,  which  will  ere  long  (by  God's  furtherance)  be  done  to  his  hands.  For  fuch 
unprofitable  expences  of  ftudy  have  too  frequently  happened,  and  too  much  to  the 
disadvantage  or  learning,  for  want  of  a  Sufficient  correspondence  and  intcrcourfe  be- 
tween fuch  as  are  excrcifed  in  the  mines  of  wifdom. 

This  is  all  the  trouble  I  ihall  at  prefent  give  you  :  nor  fliall  I  need  mind  you,  if 
you  have  a  true  guft  for  the  book  you  read,  to  have  an  honour  and  thankful  regard 
to  the  perfon,  that  hath  favoured  us  with  the  communication  of  thefe  his  trials,  and 
is  manifestly  fo  great  a  patron  and  friend  to  experimental  learning,  and  all  true  wif- 
dom :  for  ihould  you  fail  in  this,  you  might  defervedly  be  deprived  oS  Some  other 
observations  on  the  Same  Subject,  which  die  author,  I  hear,  hath  made  Since  the 
finifhing  of  this  treatiie. 

I  desire  to  be  excuSed,  that  I  do  not  make  excuSes  for  the  flowneSs  of  the  pub- 
lication, hoping  that  the  long  expectation  you  have  had  of  it,  will  enhance,  and  not 
diminilh  your  delight  in  the  enjoyment  of  a  piece  like  to  be,  atnongft  the  ftudents  in 
accurate  philofophy,  of  fo  general  acceptance.  Farewel. 

R.  Sb. 


T  O  T  H  E 

LORD  otnUNGARFANy 

my  Honoured  and   Dear  Nephew. 
My  Dear  Lord, 

RECEIVING  in  your  laft  from  Paris  a  defire,  that  I  would  add  Some  more  expe- 
riments to  thoSe  I  formerly  Sent  you  over ;  I  could  not  be  So  much  your  lcrvant 
as  I  am,  without  looking  upon  that  defire  as  a  command ;  and  consequently,  without 
thinking  mySelf  obliged  to  conSider  by  what  Sort  oS  experiments  it  might  the  moft 
acceptably  be  obeyed.  And  at  the  Same  time,  perceiving  by  letters  from  Some  other 
ingenious  perSons  at  Paris,  that  Several  of  the  Virtuofi  there  were  very  intent  upon 
the  examination  of  the  intereft  of  the  air,  in  hindering  the  deScent  of  the  quick- 
silver, in  the  famous  experiment  touching  a  vacuum  •,  1  thought  1  could  not  comply 
with  your  defires  in  a  more  fit  and  SeaSonablc  manner,  than  by  proSecuting  and  en- 
deavouring to  promote  that  noble  experiment  of  Torricdiius  ;  and  by  prefenting  your 
Lordihip  an  account  of  my  attempts  to  illuftratc  a  Subject,  about  which  its  being  fo 
much  dilcourSed  oS  where  you  are,  together  with  your  inbred  curiolity,  and  love  of 
experimental  learning,  made  me  fuppofeyou  Sufficiently  inquilitivc. 

And  though  I  pretend  not  to  acquaint  you,  on  this  occafion,  with  any  ftore  of 
new  difcoveries,  yet  polfibly  I  Ihall  be  fo  happy,  as  to  aflift  you  to  know  fome  things, 
which  you  did  formerly  but  fuppolc  ;  and  fhall  prefent  you,  if  not  with  new  theories, 
at  lcaft  with  new  proofs  of  fucli  as  are  not  yet  become  unqucftionable.    And  if  what 

'  «  I  Ihall- 
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I  fhall  deliver  hath  the  good  fortune  to  encourage  and  afTtft  you  to  profecute  the 
hints  it  will  afford,  I  fhall  account  myfclf,  in  paying  of  a  duty  to  you,  to  have  done 
a  piece  of  fervice  to  the  commonwealth  of  learning.  Since  it  may  highly  conduce 
to  the  advancement  of  that  experimental  philofophy,  the  effectual  puriuit  of  which 
requires  as  well  a  purfe  as  a  brain,  to  endear  it  to  hopeful  perfons  of  your  quality, 
who  may  accomplilh  many  things,  which  others  cannot  but  wifh,  or  at  moil  but  de- 
fign,  by  being  able  to  employ  the  prefents  of  fortune  in  the  fcarch  of  the  myilcrics 
or  nature. 

And  I  am  not  faintly  induced  to  make  choice  of  this  fubject,  rather  than  any  of 
the  expected  chymical  ones,  to  entertain  your  Lordfhip  upon,  by  thefe  two  con- 
fiderations :  the  one,  that  the  air  being  fo  necefiary  to  human  life,  that  not  only  the 
generality  of  men,  but  molt  other  creatures  that  breathe,  cannot  live  many  minutes 
without  it,  any  confiderable  difcovery  of  its  nature  feems  likely  to  prove  of  moment 
to  mankind.  And  the  other  is,  that  the  ambient  air  being  that,  whereto  both  our 
own  bodies,  and  mod  of  the  others  wc  deal  with  here  below,  are  almofi  perpetually 
contiguous,  not  only  its  alterations  have  a  notable  and  manifert  lhare  in  thole  obvious 
effects,  that  men  have  already  been  invited  to  afcribe  thereunto,  (fuch  as  are  the  va- 
rious diltempers  incident  to  human  bodies,  cfpecially  if  crazy  in  the  lpring,  the 
autumn,  and  alfo  on  moll  of  the  great  and  fudden  changes  of  weather ;)  but  like- 
wile,  the  further  difcovery  of  the  nature  of  the  air  will  probably  dilcovcrto  us,  that 
it  concurs  more  or  lefs  to  the  exhibiting  of  many  phenomena,  in  which  it  hath 
hitherto  fcarce  been  fufpected  to  have  any  mtereft.  So  that  a  true  account  of  any  ex- 
periment that  is  new  concerning  a  tiling,  wherewith  we  have  fuch  conftant  and  necef- 
fary  intercourfe,  may  not  only  prove  of  fomc  advantage  to  human  life,  but  gratify 
philofophers,  by  promoting  their  fpeculations  on  a  fubject,  which  hath  lb  much  op- 
portunity to  folicit  their  curiofity. 

And  1  mould  immediately  proceed  to  the  mention  of  my  experiments,  but  that  I 
like  too  well  that  worthy  laying  of  the  naturaliit  Pliny,  benigaum  eft  6?  pit  mini  interna 
[*  ^"6t  pudores,  fateri  per  quos  profeceris,  not  to  conform  to  it,  by  acquainting  your  l.ord- 
Ihip,  in  the  lirlt  place,  with  the  hint  I  had  of  the  engine  I  am  to  entertain  you  with. 
You  may  be  pleaicd  to  remember,  that  a  while  before  our  leparation  in  England,  I 
told  you  of  a  book,  that  I  had  heard  of,  but  not  pcrufi-d,  publifixd  by  the  indubi- 
ous Jtfuit  Scboitus;  wherein,  it  was  faid,  he  related  how  that  ingenious  gentleman, 
Otio  Gericke,  conful  of  Magdeburg,  had  lately  practifed  in  Germany  a  way  of  empty- 
ing glafs  vciiels,  by  lucking  out  the  air  at  the  mouth  of  the  vcfi'cl,  plunged  under 
water.  And  you  may  alio  perhaps  remember,  that  1  exprefled  myfelf  much  de- 
lighted with  this  experiment,  fir.ee  thereby  the  great  force  of  the  external  air  (cither 
rufhing  in  at  the  opened  orifice  of  the  emptied  vefiel,  or  violently  forcing  up  the 
water  into  it)  was  rendered  more  obvious  and  conlpicuous  than  in  any  experiment 
that  I  had  formerly  fcen,  And  though  it  may  appear  by  fomc  of  thole  writings  I 
fometimes  me  wed  your  Lordfhip,  that  1  had  been  iolicitous  to  try  things  upon  the 
fame  ground ;  yet  in  regard  this  gentleman  was  before-hand  with  me  in  producing 
fuch  confiderable  effects  by  means  of  the  exfuction  of  air,  I  think  myfelf  obliged  to 
acknowledge  the  alliltance  i:n^  encouragement  the  report  of  his  performances  hath 
afforded  mc, 

But.  as  few  inventions  happen  to  be  at  firft  fo  complete,  as  not  to  be  either  ble- 
milhcd  with  f_>ine  deficiencies  needful  to  be  remedied,  or  otherwife  capable  of  im- 
provement; lowhcn  the  engine,  we  have  been  fpcaking  of,  comes  to  be  more  atten- 
tively confidrred,  there  will  appear  two  very  confiderable  things  to  be  defired  in  it. 
Vox  firft,  the  wind-pump  fas  fomebody  not  improperly  calls  it)  is  fo  contrived,  that 
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to  evacuate  the  veflcl,  there  is  required  the  continual  labour  of  two  ftrong  men  for 
divers  hours.  And  next  (which  is  an  imperfection  of  much  greater  moment)  the 
receiver,  or  glafs  to  be  emptied,  confiding  of  one  entire  and  uninterrupted  globe  and 
neck  of  glafs ;  the  whole  engine  is  fo  made,  that  things  cannot  be  conveyed  into  it, 
whereon  to  try  experiments  :  fo  that  there  feems  but  little  (if  any  thing}  more  to  be 
expected  from  it,  than  thofe  very  few  phaenomena,  that  have  been  already  obferved 
by  the  author,  and  recorded  by  Scbottus.  Wherefore  to  remedy  theft  inconveniences, 
I  put  both  Mr.  G.  and  R.  Hook  (who  hath  alfo  the  honour  to  be  known  to  your 
Lordfhip,  and  was  with  me  when  I  had  thefe  things  under  confideration)  to  contrive 
fome  air-pump,  that  might  not,  like  the  other,  need  to  be  kept  under  water  (which 
on  divers  occafions  is  convenient)  and  might  be  more  eafily  managed:  and  after  an 
unfuccefsful  trial  or  two  of  ways  propofedby  others,  the  lalt-named  perfon  fitted  me 
with  a  pump,  anon  to  be  defcribed.  And  thus  the  firft  imperfection  of  the  German 
engine  was  in  good  meafure,  though  not  perfectly  remedied  :  and  to  fupply  the  fecond 
defect,  it  was  confidered,  that  it  would  not  perhaps  prove  impoflible  to  leave  in  the 
glafs  to  be  emptied  a  hole  large  enough  to  put  in  a  man's  arm  cloathed  ;  and  confc- 
quently  other  bodies,  not  bigger  than  it,  or  longer  than  the  infide  of  the  veflcl.  And 
this  defign  feemed  the  more  hopeful,  becaufe  I  remembered,  that  having  feveral  years 
before  often  made  the  experiment  de  vacuo  with  my  own  hands ;  1  had,  to  examine 
fome  conjectures  that  occurred  to  me  about  it,  caufed  glaffcs  to  be  made  with  a  hole 
at  that  end,  which  ufes  to  be  fraled  up,  and  had  nevertheltfs  been  able,  a?  occafion 
required,  to  make  ufe  of  fuch  tubes,  as  if  no  fuch  holes  had  been  left  in  them,  by 
devifing  floppies  for  them,  made  of  the  common  philter  called  diachylon  •,  which, 
I  rightly  enough  gucflld,  would,  by  reafon  of  the  exquifite  commixtion  of  its  fmall 
parts,  and  clolcncfs  of  its  texture,  deny  all  accefs  to  the  external  air.  Wherefore, 
fuppofing  that  by  the  help  of  fuch  plaifters  carefully  laid  upon  the  commifflires  of 
the  ftopple  and  hole  to  be  made  in  the  receiver,  the  external  air  might  be  hindered 
from  inlinuating  itfelf  between  them  into  the  veflcl,  we  caufed  feveral  fuch  glafles, 
as  you  will  find  defcribed  a  little  lower,  to  be  blown  at  the  glafs-houfe.  And  though 
we  could  not  get  the  workmen  to  blow  any  of  them  fo  large,  or  of  fo  convenient  a 
fh.ipc  as  we  would  fain  have  had  ;  yet  finding  one  to  be  tolerably  fit,  and  lefs  unfit 
than  any  of  the  reft,  we  were  content  to  make  ufe  of  it  in  that  engine  of  which, 
1  fuppofe,  you  by  this  time  expect  a  defcription,  in  order  to  the  recital  of  the  phae- 
nomena exhibited  by  it. 

To  give  your  Lordftiip  then,  in  the  firft  place,  fome  account  of  the  engine  itfelf; 
it confitts of  two  principal  parts-,  a  glafs  veflcl,  and  a  pump  to  draw  the  air  out 
of  it. 

The  former  of  thefe  (which  we,  with  the  glafs-men,  fhall  often  call  a  receiver,  for 
its  affinity  to  the  large  veffels  of  that  name,  ufed  by  chymifts)  confifts  of  a  glafs 
with  a  wide  hole  at  the  top,  of  a  cover  to  that  hole,  and  of  a  flop-cock  fattened  to 
the  end  of  the  neck,  at  the  bottom. 

The  lhapcof  the  glafs,  you  will  findexpreficd  in  the  firft  figure  of  the  annexed 
fcheme.  And  for  the  fize  of  it,  it  contained  about  30  wine  quarts,  each  of  them 
containing  near  two  pound  (of  16  ounces  to  the  pound)  of  water.  We  fliould  have 
been  better  plcaicd  with  a  more  capacious  veflcl ;  but  the  glals-iv.cn  profeflcd  them- 
iclvcs  unable  to  blow  a  larger,  of  fuch  a  tluckncfs  and  ftiapc  as  was  rcqu  file  to  our 
purpofe. 

At  the  very  top  of  the  veflcl  A,  you  mayobferve  around  hole,  whofe  diameter 
BC  is  of  about  four  inches ;  and  whereof  the  orifice  is  ir.circlcd  with  a  lip  of  glaft, 
almoft  an  inch  high-:  for  the  making  of  which  lip,  it  was  rcquifuc  (to  mention  that 
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upon  the  by,  in  cafe  your  Lordfhip  fhould  have  fuch  another  engine  made  for  you) 
to  have  a  hollow  and  tapering  pipe  of  glafs  drawn  out,  whereof  the  orifice  above 
mentioned  was  the  bafis  ;  and  then  to  have  the  cone  cut  off  with  an  hot  iron,  within 
about  an  inch  of  the  points  B,  C. 

The  uie  of  the  lip  is  to  fuftain  the  cover  delineated  in  the  fecond  figure  ;  where 
D  E  points  out  a  brafs  ring,  fo  caft,  as  that  it  doth  cover  the  lip  B  C  of  the  firft 
figure,  and  is  cemented  on,  upon  it,  with  a  ftrong  and  clofe  cement.  To  the  in- 
ward tapering  orifice  of  this  ring  (which  is  about  three  inches  over)  are  exquifitely 
ground  the  fides  of  the  brafs  ftopple  F  G  ;  fo  that  the  concave  fuperficies  of  the  one, 
and  the  convex  of  the  other,  may  touch  one  another  in  fo  many  places,  as  may  leave 
as  little  accefs,  as  poffible,  to  the  external  air.  And  in  the  midft  of  this  cover  is  left 
a  hole  H  I,  of  about  half  an  inch  over,  invironed  alfo  with  a  ring  or  focket  of  the 
fame  metal,  and  fitted  likewifc  with  a  brafs  ftopple  K,  made  in  the  form  of  the  key 
of  a  ftop-cock,  and  exactly  ground  into  the  hole  HI  it  is  to  fill ;  Co  as  that,  though 
it  be  turned  round  in  the  cavity  it  poffelles,  it  will  not  let  in  the  air,  and  yet  may  be 
put  in  or  taken  out  at  pleafure,  for  ufes  to  be  hereafter  mentioned.  In  order  to  fome 
of  which,  it  is  perforated  with  a  little  hole  8,  traverfing  the  whole  thicknefs  of  it  at 
the  lower  end ;  through  which,  and  a  little  brafs  ring  L  fattened  to  one  fide  (no  mat- 
ter which)  of  the  bottom  of  the  ftopple  FG,  a  firing  8,  9,  10,  might  pal's,  to  be 
employed  to  move  fome  things  in  the  capacity  of  the  emptied  vcflcl,  without  any 
where  unftopping  it. 

The  laft  thing  belonging  to  our  receiver  is  the  ftop-cock,  defigned  in  the  firft 
figure  by  N,  for  the  better  faftcning  of  which  to  the  neck,  and  exacler  exclufion  of 
the  air,  there  was  fodercd  on  to  the  ihank  of  the  cock  X,  a  plate  of  tin  MTU  VV, 
long  enough  to  cover  the  neck  of  the  receiver.  But  becaufe  the  cementing  of  this 
was  a  matter  of  fome  difficulty,  it  will  not  be  amil's  to  mention  here  the  manner  of 
it;  which  was,  that  the  cavity  of  the  tin  plate  was  filled  with  a  melted  cement,  made 
of  pitch,  rofin,  and  wood-afhes,  well  incorporated  ;  and  to  hinder  this  liquid  mixture 
from  getting  into  the  orifice  Z  of  the  fhank  X,  that  hole  was  flopped  with  a  cock, 
to  which  was  faftcned  a  ftring,  whereby  it  might  be  pulled  out  at  the  upper  orifice  of 
the  receiver ;  and  then,  the  glafs  neck  of  the  receiver  being  well  warmed  was  thrull 
into  this  cement,  and  over  the  fhank,  whereby  it  was  effected,  that  all  the  lpace  be- 
twixt the  tin  plate  and  the  receiver,  and  betwixt  the  internal  fuperficies  of  the  re- 
ceiver and  the  flunk  of  the  cock  was  filled  with  the  cement.  And  fo  we  have  dif- 
patched  the  firft  upper  part  of  the  engine. 

The  undermoft  remaining  part  confills  of  a  frame,  and  of  a  fucking-pump,  or, 
as  we  formerly  called  it,  an  air-pump,  iupportcd  by  it.  The  frame  is  of  wood,  lmall 
but  very  ftrong,  confuting  of  three  legs,  1,  1,  1,  fo  placed,  that  one  fide  of  it  may 
ftand  perpendicular,  that  the  free  motion  of  the  hand  may  not  be  hindered.  In  the 
midft  of  which  frame  is  tranfverfcly  nailed  a  board  2,  2,  2,  which  may  not  improperly 
be  calk-d  a  midriff;  upon  which  refts,  and  to  which  is  ftrongly  faftened,  the  main 
part  or  the  pump  itfclf,  which  is  the  only  thing  remaining  to  be  defcribed. 

The  pump  confifts  of  four  parts,  a  hollow  cylinder,  a  fucker,  a  handle  to  move 
that  fucker,  and  a  valve. 

The  cy'i  ider  was  (by  a  pattern;  caft  of  brafs ;  it  is  in  length  about  14  inches, 
thick  enough  to  be  very  itrong,  notwithft^nding  the  cylindrical  cavity  left  within  it  : 
this  cavity  is  about  three  inches  diameter,  and  mikes  as  exact  a  cylinder  as  the  arti-  • 
ficcr  was  able  to  bore.  This  hu.low  cylinder  is  fitted  with  a  fucker  4,  4,  5,  5,  con- 
fifting  of  two  parts  ;  the  one  4,  4,  lomewhat  lefs  in  diameter  than  the  cavity  of  the 
cylinder;  upon  which  is  nailed  a  good  thick  piece  of  tanned  flioc-lcather,  which  will 
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go  fo  clofe  to  the  cylinder,  that  it  will  need  to  be  very  forcibly  knocked  and  rammed 
in,  if  at  any  time  it  be  taken  out :  which  is  therefore  done,  that  it  may  the  more 
exactly  hinder  the  air  from  inlinuating  itfelf  betwixt  it  and  the  fides  of  the  cylinder 
whereon  it  is  to  move. 

To  the  midft  of  this  former  part  of  the  fucker  is  ftrongly  fattened  the  other ; 
namely,  a  thick  and  narrow  plate  of  iron  5,  5,  fomewhat  longer  than  the  cylinder  •> 
one  of  whofe  edges  is  fmooth,  but  at  the  other  edge  it  is  indented  (as  I  may  fo  fpeak) 
with  a  row  of  teeth,  delineated  in  the  fcheme,  into  whofe  intervals  are  to  be  fitted  the 
teeth  of  a  frnall  iron  nut  *  (3  (as  tradefmen  call  it)  which  is  fattened  by  two  ftaples 
2,  2,  to  the  under  fide  of  the  formerly  mentioned  tranfverfc  board  2,  2,  2,  on  which 
the  cylinder  refts,  and  is  turned  to  and  fro  by  the  third  piece  of  this  pump,  namely, 
the  handle  or  manubrium  7,  of  which  the  figure  gives  a  l'ufficient  defcription. 

The  fourth  and  laft  part  of  this  cylinder  is  the  valve  R,  confuting  of  a  hole  bored 
through  at  the  top  of  the  cylinder,  a  little  tapering  towards  the  cavity ;  into  which 
hole  is  ground  a  tapering  peg  of  brafs,  to  be  thruft  in  and  taken  out  at  pleafure. 

The  engine  being  thus  defcribed,  it  will  be  requifite  to  add,  that  lbmething  is 
wont  to  be  done  before  it  be  fet  on  work,  for  the  more  eafy  moving  of  the  fucker, 
and  for  the  better  exclufion  of  the  outward  air  i  which,  when  the  veflel  begins 
to  be  exhautted,  is  much  more  difficult  to  be  kept  out,  than  one  would  eafily  imagine. 

There  mutt  then  be  firft  poured  in  at  tiie  top  of  the  receiver  a  little  fallad  oil, 
partly  to  fill  up  any  fmall  intervals,  that  may  happen  to  be  betwixt  the  contiguous 
furfaces  of  the  internal  parts  of  the  ftop-cock  ;  and  partly  that  it  may  be  the  more 
eafy  to  turn  the  key  S,  backwards  and  forwards.  Pretty  ftore  of  oil  mutt  alfo  be 
poured  into  the  cylinder,  both  that  the  fucker  may  flip  up  and  down  in  it  the  more 
fmoothly  and  freely,  and  that  the  air  might  be  the  better  hindered  from  getting  ia 
between  them.  And  for  the  like  reafons,  a  little  oil  is  to  be  ufed  alfo  about  the  valve. 
Upon  which  occafion,  it  would  not  be  omitted  (for  it  is  ftrange)  that  oftentimes,  when 
neither  the  pouring  in  of  water,  nor  even  of  oil  alone,  proved  capable  to  make  the 
fucker  move  eafily  enough  in  the  cylinder }  a  mixture  of  both  thefe  liquors  would 
readily  (fometimes  even  to  admiration)  perform  the  defired  effect.  And  laftly,  the 
brafs  cover  of  the  receiver  being  put  into  the  brafs  ring  formerly  defcribed,  that  no 
au  may  get  between  them,  it  will  be  very  requifite  to  plaitter  over  very  carefully  the 
upper  edges  of  both  with  the  plaitter  formerly  mentioned,  or  fome  other  as  clofe, 
which  is  to  be  fpread  upon  the  edges  with  an  hot  iron  i  that,  being  melted,  it  may 
run  into  and  fill  up  all  the  crannies,  or  other  little  cavities,  at  which  the  air  might 
otherwife  get  entrance. 

All  things  being  thus  fitted,  and  the  lower  fhank  O  of  the  ftop-cock  being  put 
into  the  upper  orifice  of  the  cylinder,  and  into  which  it  was  exactly  ground  ;  the  ex- 
perimenter is  firft,  by  turning  the  handle,  to  force  the  fucker  to  the  top  of  the  cylin- 
der, that  there  may  be  no  air  left  in  the  upper  part  of  it.  Then  fhutting  the  valve 
with  the  plug,  and  turning  the  other  way,  he  is  to  draw  down  the  fucker  to  the  bot- 
tom of  the  cylinder  •,  by  which  motion  of  the  fucker,  the  air  that  was  formerly  in 
the  cylinder  being  thruft  out,  and  none  being  permitted  to  fuccced  in  its  room,  it  is 
manifeft,  that  the  cavity  of  the  cylinder  mutt  be  empty  in  reference  to  the  air.  So 
that  if  thereupon  the  key  of  the  ftop-cock  be  fo  turned,  as  that  through  the  perfo- 
ration of  it  a  free  paflage  be  opened  betwixt  the  cylinder  and  the  receiver,  part  of 
the  air  formerly  contained  in  the  receiver  will  nimbly  defcend  into  the  cylinder.  And 
this  air  being,  by  the  turning  back  of  the  key,  hindered  from  the  returning  into  the 
receiver,  may,  by  the  opening  of  the  valve,  and  forcing  up  of  the  fucker  to  the  top 
of  the  cylinder  again,  be  driven  out  into  the  open  air.  And  thus  by  the  repetition' 
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of  the  motion  of  the  fucker  upward  and  downward,  and  by  opportunely  turning  the 
key,  and  flopping  the  valve,  as  occafion  requires,  more  or  lels  air  may  be  fucked  out  of 
the  receiver,  according  to  the  exigency  of  the  experiment,  and  the  intention  of  him 
that  makes  it. 

Your  Lordfhip  will  perhaps  think,  that  I  have  been  unneceflarily  prolix  in  this 
firft  part  of  my  difcourie :  but  if  you  had  feen  how  many  unexpected  difficulties  wc 
found  to  keep  out  the  external  air,  even  for  a  litde  while,  when  fome  confiderable 
part  of  the  internal  had  been  fucked  out,  you  would  peradventure  allow,  that  I  might 
have  fet  down  more  circumftances  than  I  have,  without  letting  down  any,  whofe 
knowledge,  he  that  fhall  try  the  experiment,  may  not  have  need  of.  Which  is  fo 
true,  that,  before  we  proceed  any  further,  I  cannot  think  it  unfeafonable  to  adver- 
ti!e  your  Lordfhip,  diat  there  are  two  chief  forts  of  experiments,  which  we  defigned 
in  our  engine  to  make  trial  of :  the  one,  fuch  as  may  be  quickly  difpatched,  and 
therefore  may  be  tried  in  our  engine,  though  it  leak  a  litde,  becaufe  the  air  may  be 
falter  drawn  out  by  nimbly  plying  the  pump,  than  it  can  get  in  at  undifcerned  leaks  ; 
I  fay,  at  undifcerned  leaks,  becaufe  fuch  as  are  big  enough  to  be  difcovered,  can 
fcarce  be  uneafy  to  be  ftopt.  The  other  fort  of  experiments  confift  of  thofe,  that 
require,  not  only  that  the  internal  air  be  drawn  out  of  the  receiver,  but  that  it  be 
likewile  for  a  long  time  kept  out  of  it.  Such  are  the  prefervation  of  animal  and 
other  bodies  therein,  the  germination  and  growth  of  vegetables,  and  other  trials  of 
feveral  forts,  which  it  is  apparent  cannot  be  well  made,  unlels  the  external  air  can, 
for  a  competent  while,  be  excluded :  ftnee,  even  at  a  very  fmall  leak,  there  may 
enough  get  in,  to  make  the  vacuum  foon  lofe  that  name  ;  by  which  I  here  declare 
once  for  all,  that  I  underftand  not  a  fpace,  wherein  there  is  no  body  at  all,  but  fuch 
as  is  either  altogether,  or  almoft  totally  devoid  of  air. 

Now  this  diltincr.ion  of  experiments  I  thought  fit  to  premife  to  the  enfuing  narra- 
tives, becaufe,  upon  trial,  we  found  it  fo  exceeding  (and  fcarce  imaginably)  difficult 
a  matter,  to  keep  out  the  air  from  getting  at  all  in  at  any  imperceptible  hole  or  flaw 
whatfoever,  (in  a  vefTel  immediately  furrounded  with  the  compreficd  atmofphere) 
that  in  fpitc  of  all  our  care  and  diligence  we  never  were  able  totally  to  exhauft  the 
receiver,  or  keep  it,  when  it  was  almoft  empty,  any  confiderable  time,  from  leaking 
more  or  lefs  :  although  (as  we  have  lately  intimatetl)  by  unwearied  quicknefs  in  ply- 
ing the  pump,  the  internal  air  can  be  much  fafter  drawn  out  than  the  external  can 
get  in,  till  the  receiver  come  to  be  almoft  quite  empty.  And  that  is  enough  to  enable 
men  to  difcover  hitherto  unobferved  phsenomcna  of  nature. 

The  experiments  therefore  of  the  firft  fort  will,  I  fear,  prove  the  only  ones,  where- 
with my  avocations  will  allow  me  to  entertain  your  Lordfhip  in  this  letter.  For  till 
your  further  commands  fhall  engage  me  to  undertake,  by  God's  pcrmiffion,  fuch  art 
employment,  and  more  leifure  fhall  better  fit  me  for  it,  i  know  not  whether  I  (hall 
be  in  a  condition  to  try  what  may  be  done,  to  enable  me  to  give  you  fome  account 
of  the  other  fort  of  experiments  alio. 

EXPERIMENT  I. 

TO  proceed  now  to  the  phenomena  exhibited  to  us  by  the  engine  above  defcribed  j 
I  hold  it  not  unfit  to  begin  with  what  doth  conftantly  and  regularly  offer  itfclf  to 
our  obfervation,  as  depending  upon  the  fabric  of  the  engine  itfelf,  and  not  upon  the 
nature  of  this  or  that  particular  experiment,  which  it  is  employed  to  try. 

Firs  :  then,  upon  the  drawing  down  of  the  fucker  (the  valve  being  fhut)  the  cylin- 
drical fpace,  deferted  by  the  fucker,  is  left  devoid  of  air}  and  therefore,  upeir  rhe 
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turning  of  the  key,  the  air  contained  in  the  receiver  rulheth  into  the  emptied  cylinder, 
till  the  air  in  both  thole  vefiels  be  brought  to  about  an  equal  meafure  or"  dilatation. 
And  therefore,  upon  (hutting  the  receiver  by  returning  the  key,  if  you  open  the  valve, 
and  force  up  the  fucker  again,  you  will  find,  that  after  this  firft  cxfu&ion  you  will 
drive  out  almoft  a  whole  cylinder  full  of  air  :  but  at  the  following  exfu&ions,  you 
will  draw  lefs  and  lefs  of  air  out  of  the  receiver  into  the  cylinder,  becaufe  there  will 
ftill  remain  lefs  and  lefs  air  in  the  receiver  itfelf;  and  confequently,  the  particles  of 
the  remaining  air,  having  more  room  to  extend  themfelves  in,  will  lefs  prefs  out  one 
another.  This  you  will  eafily  perceive,  by  finding  that  you  ftill  force  lefs  and  lefs 
air  out  of  the  cylinder ;  fo  that  when  the  receiver  is  almoft  exhaufted,  you  may  force 
up  the  fucker  almoft  to  the  top  of  the  cylinder,  before  you  will  need  to  unftop  the 
valve  to  let  out  any  air.  And  if  at  fuch  time,  the  valve  being  Ihut,  you  let  go  the 
handle  of  the  pump,  you  will  find  the  fucker  forcibly  carried  up  to  the  top  of  the 
cylinder,  by  the.  protrufion  of  the  external  air ;  which,  being  much  lefs  ratified  than 
that  within  the  cylinder,  muft  have  a  more  forcible  prefliire  upon  the  fucker,  than 
the  internal  is  able  to  refift :  and  by  this  means  you  may  know  how  far  you  have 
emptied  the  receiver.  And  to  this  we  may  add,  on  this  occafion,  that  conftantly 
upon  the  turning  of  the  key  to  let  out  the  air  from  the  receiver  into  the  emptied  cy- 
linder, there  is  immediately  produced  a  confiderably  brilk  noife,  efpecially  whillb 
there  is  any  plenty  of  air  in  the  receiver. 

For  the  more  eafy  undcrftanding  of  the  experiments  triable  by  our  engine,  I 
thought  it  not  fuperfluous  nor  unfeafonable  in  the  recital  of  this  firft  of  them,  to  in- 
finuate  that  notion,  by  which  it  feems  likely,  that  molt,  if  not  all  of  them,  will  prove 
explicable.  Your  Lordftiip  will  eafily  fuppofe,  that  the  notion  I  ipeak  of  is,  that 
there  is  a  fpring,  or  elaftical  power  in  the  air  we  live  in.  By  which  Ikclt-k^  or  fpring 
of  the  air,  that  which  I  mean  is  this  that  our  air  either  confifts  of,  or  at  leaft  abounds 
with,  parts  of  fuch  a  nature,  that  in  cafe  they  be  bent  or  comprefied  by  the  weight 
of  the  incumbent  part  of  the  atmofphere,  or  by  any  other  body,  they  do  endeavour, 
as  much  as  in  them  lieth,  to  free  themfelvei  from  that  prcflure,  by  bearing  againft 
the  contiguous  bodies  that  keep  them  bent ;  and,  as  loon  as  thofe  bodies  are  re- 
moved, or  reduced  to  give  them  way,  by  prefently  unbending  and  ftretching  out 
themfelves,  cither  quite,  or  fo  far  forth  as  the  contiguous  bodies  that  refift  them  will 
permit,  and  thereby  expanding  the  whole  parcel  of  air,  thefe  elaftical  bodies  com- 
pofe. 

This  notion  may  perhaps  be  fomewhat  further  explained,  by  conceiving  the  air 
near  the  earth  to  be  fuch  a  heap  of  little  bodies,  lying  one  upon  another,  as  may  be 
refembled  to  a  fleece  of  wool.  For  this  (to  omit  other  likeneffes  betwixt  them) 
confifts  of  many  flendcr  and  flexible  hairs  ;  each  of  which  may  indeed,  like  a  little 
fpring,  be  eafily  bent  or  rolled  up ;  but  will  alfo,  like  a  fpring,  be  Hill  endeavouring 
to  ftretch  itfelf  out  again.  For  though  both  thefe  hairs,  and  the  acre..]  corpufdes  to 
which  we  liken  them,  do  eafily  yield  to  external  preflures ;  yet,  each  of  them  (by  vir- 
tue of  its  ftrufturc)  is  endowed  with  a  power  or  principle  of  fclf-dilatation ;  by 
virtue  whereof,  though  the  hair*  may  by  a  man's  hand  be  bent  and  crouded  clofcr 
together,  and  into  a  narrower  room  than  luits  beft  with  the  nature  of  the  body  *  yet, 
whilft  the  compreflion  lafts,  there  is  in  the  fleece  they  compofe  an  endeavour  outwards, 
whereby  it  continually  thrufts  againft  the'hand  that  oppolcs  its  expanfion.  And  upon 
the  removal  of  the  external  preflure,  by  opening  the  hand  more  or  lefs,  the  coin- 
prcflcd  wool  doth,  as  it  were,  fpontaneoufly  expand  or  difplay  itfelf  towards  the  re- 
covery of  its  former  more  loofe  and  free  condition,  till  the  fleece  hath  either  regained 
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its  former  dimcnfions,  or  at  leaft  approached  them  as  near  as  the  comprefling  hand 
(perchance  not  quite  opened)  will  permit.  This  power  of  lelf-dilatation  is  fomc- 
what  more  confpicuous  in  a  dry  fpunge  compreflcd,  than  in  a  fleece  of  wool.  But 
yet  we  rather  chofe  to  employ  the  latter  on  this  occafton,  becaufe  it  is  not,  like  a 
fpunge,  an  entire  body,  but  a  number  of  flender  and  flexible  bodies,  loofely  compli- 
cated, as  the  air  itfelf  feems  to  be. 

There  is  yet  another  way  to  explicate  the  fpringof  the  air;  namely,  byfuppofing 
with  that  moil  ingenious  gentleman,  Monficur  Da  Cartes,  that  the  air  is  nothing 
but  a  congeries  or  heap  of  fmall  and  (for  the  moft  part)  of  flexible  particles,  of  feve- 
ral  fizes,  and  of  all  kind  of  figures,  which  are  railed  by  heat  (efpecially  that  of  the 
fun)  into  that  fluid  and  fubtle  ethereal  body  that  furrounds  the  earth ;  and  by  the 
rcftlefs  agitation  of  that  celeftial  matter,  wherein  thofc  particles  fwim,  are  Co  whirled 
round,  that  each  corpufcle  endeavours  to  beat  off-  all  others  from  coming  within  the 
little  fphere  requifite  to  its  motion  about  its  own  centre  ;  and  in  cafe  any,  by  intruding 
into  that  fphere,  fhall  oppofe  its  free  rotation,  to  expel  or  drive  it  away :  fo  that, 
according  to  this  doctrine,  it  imports  very  litde,  whether  the  particles  of  the  air  have 
the  ftruSure  requifite  to  fprings,  or  be  of  any  other  form  (how  irregular  locver) 
fince  their  elaftical  power  is  not  made  to  depend  upon  their  fhapc  or  ftru&ure,  but 
upon  the  vehement  agitation,  and  (as  it  were)  brandifhing  motion,  which  they  re- 
ceive from  the  fluid  .ether,  that  fwiftly  flows  between  them,  and  whirling  about  each 
of  them  (independently  from  the  reft)  not  only  keeps  thofc  flender  acreal  bodies  fe- 
parated  and  ftretched  out  (at  leaft,  as  far  as  the  neighbouring  ones  will  permit)  which 
otherwife,  by  reafon  of  their  flexiblenefs  and  weight,  would  flag  or  curl ;  but  alfo 
makes  them  hit  againft,  and  knock  away  each  other,  and  confequcntly  require  more 
room  than  that,  which,  if  they  were  compreflcd,  they  would  take  up. 

By  thefc  two  differing  ways,  my  Lord,  may  the  fprings  of  the  air  be  explicated. 
But  though  the  former  of  thetn  be  that,  which  by  reafon  of  its  feeming  fomewhat 
more  eafy,  I  fhall  for  the  moft  part  make  ufe  of  in  the  following  difcourfe ;  yet  am 
I  not  willing  to  declare  peremptorily  for  either  6f  them  againft  the  other.  And  in- 
deed, though  I  have  in  another  treatife  endeavoured  to  make  it  probable,  that  the  re- 
turning of  elaftical  bodies  (if  I  may  fo  call  them)  forcibly  bent,  to  their  former  po- 
lition,  may  be  mechanically  explicated ;  yet  I  muft  confefs,  that  to  determine  whether 
the  motion  of  reftitution  in  bodies  proceed  from  this,  that  the  parts  of  a  body  of  a 
peculiar  ftruflure  are  put  into  motion  by  the  bending  of  the  fpring,  or  from  the  en- 
deavour of  fome  fubtle  ambient  body,  whofe  paflage  may  be  oppofed  or  obftructed, 
or  elfe  its  preflure  unequally  refilled  by  reafon  of  the  new  fhape  or  magnitude,  which 
the  bending  of  a  fpring  may  give  the  pores  of  it :  to  determine  this,  I  fay,  fcems 
to  me  a  matter  of  more  difficulty,  than  at  firft  fight  one  would  eafily  imagine  it. 
Wherefore  I  fhall  decline  meddling  with  a  fubjeft,  which  is  much  more  hard  to  be 
explicated  than  neceffary  to  be  fo  by  him,  whofe  bufinefs  it  is  not,  in  this  letter,  to 
affign  the  adequate  caule  of  the  luring  of  the  air,  but  only  to  nur.ifeft,  that  the  air 
hath  a  fpring,  and  to  relate  fome  of  its  effects. 

I  know  not  whether  I  need  annex,  that  though  either  of  the  above-mentioned 
hypothefes,  and  perhaps  fome  others,  may  afford  us  an  account  plaufible  enough  of 
the  air's  fpring ;  yet  1  doubt,  whether  any  of  them  gives  us  a  lufficient  account  of 
its  nature.  And  of  this  doubt  I  might  here  mention  fome  rcafons,  but  that,  pcrad- 
venture,  I  may  ^God  permitting)  have  a  fitter  occafion  to  fay  fomething  of  it  elfc- 
wherc.  And  therefore  1  lhould  now  proceed  to  the  next  experiment,  but  that  I  think 
it  requifite,  firft,  to  fuggeft  to  your  Lordfhip  what  comes  into  my  thoughts,  by  way 
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of  anfwer  to  a  plaufible  objection,  which  I  forefce  you  may  make  againft  our  pns 
pofcd  doctrine,  touching  the  lpring  of  the  air.  For  it  may  be  allcdged,  that  though 
the  air  were  granted  to  confift  of  fpringy  particles  (if  I  may  fo  fpeak)  yet  thereby 
we  could  only  give  an  account  of  the  dilatation  of  the  air  in  wind-guns,  and  other 
pneumatical  engines,  wherein  the  air  hath  been  comprefied,  and  its  fprings  violently 
bent  by  an  apparent  external  force  j  upon  the  removal  of  which,  it  is  no  wonder, 
that  the  air  mould,  by  the  motion  of  reftitution,  expand  itfelf  till  it  hath  recovered 
its  more  natural  dimenfions  :  whereas,  in  our  above-mentioned  firft  experiment,  and 
in  almoft  all  others  triable  in  our  engine,  it  appears  not,  that  any  compreffion  of  the 
air  preceded  its  lpontaneous  dilatation  or  cxpanfion  of  itfelf.  To  remove  this  dif- 
ficulty, 1  mull  defire  your  Lordlhip  to  take  notice,  that  of  whatever  nature  the  air, 
wry  remote  from  the  earth,  may  be,  and  whatever  the  fchools  may  confidently  teach 
to  the  contrary,  yet  we  have  divers  experiments  to  evince,  that  the  atmofphcre  we 
live  in  is  not  (otherwife  than  comparatively  to  more  ponderous  bodies)  light,  but 
heavy.  And  did  not  their  gravity  hinder  them,  it  appears  not  why  the  ftreams  of 
the  terraqueous  globe,  of  which  our  air  in  great  part  confifts,  Ihould  not  rife  much 
higher,  than  the  refractions  of  the  fun,  and  other  ftars,  give  men  ground  to  think, 
that  the  atmofphere,  (even  in  the  judgment  of  thofe  recent  aftronomers,  who  fcem 
willing  to  enlarge  its  bounds  as  much  as  they  dare,)  doth  reach. 

But  left  you  Ihould  expect  my  feconding  this  reafon  by  experience ;  and  left  you 
mould  object,  that  moft  of  the  experiments,  that  have  been  propofed  to  prove  the 
gravity  of  the  air,  have  been  either  barely  propofed,  or  perhaps  not  accurately  tried  \ 
I  am  content,  before  1  pafs  further,  to  mention  here,  that  I  found  a  dry  lamb's- 
bladder  containing  near  about  two  thirds  of  a  pint,  and  comprefied  by  a  packthread 
tied  about  it,  to  lofe  a  grain  and  the  eighth  part  of  a  grain  of  its  former  weight,  by 
the  recefs  of  the  air  upon  my  having  prickt  it :  and  this  with  a  pair  of  fcales,  which, 
when  the  full  bladder  and  the  correfpondent  weight  were  in  it,  would  manifeftly  turn 
either  way  with  the  32d  part  of  the  grain.  And  if  it  be  further  objected,  that  the 
air  in  the  bladder  was  violently  comprefied  by  the  packthread  and  the  fides  of  the 
bladder,  we  might  probably  (to  wave  prolix  anfwers)  be  furnifhed  with  a  reply,  by 
fetting  down  the  differing  weight  of  our  receiver,  when  emptied,  and  when  full  of 
uncomprcfied  air,  if  we  could  here  procure  fcales  fit  for  fo  nice  an  experiment;  fince 
we  are  informed,  that  in  the  German  experiment,  commended  at  the  beginning  of 
this  letter,  the  ingenious  triers  of  it  found,  that  their  glafs  vefiel,  of  the  capacity  of 
32  meafurcs,  was  lighter  when  the  air  had  been  drawn  out  of  it,  than  before,  by  no> 
lefs  than  one  ounce  and  -,V ,  that  is,  an  ounce  and  very  near  a  third.  But  of  the 
gravity  of  the  air,  we  may  clfewhere  have  occafion  to  make  further  mention. 

Taking  it  then  for  granted,  that  the  air  is  not  devoid  of  weight,  it  will  not  be 
uneafy  to  conceive,  that  that  part  of  the  atmofphcre,  wherein  wc  live,  being  the 
lower  part  of  ir,  the  corpufcles,  that  compole  it,  are  very  much  comprefied  by  the 
weight  of  all  thofe  of  the  like  nature,  that  are  directly  over  them  ;  that  is,  of  all  the 
particles  of  air,  that  being  piled  up  upon  them,  reach  to  the  top  of  the  atmofphere. 
And  though  the  height  of  this  atmofphere,  according  to  the  famous  Kepler y  and  fomc 
others,  fcarce  exceeds  eight  common  miles  ;  yet  other  eminent  and  later  aftronomers 
would  promote  the  confines  of  the  atmofphere  to  exceed  fix  or  feven  times  that 
number  of  miles.  And  the  diligent  and  learned  Riccich  makes  it  probable,  that  the 
itmofphcrc  may,  at  lcaft  in  divers  places,  be  at  leaft  fifty  miles  high.  So  that,  accord- 
ing to  a  moderate  eftimate  of  the  thicknefs  of  the  atmofphere,  we  may  well  fuppofe, 
that  a  column  of  air,  of  many  miles  in  height,  leaning  upon  fomc  fpringy  corpufcles 
of  air  here  below,  may  have  weight  enough  to  bend  their  littk  iprings,  and  keep 
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them  bent :  as,  (to  relume  our  former  companion,)  if  there  were  fleeces  of  wool 
piled  up  to  a  mountainous  height  one  upon  another,  the  hairs,  that  compofe  the 
lowermoft  locks,  which  fupport  the  reft,  would,  by  the  weight  of  all  the  wool  above 
them,  be  as  well  ftrongly  comprefled,  as  if  a  man  mould  iqueeze  them  together  in 
in  his  hands,  or  employ  any  fuch  other  moderate  force  to  comprefe  them.  So  that 
we  need  not  wonder,  that  upon  the  taking  off  the  incumbent  air  from  any  parcel  of 
the  armofphere  here  below,  the  corpufclcs,  whereof  that  undermolt  air  cotififts, 
lhould  difplay  themfclvcs,  and  take  up  more  room  than  before. 

And  ir  it  be  objected,  that  in  water,  the  weight  of  the  upper  and  of  the  lower 
part  is  the  fame-,  I  anfwer,  that,  (befides  that  it  may  be  well  doubted  whether  the 
obfervation,  by  rcafon  of  the  great  difficulty,  hath  been  exactly  made,)  there  is  a 
manifeft  difparity  betwixt  the  air  and  water :  for  I"  have  not  found,  upon  an  experi- 
ment purpofely  made,  (and  in  another  treatife  recorded)  that  water  will  fuffcr  any 
confiderablc  compreffion  •,  whereas  we  may  obfervc  in  wind-guns,  (to  mention  now 
no  other  engines)  that  the  air  will  fuffer  itfclf  to  be  crouded  into  a  comparatively  very 
little  room ;  infomuch,  that  a  very  diligent  examiner  of  the  phenomena  of  wind- 
guns  would  have  us  believe,  that  in  one  of  them,  by  condenfation,  he  reduced  the 
air  into  a  fpace  at  leaft  eight  times  narrower  than  it  before  pofTefTed.  And  to  this, 
if  we  add  a  noble  pharnomenon  of  the  experiment  de  vacuo  ;  thefe  things  put  toge- 
ther may  for  the  prefent  i'umce  to  countenance  our  doctrine.  For  that  noble  expe- 
rimenter, Monfieur  Pafcal  (the  fon)  had  the  commendable  curiofity  to  caufe  the 
Torricellian  experiment  to  be  tried  at  the  foot,  about  the  middle,  and  at  the  top  of 
that  high  mountoin  (in  Auvergne,  if  I  miftake  not)  commonly  called  Le  Puy  de 
Domme ;  whereby  it  was  found,  that  the  mercury  in  the  tube  fell  down  lower,  about 
three  inches,  at  the  top  of  the  mountain,  than  at  the  bottom.  And  a  learned  man 
awhile  fince  informed  me,  that  a  great  Virtuofo,  friend  to  us  both,  hath,  with  not  un- 
like fuccefs,  tried  the  fame  experiment  in  the  lower  and  upper  parts  of  a  mountain  in 
the  weft  of  England.  Of  which  the  reafon  fcems  manifcftly  enough  to  be  this,  that 
upon  the  tops  of  high  mountains,  the  air,  which  bears  againft  the  reftagnant  quick- 
filver,  is  lei's  prcfled  by  the  lefs  ponderous  incumbent  air ;  and  confequently  is  not 
able  totally  to  hinder  the  defcent  of  fo  tall  and  heavy  a  cylinder  of  quickfilver,  as 
at  the  bottom  of  fuch  mountains  did  but  maintain  an  acquilibrium  with  the  incum- 
bent atmofphcre. 

And  if  it  be  yet  further  objected  againft  what  hath  been  propofed  touching  the 
compactnefs  and  prefTure  of  the  inferiour  air,  that  we  find  this  very  air  to  yield  readily 
to  the  motion  of  little  flies,  and  even  to  that  of  feathers,  and  fuch  other  light  and 
weak  bodies  ;  which  feems  to  argue,  that  the  particles  of  our  air  are  not  fo  compref- 
fed  as  we  have  reprefented  them,  efpecially  fince,  by  our  former  experiment,  it  ap- 
pears, that  the  air  readily  dilated  itlelf  downward,  from  the  receiver  into  the  pump, 
when  it  is  plain,  that  it  is  not  the  incumbent  atmofphere,  but  only  the  fubjacent  air 
in  the  brals  cylinder  that  hath  been  removed :  If  this,  I  fay,  be  objected,  we*  may 
reply,  that,  when  a  man  fqueezeth  a  fleece  of  wool  in  his  hand,  he  may  feel,  that  the 
wool  inceflantly  bears  againft  his  hand,  as  that  which  hinders  the  hairs  it  confifts  of, 
to  recover  their  former  and  more  natural  extent.  So  each  parcel  of  the  air  about 
the  earth  doth  conftantly  endeavour  to  thruft  away  all  tl.ule  contiguous  bodies, 
(whether  acreal  or  more  grofs,)  that  keep  it  bent,  and  hinder  the  expanfion  of  its  parts, 
which  will  dilate  themfclves,  or  fly  abroad  towards  that  part,  (whether  upwards  or 
downwards,)  where  they  find  their  attempted  dilatation  of  themfclvcs  lefs  refilled  by 
the  neighbouring  bodies.  Thus  the  corpufclcs  of  that  air  we  have  been  all  this 
while  fpeaking  of,  being  unable,  by  rcafon  of  their  weight,  to  al'cend  above  the  con- 
vexity 
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Texity  of  the  atmofphere,  and  by  rcafon  of  the  refinance  of  the  furface  of  the  earth 
and  water,  to  fall  down  lower,  they  are  forced,  by  their  own  gravity  and  this  relift- 
ance,  to  expand  and  diffufe  themfelves  about  the  terreftrial  globe ;  whereby  it  comes 
to  pafs,  that  they  muft  as  well  prefs  the  contiguous  corpufcles  of  air,  that  on  either 
fide  oppole  their  dilatation,  as  they  muft  prels  upon  the  furface  of  the  earth  -,  and, 
as  it  were  recoiling  thence,  endeavour  to  thruft  away  thole  upper  particles  of  air 
that  lean  upon  them. 

•  And,  as  for  the  eafy  yielding  of  the  air  to  the  bodies  that  move  in  it,  if  we  con- 
fidcr,  that  the  corpufcles,  whereof  it  confifts,  though  of  a  fpringy  nature,  arc  yet 
fo  very  fmall,  as  to  make  up  (which  it  is  manifeft  they  do)  a  fluid  body,  it  will  not 
be  difficult  to  conceive,  that  in  the  air,  as  in  other  bodies  that  are  fluid,  the  little 
bodies  it  conlifts  of,  are  in  an  almoft  reftlefs  motion,  whereby  they  become  (as  we ;,  #/y. 
have  more  fully  dil'courfed  in  another  treatife)  very  much  dilpolcd  to  yield  to  ""/<"»'«- 
other  bodies,  or  eafy  to  be  difplaced  by  them-,  and  that  the  fame  corpufcles  are  like-  ''It  Firm* 
wife  fo  varioufly  moved,  as  they  are  entire  corpufcles,  that  if  fome  ltrive  to  pufh  a  */•• 
body  placed  among  them  towards  the  right  hand  (for  inftance,)  Others,  whole  motion 
hath  an  oppofite  determination,  as  ftrongly  thruft  the  fame  body  towards  the  left ; 
whereby  neither  of  them  proves  able  to  move  it  out  of  its  place,  the  preflure  on  all 
hands  being  reduced  as  it  were  to  an  .equilibrium  :  lb  that  the  corpufcles  of  the  air 
muft  be  as  well  fometimes  confidercd  under  the  notion  of  little  fprings,  which  re- 
maining bent,  are  in  their  entire  bulk  tranfportcd  from  place  to  place  ;  as  under  the 
notion  of  fprings  difplaying  themfelves,  whofe  parts  fly  abroad,  whilft,  as  to  their 
enure  bulk,  they  fcarce  change  place  :  as  the  two  ends  of  a  bow,  (hot  off,  fly  from 
one  another  whereas  the  bow  itfelf  may  be  held  fall  in  the  archer's  hand.  And 
that  it  is  the  equal  preflure  of  the  air  on  all  fides  upon  the  bodies  that  are  in  it,  which 
caufeth  the  eafy  ceflion  of  its  parts,  may  be  argued  from  hence ;  that  if  by  the  help 
of  our  engine  the  air  be  but  ;n  great  part,  though  not  totally,  drawn  away  from  one 
fide  of  a  body  without  being  drawn  away  from  the  other,  he  that  lhall  think  to  move 
that  body  to  and  fro,  as  eafily  as  before,  will  find  himfelf  much  miftaken. 

In  verification  of  which  we  will,  to  divert  your  Lordlhip  a  little,  mention  here  a 
phenomenon  of  our  engine,  which  even  to  divers  ingenious  perfons  hath  at  firft  fight 
teemed  very  wonderful. 

EXPERIMENT  II. 

TH  E  thing  that  is  wont  to  be  admired,  and  which  may  pafs  for  our  fecond 
experiment,  is  this ;  that  if,  when  the  receiver  is  almoft  empty,  a  by-ftander 
be  defired  to  lift  up  the  brafs  key  (formerly  defcribed  as  a  ftopple  in  the  brafs  cover) 
he  will  find  it  a  difficult  thing  to  do  fo,  if  the  veffel  be  well  exhauftcd  •,.  and  even 
when  but  a  moderate  quantity  of  air  hath  been  drawn  out,  he  will,  when  he  hath 
lifted  it  up  a  litde,  fo  that  it  is  fomewhat  loofe  from  the  fides  of  the  lip  or  fockct, 
which  (with  the  help  of  a  little  oil)  it  exactly  filled  before  -,  he  will  (I  fay)  find  it  fo 
difficult  to  be  lifted  up,  that  he  will  imagine  there  is  fome  great  weight  fattened  to 
the  bottom  of  it.  And  if  (as  fometimes  hath  been  done  for  merriment)  only  a 
bladder  be  tied  to  it,  it  is.  pleafant  to  fee  how  men  will  marvel,  that  fo  light  a  body,, 
filled  at  moft  but  with  air,  Ihould  fo  forcibly  draw  down  their  hand,  as  if  it  were 
filled  with  fome  very  ponderous  thing:  whereas  the  caufe  of  this  pretty  phsenomenon 
feems  plainly  enough  to  be  only  this :  that  the  air  in  the  receiver  being  very  much  di- 
lated, its  fpring  mult  be  very  much  weakened,  and  confequently  it  can  but  faintly 
prefs  up  the  lower  end  of  the  ftopple  ■,  whereas  the  fpring  of  the  external  air  being 

no 


Digitized  by  Google 


,6  New  Experiments  Phyfico-MecbankaU 

no  way  debilitated,  he  that  a  little  lifts  up  the  ftopple,  muft  with  his  hand  fupport  a 
preffure  equal  to  the  difproportion  betwixt  the  force  of  the  internal  expanded  air,  and 
that  of  the  atmofphere  incumbent  upon  the  upper  part  of  the  fame  key  or  ftopple  ; 
and  fo  men  being  unufed  to  find  any  refiftance,  in  lifting  things  up,  from  the  free 
air  above  them,  they  are  forward  to  conclude,  that  that  which  deprefTeth  their  hands 
muft  needs  be  fome  weight,  though  they  know  not  where  placed,  drawing  be- 
neath it. 

And,  that  we  have  not  mif-afligned  the  caufe  of  this  phenomenon,  feems  evident 
enough  by  this,  that  as  air  is  fuffered  by  little  and  little  to  get  into  the  receiver,  the 
weight,  that  a  man  fancieth  his  hand  fupports,  U  manifeftly  felt  to  decrcaie  more  and 
more-,  the  internal  air  by  this  recruit  approaching  more  to  an  equilibrium  with  the 
external,  till  at  length  the  receiver  growing  again  full  of  air,  the  ftopple  may  be 
lifted  up  without  any  difficulty  at  all. 

By  feveral  other  of  the  experiments  afforded  by  our  engine,  the  fame  notion  of  die 
great  and  equal  preflure  of  the  free  air  upon  the  bodies  it  environs,  might  be  here 
manifefted,  but  that  we  think  it  not  fo  fit  to  anticipate  fuch  experiments  :  and  there- 
fore fhall  rather  employ  a  few  lines  to  clear  up  the  difficulty  touching  this  matter, 
which  we  have  obferved  to  have  troubled  fome  even  of  the  philofophical  and  mathe- 
matical fpe&ators  of  our  engine,  who  have  wondered,  that  we  fhould  talk  of  the  air 
exquifitely  fhut  up  in  our  receiver,  as  if  it  were  all  one  with  the  preffure  of  the  at- 
mofphere ;  whereas  the  thick  and  dofe  body  of  the  glafs,  wholly  impervious  to  the 
air,  doth  manifeftly  keep  the  incumbent  pillar  of  the  atmofphere  from  preffing  in  the 
leaft  upon  the  air  within  the  glafs,  which  it  can  no  where  come  to  touch.  To  eluci- 
date a  little  this  matter,  let  us  confider,  that  if  a  man  fhould  take  a  fleece  of  wool, 
and  having  firft  by  compreffing  it  in  his  hand  reduced  it  into  a  narrower  compafs, 
Ifcould  nimbly  convey  and  fhut  it  clofe  up  into  a  box  juft  fit  for  it ;  though  the  force 
of  his  hand  would  then  no  longer  bend  thofe  numerous  fpringy  bodies  that  compofc 
the  fleece,  yet  they  would  continue  as  ftrongly  bent  as  before,  becaufe  the  box  they  are 
inclofed  in  would  as  much  refift  their  re-expanding  of  themfclvcs,  as  did  the  hand 
that  put  them  in.  For  thus  we  may  conceive,  that  the  air  being  fhut  up,  when  its 
parts  are  bent  by  the  whole  weight  of  the  incumbent  atmofphere,  though  that  weight 
can  no  longer  lean  upon  it,  by  reafon  it  is  kept  off  by  the  glafs,  yet  the  corpufcles  of 
the  air  within  that  glafs  continue  as  forcibly  bent,  as  they  were  before  their  inclufion, 
becaufe  the  fides  of  the  glafs  hinder  them  from  difplaying  or  ftretching  out  themfclvcs. 
And  if  it  be  objected,  that  this  is  unlikely,  becaufe  even  glafs-bubbles,  fuch  as  are 
wont  to  be  blown  at  the  flame  of  a  lamp,  exceeding  thin,  and  hermetically  fealed, 
will  not  break  ;  whereas  it  cannot  be  imagined,  that  fo  thin  a  prifon  of  glafs  could  re- 
fift the  claftical  force  of  all  the  included  air,  if  that  air  were  fo  comprefled  as  we 
fuppofe ;  it  may  be  eafily  replied,  that  the  preffure  of  the  inward  air  againft  the  glafs 
is  countervailed  by  the  equal  preflure  of  the  outward  againft  the  fame  glafs.  And  we 
lee  in  bubbles,  that  by  reafon  of  this,  an  exceeding  ihin  film  of  water  is  often  able, 
for  a  good  while,  to  hinder  the  eruption  of  a  pretty  quantity  of  air.  And  this  may 
be  alio  more  confpicuous  in  thofc  great  fphencal  bubbles,  that  boys  fometimes  blow 
with  water,  to  which  foap  hath  given  a  tenacity.  But  that,  if  the  preffure  of  the 
ambient  air  were  removed,  the  internal  air  may  be  able  to  break  thicker  glafies,  than 
thofc  lately  mentioned,  will  appear  by  fome  of  the  following  experiments  j  to  which 
we  fhall  therefore  now  haften,  having,  1  fear,  been  but  too  prolix  in  this  excurfion, 
diough  we  thought  it  not  amifs  to  annex  to  our  firft  experiments  fome  general  con- 
fiderations  touching  the  fpring  of  the  air,  becaufe  (this  doctrine  being  yet  a  ftranger 
to  the  fchools)  not  only  we  find  not  the  thing  itfelf  to  be  much  taken  nodce  of}  but 
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of  thofe  few  that  have  heard  of  it,  the  greater  part  have  been  forward  to  reject  it, 
upon  a  miftaken  perfuafion,  that  thofe  phenomena  are  the  eft'eels  of  nature's  abhor- 
rency  of  a  vacuum,  which  feem  to  be  more  fitly  afcribable  to  the  weight  and  fpring  of 
the  air. 


EXPERIMENT  III. 

WE  will  now  proceed  to  obferve,  that  though,  by  the  help  of  the  handle,  the 
fucker  beeafily  drawn  down  to  the  bottom  of  the  cylinder-,  yet,  without  tin; 
help  of  that  leaver,  there  would  be  required  to  the  fame  effect  a  force  or  weight  grent 
enough  to  furmount  the  prefiure  of  the  whole  atmofphere:  fince  otherwile  the  air 
would  not  be  driven  out  of  its  place,  when  none  is  permitted  to  lucceed  into  the 
place  defcrtcd  by  the  fucker.    This  feems  evident  from  the  known  Torricellian  expe- 
riment, in  which,  if  the  inverted  tube  of  mercury  be  but  2.;  digits  high,  or  fome- 
what  more,  th  •  quickfilvcr  will  not  fall,  but  remain  fufpended  in  the  tube,  becaufe 
it  cannot  prcl's  the  fubjacent  mercury  with  fo  great  a  force,  as  doth  the  incumbent 
cylinder  or  the  air,  reaching  thence  to  the  top  of  the  atmofphere ;  whereas,  if  the 
cylinder  of  mercury  were  three  or  four  digits  longer,  it  would,  over-power  that  of  the 
external  air,  and  run  out  into  the  vcffel'd  mercury,  till  the  two  cylinders  came  to  an 
^equilibrium,  and  no  further.    Hence  we  need  not  wonder,  that  though  the  fucker 
move  eafily  enough  up  and  down  in  the  cylinder  by  the  help  of  the  manubrium ; 
yet  if  the  manubrium  be  taken  off,  it  will  require  a  confiderablc  ftrength  to  move  it 
either  way.    Nor  will  it  feem  ftrange,  that  if,  when  the  valve  and  ftop-cock  are  well 
lhut,  you  draw  down  the  fucker,  and  then  let  go  the  manubrium ;  the  fucker  will, 
as  it  were  of  itfelf,  re-afcend  to  the  top  of  the  cylinder,  fince  the  fpring  of  the  ex- 
ternal air  findeth  nodiing  to  refill  its  prefling  tip  the  fucker.    And  lor  the  fame  rea- 
fon,  when  the  receiver  is  almoft  evacuated,  though,  having  drawn  down  the  fucker 
you  open  the  way  from  the  receiver  to  the  cylinder,  and  then  intercept  that  way  again 
by  returning  the  key  ;  the  fucker  will,  upon  the  letting  go  the  manubrium,  be  forcibly 
carried  up  almoft  to  the  top  of  the  cylinder ;  becaufe  the  air  within  the  cylinder, 
being  equally  dilated  and  weakened  with  that  of  the  glafs,  is  unable  to  withftand  the 
prefiure  of  the  external  air,  till  it  be  driven  into  fo  little  fpace,  that  there  is  an  equi- 
librium betwixt  its  force  and  that  of  the  air  without.    And  congruoufly  hereunto  we 
find,  that  in  this  cafe  the  fucker  is  drawn  down  with  little  lefs  difficulty,  than  if  the 
cylinder,  being  devoid  of  air,  and  the  ftop-cock  were  exactly  lhut.    We  might  take 
notice  of  fome  other  things,  that  depend  upon  the  fabric  of  our  engine  iticlf ;  but 
to  fhun  prolixity,  we  will,  in  this  place,  content  ourfclves  to  mention  one  of  them, 
which  leems  to  be  of  greater  moment  thin  the  reft,  and  it  is  this  :  that  when  the 
fucker  hath  been  impelled  to  the  top  of  the  cylinder,  and  the  valve  is  fo  carefully 
ftopped,  that  there  is  no  air  left  in  the  cylinder  above  the  fucker  \  if  then  the  fucker 
be  drawn  to  the  lower  part  of  the  cylinder,  he  that  managcth  the  pump  findeth  not 
any  fenfibly  greater  difficulty  to  deprels  the  fucker,  when  it  is  nearer  the  bottom  of 
the  cylinder,  than  when  it  is  much  farther  off.    Which  circumftance  we  therefore 
think  fit  to  take  notice  of,  becaufe  an  eminent  modern  naturalift  hath  taught,  that 
when  the  air  is  fucked  out  of  a  body,  the  violence  wherewith  it  is  wont  to  ru(h  into 
it  again,  as  foon  as  it  is  allowed  to  re-enter,  proceeds  mainly  from  this  j  that  the 
prefiure  of  the  ambient  air  is  ftrengthened  upon  the  accefiion  of  the  air  fucked  out ; 
which,  to  make  itfelf  room,  forceth  the  neighbouring  air  to  a  violent  fubingreffion 
of  its  parts  •,  which,  if  it  were  true,  he  that  draweth  down  the  fucker,  would  find 
the  reliitance  of  th;  external  air  increafed  as  he  drawed  it  lower,  more  of  the  dif- 
Vol.  I.  D  placed 
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placed  air  being  thruft  into  it  to  comprefs  it.  But,  by  what  hath  been  difcourfcd  upon 
the  firft  experiment,  it  feems  more  probable,  that  without  any  fuch  ftrengthening  of 
the  preffure  of  the  outward  air,  the  taking  quite  away  or  the  debilitating  of  the  re- 
flit  a  nee  from  within,  may  fuffice  to  produce  the  effects  under  confederation.  But  this- 
will  perhaps  be  illuftrated  by  fome  or  othet  of  our  future  experiments,  and  therefore 
flull  be  no  longer  infilled  on  here. 

EXPERIMENT  IV. 

HAVING  thus  taken  notice  of  fome  of  the  conftant  phacnomena  of  our  engine 
itfclf,  let  us  now  proceed  to  the  experiments  triable  in  it. 
We  took  then  a  lamb's  bladder  large,  well  dried,  and  very  limber,  and  leaving 
in  it  about  half  as  much  air  as  it  could  contain,  we  caufed  the  neck  of  it  to  be  ftrongly 
tied,  fo  that  none  of  the  included  air,  though  by  preffure,  could  get  out.  This 
bladder  being  conveyed  into  the  receiver,  and  the  cover  luted  on,  the  pump  was  let 
on  work,  and  after  two  or  three  exfuftions  of  the  ambient  air  (whereby  the  fpring  of 
that  which  remained  in  the  glafs  was  weakened)  the  imprifoned  air  began  to  fwell  in 
the  bladder  j  and,  as  more  and  more  of  the  air  in  the  receiver  was,  from  time  to 
time,  drawn  out ;  fo  did  that  in  the  bladder  more  and  more  expand  itfelf,  and  dif- 
play  the  folds  of  the  formerly  flaccid  bladder :  fo  that  before  we  had  exhaufted  the 
receiver  near  fo  much  as  we  could,  the  bladder  appeared  as  full  and  ftretched,  as  if 
it  had  been  blown  up  with  a  quill. 

And  that  it  may  appear,  that  this  plumpnefs  of  the  bladder  proceeded  from  the 
furmounting  of  the  debilitated  fpring  of  the  ambient  air  remaining  in  the  veffel,  by 
the  ftronger  fpring  of  the  air  remaining  in  the  bladder ;  we  returned  the  key  of  the- 
ft-op cock,  and  by  degrees  allowed  the  external  air  to  return  into  the  receiver  :  where- 
upon it  happened,  as  was  expected,  that  as  the  air  came  in  from  without,  the  diftend- 
ed  air  in  the  bladder  was  proportionably  compreffed  into  a  narrower  room,  and  the 
fides  of  the  bladder  grew  flaccid,  till  the  receiver  having  re-admitted  its  wonted 
quantity  of  air,  the  bladder  appeared  as  full  of  wrinkles  and  cavities  as  before. 

This  experiment  is  much  of  the  fame  nature  with  that,  which  was,  fome  years 
ago,  laid  to  be  made  by  that  eminent  geometrician  Monficur  Robcrval*  with  a  carp's 
bladder  emptied  and  conveyed  into  a  tube,  wherein  the  experiment  de  vacuo  was  after- 
wards tried ;  which  ingenious  experiment  of  his  juftly  defervcth  the  thanks  of  thofe, 
that  have  been,  or  fhall  be,  follicitous  to  difcover  the  nature  of  the  air. 

But  to  return  to  our  experiment  \  we  may  take  notice  of  this  circumftance  in  it, 
that  alter  the  receiver  hath  been  in  fome  me  a  lure  emptied,  the  bladder  doth,  at  each 
eatfucfion,  fwell  much  more  confpicuoully  than  it  did  at  any  of  the  firfl:  exfuctions  -3 
iafomuch  that  towards  the  end  of  the  pumping,  not  only  a  great  fold  or  cavity, 
in  the  furface  of  the  bladder  may  be  made  even,  by  the  ftrctching  of  the  inward 
frit-expanding  air;  but  we  have  fomctimcs  fcen,  upon  the  turning  of  the  key  to  let 
the  ambient  an*  pais  out  of  the  receiver  into  the  cylinder  ;  we  have  fcen  (I  fay)  the  air 
in  the  bladder  fuddcnly  expand  itfelf  fo  much  and  fo  brifkly,  that  it  manifeftly  lifted 
up  fome  light  bodies  that  leaned  upon  it,  and  leaned  to  lift  up  the  bladder 
itfclf. 

We  let  down  into  the  receiver  with  the  forementioncd  bladder  two  other  much 
finallcr,  and  of  the  fame  kind  of  animal  •,  the  one  of  thefc  was  not  tied  up  at  the 
neck,  that  there  might  be  liberty  left  to  the  air  that  was  not  fqueezed  out  (which 
might  amount  to  about  a  fifth  part  of  what  the  bladder  held  before)  to  pals  out  into 
the  receiver  j  the  other  had  the  fides  of  it  ftretched  out  and  preffed  together,  almoft 
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into  the  form  of  a  cup,  that  they  might  intercept  the  lefs  air  betwixt  them,  and  then 
was  ftrongly  tied  up  to  the  neck.  This  done,  and  the  air  being  in  fome  meafurc 
fucked  out  of  the  pneumatical  glafs  (if  I  may  fo  call  it)  the  bladder,  mentioned  at 
the  beginning  of  our  experiment,  appeared  extended  every  way  to  its  full  dimen- 
fions ;  whereas  neither  of  the  two  others  did  remarkably  fwell,  and  that,  whole 
neck  was  not  tied,  fecmed  very  little,  if  at  all  lefs  wrinkled,  than  when  it  was 
put  in. 

We  made  likewife  a  ftrong  ligature  about  the  middle  of  a  long  bladder  partly 
emptied,  and,  upon  the  drawing  the  air  out  of  the  receiver,  could  obferve  no  fticn 
fwelling  betwixt  the  ligature  and  the  neck  of  the  bladder,  which  had  been  purpofcly 
left  open,  as  betwixt  the  fame  ligature  and  the  bottom  of  the  bladder,  whence  the 
included  air  could  no  way  get  out. 

But  a  farther  and  fufficient  manifeftation,  whence  the  intumefcence  of  the  bladder 
proceeds,  may  be  deduced  from  the  following  experiment. 

EXPERIMENT  V. 

TO  try  then  at  once  both  what  it  was  that  expanded  the  bladder,  and  what  a 
powerful  fpring  there  is  even  in  the  air  wc  are  wont  to  think  uncomprefled 
we  caufed  a  bladder  dry,  well  tied  and  blown  moderately  full,  to  be  hung  in  the  re- 
ceiver by  one  end  of  a  ftring,  whole  other  end  was  fattened  to  the  infide  of  the 
cover:  and  upon  drawing  out  the  ambient  air  that  prcfled  on  the  bladder;  the  inter- 
nal air  not  finding  the  wonted  refiftance,  firft  fwelled  and  diftended  the  bladder,  and 
then  broke  it,  with  fo  wide  and  crooked  a  rent,  as  if  it  had  been  forcibly  torn  afunder 
with  hands.  After  which  a  fecond  bladder  being  conveyed  in,  the  experiment  was 
repeated  with  like  fuccefs  :  and  I  fuppofe  it  will  not  be  imagined,  that  in  this  cafe  the 
bladder  was  broken  by  its  own  fibres,  rather  than  by  the  imprilbncd  air. 

An  d  of  this  experiment  thefe  two  phenomena  may  be  taken  notice  of :  the  one, 
that  the  bladder  at  its  breaking  gave  a  great  report,  almoft  like  a  cracker ;  and  the 
other,  that  the  air  contained  in  the  bladder  had  the  power  to  break  it  with  the  men- 
tioned impctuofity,  long  before  the  ambient  air  was  all,  or  near  all,  drawn  out  of  the 
receiver. 

But,  to  verify  what  we  fay  in  another  difcourfe,  where  wc  (how,  that  even  true 
experiments  may,  by  reafon  of  the  eafy  millake  of  fome  unheeded  circumftance,  be 
unfuccefsfully  tried  ;  we  will  advertife,  on  this  occafion,  that  we  did  oftentimes  in 
vain  try  the  breaking  of  bladders,  after  the  manner  above  mentioned  ;  of  which  the 
caufe  appeared  to  be  this,  that  the  bladders  we  could  not  break,  having  been  brought 
us  already  blown  from  thofe  that  fold  them,  were  grown  dry  before  they  came  to  our 
hands :  whence  it  came  to  pais,  that,  if  we  afterwards  tied  them  very  hard,  they  were 
apt  to  fret,  and  fo  become  ur.lerviceable  •,  and  if  we  tied  them  but  moderately  hard, 
their  ftiffhefs  kept  them  from  being  doled  fo  exactly,  but  that  when  the  included  air 
had  in  the  cxhaufted  receiver  diitended  them  as  much  as  ealily  it  could,  it  would  in 
part  get  out  between  the  little  wrinkles  of  the  fphindter  of  the  neck.  Whence  alio 
it  ufually  happened,  that  upon  the  letting  in  the  air'  from  without,  the  bladders  ap- 
peared more  flaccid  and  empty  than  before  they  were  put  in  ;  whereas  when  the  blad- 
ders were  brought  us  moid  from  the  butchers,  wc  could,  without  injuring  them,  tie 
their  necks  fo  clofe,  that  none  of  the  air,  once  blown  in,  could  get  out  of  them,  but 
by  violently  breaking  them. 

It  would  not  be  amil's  on  this  occafion  to  point  at  fomething,  which  may  deferve 
a  more  deliberate  fpeculatioti  than  we  can  now  afford  ic    namely,  thut  the  claftical 
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power  of  the  fame  quantity  of  air  may  be  as  well  increafed  by  the  agitation  of  the 
aercal  particles  (whether  only  moving  them  more  lwiftly  and  fcattering  them,  or  alio 
extending  or  ftretching  them  out,  I  determine  not)  within  an  every  way  inclofing 
and  yet  yielding  body  •,  as  difplaycd  by  the  withdrawing  of  the  air  that  prefied  it  with- 
out. For  we  found,  that  a  bladder  but  moderately  filled  with  air  and  llrongly  tied, 
being  a  while  held  near  the  lire,  not  only  grew  exceeding  turgid  and  hard,  but  after- 
wards, being  brought  nearer  to  the  fire,  fuddenly  broke  with  To  loud  and  vehement  a 
noile,  as  ftunned  thofe  that  were  by,  and  made  us  for  a  while  after  almoft  deaf. 


EXPERIMENT  VI. 

HAVING  thus  feen,  that  the  air  hath  an  elaftical  power,  we  were  next  defirous 
to  know  in  fome  meafure,  how  far  a  parcel  of  air  might  by  this  its  own  fpring 
be  dilated.  And  though  we  were  not  provided  of  inftruments  fit  to  meafure  the 
dilatation  of  the  air  any  thing  accurately,  yet  becaufe  an  impcrfccT:  meafure  of  it  was 
more  defirable  than  none  at  all,  we  devifed  the  following  method  as  very  eafily 
practicable. 

We  took  a  limber  lamb's  bladder,  which  was  thoroughly  wetted  in  fair  water,  that 
the  fides  of  it  being  fqueezed  together,  there  might  be  no  air  left  in  its  folds  •,  (as 
indeed  we  could  not  afterwards  upon  trial  difcern  any.)    The  neck  of  this  bladder 
was  llrongly  tied  about  that  of  a  fmall  glafs,  (capable  of  holding  five  full  drachms 
of  water)  the  bladder  being  firft  fo  comprefled,  that  all  the  included  air  was  only  in 
the  glafs,  without  being  preffed  there.    Then  the  pump  being  fet  on  work,  after  a  few 
exfu&ions,  the  air  in  the  little  phial  began  to  dilate  itfelf,  and  produce  a  fmall  tu- 
mour in  the  neck  of  the  bladder ;  and  as  the  ambient  air  was  more  and  more  drawn 
away,  fo  the  included  air  penetrated  farther  and  farther  into  the  bladder,  and  by  de- 
grees lifted  up  the  fides  and  difplayed  its  folds,  till  at  length  it  feemed  to  have  blown 
it  up  to  its  full  extent:  whereupon  the  external  air,  being  permitted  to  flow  back  into 
the  receiver,  repulfed  the  air  that  had  filled  the  bladder  into  its  former  narrow  recep- 
tacle, and  brought  the  bladder  to  be  again  flaccid  and  wrinkled  as  before.    Then  tak- 
ing out  the  bladder,  but  without  fevering  it  from  the  glafs,  we  did,  by  a  hole 
made  at  the  top  of  the  bladder,  fill  the  veffel,  they  both  made  up,  with  water,  whofe 
weight  was  five  ounces  five  drachms  and  a  half :  five  drachms  whereof  were  above 
mentioned  to  be  the  contents  of  the  bottle.    So  that  in  this  experiment,  when  the 
air  had  moft  extended  the  bladder,  it  poffeffed  in  all  above  nine  times  as  much  room 
as  it  did  when  it  was  put  into  the  receiver.    And  it  would  probably  have  much  en- 
larged its  bounds,  but  that  the  bladder  by  its  weight,  and  the  flicking  together  of  its 
fides,  did  fomcwhat  refift  its  cxpanfion :  and,  which  was  more  confiderable,  the 
bladder  appeared  tumid  enough,  whilfl  yet  a  pretty  deal  of  air  was  left  in  the  receiver, 
whofe  cx'.udtion  would,  according  to  our  former  oblcrvation,  probably  have  given 
way  to  a  farther  cxpanfion  of  the  air,  efpecially  fuppofing  the  dilatation  not  to  be  re- 
ftraincd  by  the  bladder. 

Since  wc  wrote  the  other  day  the  former  experiment,  we  have  met  with  fomc 
glafies  not  very  unfit  for  our  purpofe  •,  by  means  of  which  wc  are  now  able,  with  a 
little  more  trouble,  to  mealure  the  cxpanfion  of  the  air  a  great  deal  more  accurately 
than  we  could  by  the  help  of  the  above-mentioned  bladder,  which  was  much  too 
narrow  to  allow  the  air  its  utmoft  diltenfion. 

We  took  then  firft  a  cylindrical  pipe  of  glafs,  whofe  bore  was  about  a  quarter  of 
an  inch  in  diameter  •,  this  pipe  was  fo  bent  and  doubled,  that,  notwithu^ndinc;  its 
being  about  two  feet  in  length,  it  mi^ht  liav\:  been  fhut  up  into  a  dialler  receiver, 
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not  a  foot  high ;  but  by  misfortune  it  cracked  in  the  cooling,  whereby  we  were  re- 
duced to  make  ufe  of  one  part  which  was  ftraight  and  entire,  but  exceeded  not  fix 
or  feven  inches.  This  little  tube  was  open  at  one  end  ;  and  at  the  other,  where  it 
was  hermetically  fcaled,  had  a  fmall  glafs  bubble  to  receive  the  air  whofe  dilatation 
was  to  be  meafured. 

Along  the  fide  of  this  tube  was  parted  a  ftraight  narrow  piece  of  parchment, 
divided  into  twenty-fix  equal  parts,  marked  with  black  lines  and  figures,  that  by 
them  might  be  meafured  both  the  included  air  and  its  dilatation.  Afterwards  we 
filled  the  tube  with  Water  almoft  to  the  top ;  and  ftopping  the  open  end  with  the 
finger,  and  inverting  the  tube,  the  air  was  permitted  to  afcend  to  the  above-men- 
tioned glafs  bubble.  And  by  reafon  this  afcent  was  very  flow,  it  gave  us  the  oppor- 
tunity to  mark  how  much  more  or  lefs  than  one  of  the  twenty-fix  divifions  this  air 
took  up.  By  this  means,  after  a  trial  or  two,  we  were  enabled  to  convey  to  the  top 
of  the  glafs  a  bubble  of  air  equal  enough,  as  to  fight,  to  one  of  thole  divifions. 
Then  the  open  end  of  the  tube  being  put  into  a  fmall  phial,  whofe  bottom  was 
covered  with  water,  about  half  an  inch  high  ■,  we  included  both  glades  into  a  fmall 
and  (lender  receiver,  and  caufed  the  pump  to  be  fet  on  work.  The  event  was,  that 
at  the  firft  exfuclion  of  the  air  there  appeared  not  any  expanfion  of  the  bubble,  com- 
parable to  what  appeared  at  the  fecond,  and  that  upon  a  very  few  exfuctions  the 
bubble  reaching  as  low  as  the  furface  of  the  fubjacent  water,  gave  us  caufe  to  think, 
that  if  our  pipe  had  not  been  broken,  it  would  have  expanded  itfelf  much  farther : 
wherefore  we  took  out  the  litde  tube,  and  found,  that  befides  the  twenty-fix  divi- 
fions formerly  mentioned,  the  glafs  bubble  and  fome  part  of  the  pipe,  to  which  the 
divided  parchment  did  not  reach,  amounted  to  fix  divifions  more.  Whereby  it  ap- 
pears, that  the  air  hath  taken  up  one  and  thirty  times  as  much  room  as  before,  and 
yet  feemed  capable  of  a  much  greater  expanfion,  if  the  glafs  would  have  permitted 
it.  Wherefore  after  the  former  manner,  we  let  in  another  bubble,  that  by  our  guefs 
was  but  half  as  big  as  the  former,  and  found,  that  upon  the  exfudtion  of  the  air 
from  the  receiver,  this  litde  bubble  did  not  only  fill  up  the  whole  tube,  but  (in  part) 
break  through  the  fubjacent  water  in  the  phial,  and  thereby  manifeft  itfelf  to  have 
pofiefled  fixty  and  odd  times  its  former  room. 

These  two  experiments  are  mentioned  to  make  way  for  the  more  cafy  belief  of 
that  which  is  now  to  follow.    Finding  then  that  our  tube  was  too  fliort  to  ferve  our 
turn,  we  took  a  (lender  quill  of  glafs,  which  happened  to  be  at  hand,  though  it  were 
not  fo  fit  for  our  purpofe  as  we  could  have  wiftied,  in  regard  it  was  three  or  lour  times 
as  big  at  one  end  as  the  other.    This  pipe,  which  was  thirty  inches  long,  being  her- 
metically fcaled  at  the  (lender  end,  was  almoft  filled  with  water  j  and  after  the  above- 
related  manner  a  bubble  was  conveyed  to  the  top  of  it,  and  the  open  extreme  was  put 
into  a  phial  that  had  a  little  fair  water  at  the  bottom  :  then  the  cover,  by  means  of  a 
finall  hole  purpofcly  made  in  it  for  the  glafs  pipe  to  ftand  out  at,  was  cemented  on  to 
the  receiver,  and  the  pump  being  fet  on  work,  after  fome  exfuctions,  not  only  the 
air  manifeftly  appeared  extended  below  the  furface  of  the  fubjacent  water,  but  one  of 
the  by  (landers  affirms,  that  he  faw  fome  bubbles  come  out  at  the  bottom  of  the 
)ipc,  and  break  through  the  water.    This  done,  we  left  off  pumping,  and  obferved 
»ow  at  the  unperccivctl  leaks  of  the  receiver  the  air  got  in  fo  faft,  that  it  very  quickly 
mpcllcd  up  the  water  to  the  top  of  the  tube,  excepting  a  little  fpace  whereunto  that 
nibble  was  repulfcd,  which  had  fo  lately  pofleficd  the  whole  tube.    This  air  at  the 
(lender  end  appeared  to  be  a  cylinder  of  4  parts  of  an  inch  in  length,  but  when  the 
pipe  was  taken  out  and  turned  upfide  down,  it  appeared  at  the  other  end  inferior  in 
bulk  to  a  pea. 

These 
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These  things  being  thus  done,  we  took  (to  make  the  experiment  the  more  exadtly} 
a  fmall  pair  or'  fcalcs,  fuch  as  goldfmiths  ufe  to  weigh  gold  coin  in ;  and  weighing 
the  tube  and  water  in  it,  we  found  them  to  amount  to  one  ounce  thirty  grains  and  an 
half:  then  wc  poured  in  as  much  water  as  ferved  to  (ill  up  the  tube,  wherein  before 
we  had  left  as  much  fpacc  unfilled  up  as  was  poflefled  by  the  bubble;  and  weighing 
again  the  pipe  and  water,  we  found  the  weight  increafed  only  by  one  grain.  Lallly, 
pouring  out  the  water,  and  carefully  freeing  the  pipe  from  it,  (which  yet  we  could  not 
perfectly  do)  we  weighed  the  glal's  alone,  and  found  it  to  want  two  drachms  and  thirty- 
two  grains  of  its  former  weight :  fo  that  the  bubble  of  air  taking  up  the  room  but  of 
one  grain  in  weight  of  water,  it  appeared,  that  the  air  by  its  own  iAorif  was  fo  rari- 
fied,  as  to  take  up  one  hundred  fifty-two  times  as  much  room  as  it  did  before ; 
though  it  were  then  comprcflcd  by  nothing  but  the  ordinary  prclTurc  of  the  conti- 
guous air.  I  know  not  whether  it  be  requtlite  to  take  notice,  that  this  experiment 
was  made  indeed  in  a  moid  night,  but  in  a  room,  in  whole  chimney  there  was  burn- 
ing a  good  fire,  which  did  perhaps  fomewhat  rarify  the  air,  of  which  the  bubble 
confided. 

It  hath  fecmed  almoft  incredible,  which  is  related  by  the  induftrious  Merfennus% 
that  the  air,  by  the  violence  of  the  heat,  though  as  great  as  our  vcflcls  can  fupport 
without  fulion,  can  te  fo  dilated  as  to  take  up  feventy  times  as  much  room  as  be- 
fore :  wherefore  becauie  we  were  willing  to  have  a  confirmation  of  fo  ftrange  a  phe- 
nomenon, we  once  more  conveyed  into  the  tube  a  bubble  of  the  bigncls  of  the 
former,  and  profecuting  the  experiment  as  before  with  the  fame  water,  we  obferved, 
that  the  air  did  manifeltly  llretch  itlelf  lb  far,  as  to  appear  fcveral  times  a  good  way 
below  the  furface  of  the  water  in  the  phial,  and  that  too  with  a  furface  very  convex 
toward  the  bottom  of  the  pipe.  Nay,  the  pump  being  plied  a  little  longer,  the  air 
did  manifeflly  reach  to  that  place,  where  the  bottom  of  the  tube  leaned  upon  the 
bottom  of  the  phial,  and  feemed  to  knock  upon  it  and  rebound  from  it :  which  cir- 
cumlbnces  we  add,  panly  that  the  phenomenon  wc  have  been  relating  may  not  be 
imputed  to  the  bare  fubliding  of  the  water  that  filled  the  tube,  upon  the  taking  off 
the  prefllire  of  ambient  air ;  and  partly  alio,  that  it  may  appear,  that  if  our  experi- 
ments have  not  been  fo  accurately  made  as  with  fitter  inltruments  might  perhaps  be 
poflible,  yet  the  expanlion  of  the  air  is  likely  to  be  rather  greater  than  leficr  than  wc 
have  made  it;  fince  the  air  was  able  to  prefs  away  the  water  at  the  bottom  of  the 
pipe,  though  that  were  about  two  inches  below  the  furface  of  the  water  that  was  then 
in  the  phial,  and  would  have  been  at  leaft  as  high  in  the  pipe,  if  the  water  had  only 
fubftded  and  not  been  deprefled  :  fo  that  it  feems  not  unlikely,  that  if  the  experi- 
ment could  be  fomade,  as  that  the  expanlion  of  the  air  might  not  be  refilled  by  the 
neighbouring  bodies,  it  would  yet  enlarge  its  bounds,  and  perhaps  llretch  itfelf  to 
two  hundred  times  its  former  bulk,  if  not  more.  However,  what  we  have  now  tried 
will,  I  hope,  fuffice  to  hinder  divers  of  the  phenomena  of  our  engine  from  being 
difiruiied :  fince  in  that  part  of  the  atmofphere  we  live  in,  that  which  we  call  the 
free  air  (and  prel'ume  to  be  fo  uncomprcilcd)  is  crouded  into  fo  very  fmall  a  part  of 
that  fpace.  which,  if  it  were  not  hindered,  it  would  polTefs.  We  would  gladly  have 
tried  alio,  whether  the  air  at  its  greatefi  expanfion  could  be  farther  ratified  by  heat ; 
but,  uu  .  :,  -.r  ,.c  could,  our  receiver  leaked  too  faft  to  let  us  give  ourfelves  any  fatis- 
faction  in  that  particular. 
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EXPERIMENT  VII. 

/T^  O  d'.feover  likewife,  by  the  means  of  that  prcfliire  of  the  air,  both  the  ftrength 
J_    of  glafs,  and  how  much  intereft  the  figure  of  a  body  may  have  in  its  greater  or 
Lifer  refinance  to  the  preflure  of  other  bodies,  we  made  thefe  farther  trials. 

We  caufed  to  be  blown  with  a  lamp  a  round  glafs  bubble,  capable  of  containing, 
by  guefs,  about  five  ounces  of  water,  with  a  flender  neck  about  the  bignefs  or"  a 
fwan's  quill  and  it  was  pufpofely  blown  very  thin,  as  phials  made  with  lamps  arc 
wont  to  be,  that  the  thinnefs  of  the  matter  might  keep  the  roundnefs  of  the  figure 
from  making  the  vefTel  too  ftrong.  Then  having  moderately  emptied  the  receiver, 
and  taken  it  out  of  the  pump,  we  fpcedily  applied  to  the  orifice  of  the  bottom  of  it, 
the  neck  of  the  newly  mentioned  glafs,  carefully  ftopping  the  crannies  with  melted 
plaifter,  that  no  air  might  get  in  at  them :  and  after  turning  the  key  of  the  ftop- 
cock,  we  made  a  free  paflage  for  the  air  to  pafs  out  of  the  bubble  into  the  receiver  -t 
which  it  did  with  great  celerity,  leaving  the  bubble  as  empty  as  the  receiver  itfelf, 
as  appeared  to  us  by  fome  circumftances  not  now  to  be  infilled  on.  Notwithstanding 
all  which,  the  veflel,  continuing  as  entire  as  before,  gave  us  caufc  to  wonder  that 
the  bare  roundnefs  of  the  figure  fliould  enable  a  glafs,  almofl:  as  thin  as  paper,  to 
refill  fo  great  a  preflure  as  that  of  the  whole  incumbent  atmofpherc.  And  having 
reiterated  the  experiment,  we  found  again,  that  the  preflure  or  the  ambient  body, 
thralling  all  the  parts  inwards,  made  them,  by  reafon  of  their  arched  figure,  fo  fup- 
port  one  another,  that  the  glals  remained  as  whole  as  at  firft. 

Now  that  the  figure  of  the  glafs  is  of  great  moment  in  this  matter,  may  be 
evinced  by  this  other  experiment. 

EXPERIMENT  VIII. 

WE  took  a  glafs  helmet  or  alembick  (delineated  by  the  feventh  figure)  fuch  as 
chymifts  ufe  in  diftillations,  and  containing  by  conjecture  between  two  and 
three  pints :  the  roll  rum  or  role  of  it  marked  with  c  was  hermetically  clofed  -y  and 
at  the  top  of  it  was  a  hole,  into  which  was  fitted  and  cemented  one  of  the  flianks  of 
a  middie-fized  ftop-cock  ;  fo  that  the  glafs  being  turned  upfide-down,  the  wide  ori- 
fice (which  in  common  glafs- helmets  is  the  only  one)  was  upwards ;  and  to  that  wide 
orifice  was  fitted  a  call  cover  of  lead,  which  was  carefully  cemented  on  to  the  glafs  : 
then  the  other  fliank  of  the  flop-cock  bring  with  cement  likewitc  fattened  into  the 
upper  part  of  the  pump,  the  exfucYion  of  the  air  was  endeavoured.  But  it  was  not 
long  before,  the  remaining  air  being  made  much  too  weak  to  balance  the  preflure  ot 
the  ambient  air,  the  glafs  was  (not  without  a  great  nolle)  cracked  almolt  half  round, 
along  that  part  of  it  where  it  began  to  bend  inwards  -,  as  if  in  the  figure  the  crack  had 
been  made  according  to  the  line  a  b.  And  upon  an  endeavour  to  pump  out  more 
of  the  air,  the  crack  once  begun,  appeared  to  run  on  farther-,  though  the  glals 
where  it  was  broken  feemed  to  be  (by  conjecture)  above  ten,  fome  though:  above 
twenty  times,  as  thick  as  the  bubble  mentioned  in  the  foregoing  experiment. 

This  will  perhaps  make  it  feem  ftrange,  that  having  taken  another  glafs  bubble 
blown  at  the  fame  time,  and  like,  for  aught  we  discerned  for  fize,  thickndb,  and 
figure,  to  that  thin  one  formerly  mentioned  i  and  having  fe  ded  it  up  hermetically, 
and  Jufpcnded  it  in  the  receiver,  the  cxfu&ion  of  the  ambient  air  did  not  enable  the 
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imprifoncd  air  to  break,  or  in  the  leaft  to  crack  the  bubble ;  though  the  experiment 
were  laborioufly  trice),  2nd  that  icvcral  times  with  bubbles  of  other  fizcs  :  but  that 
perhaps  the  heat  of  the  candle  or  lamp  wherewith  fuch  glafles  are  hermetically  (baled, 
(not  to  mention  the  warmth  of  his  hands  that  faded  it)  might  lb  rarity  the  contained 
air,  as  much  to  weaken  its  fpring,  may  fcem  probable  by  the  following  experiments. 

EXPERIMENT  IX. 

WE  took  a  glafs  phial  able  to  hold  three  or  four  ounces  of  water,  and  of  the 
thicknefs  ufual  in  glafles  of  thatfizc-,  into  the  neck  of  this  was  put  a  mo- 
derately flender  pipe  of  glafs,  which  was  carefully  fattened,  w.th  a  mixture  of  equal 
parts  of  pitch  and  rofin,  to  the  neck  of  the  phial,  and  which  reached  almoft  to  the 
bottom  of  it,  as  the  fixth  figure  declareth. 

This  phial  being,  upon  a  particular  defign,  filled  with  water,  till  that  came  up 
in  it  a  pretty  deal  higher  than  the  lower  end  of  the  pipe,  was  put  into  one  of  our 
fmall  receivers,  (containing  between  a  pint  and  a  quart)  in  fuch  manner  as  that  the 
glafs  pipe,  pafTing  through  a  hole  made  purpofcly  for  it  in  the  leaden  cover  of  the 
receiver,  was  for  the  molt  part  of  it  without  the  veflel,  which  being  exaclly  clofed, 
the  pump  was  fct  on  work  :  but  at  the  very  firft  exfuction,  and  before  the  fucker  was 
drawn  to  the  bottom  of  the  cylinder,  there  flew  out  of  the  phial  a  piece  of  glafs  half 
as  broad  as  the  palm  of  a  man's  hand,  and  it  was  thrown  out  with  fuch  violence, 
that  hitting  againft  the  neighbouring  fide  of  the  receiver,  it  not  only  dalhed  itfclf  to 
pieces,  but  cracked  the  very  receiver  in  many  places,  with  a  great  noii'e  that  much 
furprifed  all  that  were  in  the  room.  But  it  fecmed,  that  in  fo  little  a  receiver,  the 
air  about  the  phial  being  fuddenly  drawn  our,  the  air  imprifoncd  in  the  veflel,  hav- 
ing on  it  the  whole  preflure  of  the  atmofphere  (to  which  by  the  pipe  open  at  both 
ends,  it  and  the  water  were  expofed)  and  not  having  on  the  other  fide  the  wonted 
preflure  of  the  ambient  air  to  balance  that  other  preflure,  the  rcfiftance  of  glafs  was 
finally  furmounted,  and  the  phial  once  beginning  to  break  where  it  was  weakeft,  the 
external  air  might  rulh  in  with  violence  enough  to  throw  the  cracked  parcel  lb  for- 
cibly againft  the  neighbouring  fide  of  the  receiver,  as  to  break  that  too. 

And  this  may  be  prcfumcd  fufficicnt  to  verify  what  we  delivered  in  that  part  of  our 
appendix  to  the  firft  experiment,  where  we  mentioned  the  almoft  equal  preflure  of 
the  air  on  either  fide  of  a  thin  glafs  veflel,  as  the  caufe  of  its  not  being  broken  by 
the  forcible  fpring  of  the  contained  air.  But  yet  that  it  be' not  fufpected,  that  chance 
had  an  intereft  in  lb  odd  an  experiment  as  we  have  been  relating,  we  will  add,  that, 
for  farther  fatis  fact  ion,  wc  reiterated  it  in  a  round  glafs  containing  by  guefs  about  fix 
ounces  of  water :  this  phial  we  put  into  fuch  a  imall  receiver  as  was  lately  men- 
.  tioned,  in  fuch  manner,  as  that  the  bottom  of  it  refted  upon  the  lower  part  of  the 
pneumatical  glafs,  and  the  neck  came  out  through  the  leaden  cover  of  the  fame 
at  a  hole  made  purpofcly  for  it.  But  being  made  circumfped  by  the  foregoing  mif- 
chancc,  we  had  put  the  phial  into  a  bladder,  before  we  put  it  into  the  receiver  to 
hinder  this  laft-named  glals  from  being  endangered  by  the  breaking  of  the  other. 
Then  the  pneumatical  veflel  being  doled,  fo  that  no  way  was  left  for  the  outward 
air  to  get  into  it,  but  by  breaking  through  the  phial,  into  whole  cavity  it  had  free 
arcci's  by  the  mouth  of  it,  (which  was  purpofcly  left  open,)  the  fucker  being  nimbly 
drawn  down,  the  external  air  immediately  prefied  forcibly  as  well  upon  the  leaden- 
cover  as  the  phial ;  and  the  cover  happening  to  be  in  one  place  a  Utile  narrower  than, 
the  edge  of  the  pneumatical  glafs,  was  deprefled,  and  thruft  into  it  fo  violently  by 
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the  incumbent  air,  that  getting  a  little  within  the  tapering  lip  of  the  glafs,  it  did 
like  a  kind  of  wedge)  thru  A  out  that  fide  where  it  was  depreflcd,  fo  as,  (though  the 
receiver  was  new)  to  fplit  it.  This  accident  being  thus  mentioned  upon  the  bye  to 
confirm  what  we  formerly  faid  touching  the  fitneis  or  unfitnefs  of  glaflls  of  fome 
figures  to  refift  the  preflure  of  the  atmofpherc  •,  we  will  proceed  to  relate  the  re- 
maining part  of  the  experiment :  namely,  that  having  fitted  on  a  wider  cover  to  the 
fame  receiver,  and  clofed  both  that  and  the  crack  with  cement,  we  prot'ecuted  the 
experiment  in  the  manner  above  related,  with  this  fuccefs  that  upon  the  quick 
depreffing  of  the  fucker,  the  external  air  burft  the  body  of  the  phial  into  above  an 
hundred  pieces,  many  of  them  exceeding  fmall,  and  that  with  fuch  violence,  that 
we  found  a  wide  rent,  befides  many  holes,  made  in  the  bladder  itfelf. 

And  to  evince,  that  thefe  phenomena  were  the  effects  of  a  limited  and  even  mo- 
derate force,  and  not  of  fuch  an  abhorrency  of  a  vacuum,  as  that  to  avoid  it,  many 
have  been  pleafed  to  think,  that  nature  muft,  upon  occafion,  exercife  an  almoft 
boundlefs  power  we  afterwards  purpofely  tried  this  experiment  with  fevcral  glafles 
fomewhat  thicker  than  thofe  phials,  and  found  the  event  to  verify  our  conjecture, 
that  it  would  not  fucceed ;  for  the  glafles  were  taken  out  as  entire  as  they  were 
put  in. 

And  here,  my  Lord,  I  hold  it  not  unfit,  upon  occafion  of  the  mention  that  hath 
been  made  of  our  having  employed  fmall  receivers,  and  one  of  them,  notwithftanding 
its  being  cracked,  to  annex  thefe  two  advertifements. 

First  then,  befides  the  great  pneumatical  glafs  fo  often  mentioned,  and  the  pro- 
portionate ftop-cock,  we  thought  fit  to  provide  ourfelves  with  fome  fmall  receivers, 
blown  of  cryftalline  glafs,  of  feveral  fhapes,  and  furniflied  with  fmaller  Hop-cocks 
purpofely  made-,  and  this  we  did  upon  hopes,  that  when  we  had  furmounted  the  dif- 
ficulties to  be  met  with  in  cementing  the  glafles  to  the  ftop-cocks,  and  the  pneuma- 
tical vefiels  to  the  pump,  fo  exquifitely  as  is  requifite  for  our  purpofe,  we  Ihould 
from  the  fmallnels  of  our  receivers  receive  a  four-fold  advantage.  The  firft,  that 
by  reafon  of  the  flendernefs  of  the  vefiels,  and  their  being  made  of  much  purer  and 
clearer  metal  (as  the  glafs-men  fpeak)  than  the  great  receiver,  we  might  have  a  more 
perfect  view  of  every  thing  happening  within  them.  The  next,  that  fuch  fmall  vef- 
fcls  might  be  emptied  with  lcls  labour  and  in  much  lefs  time.  The  third,  that  this 
nimble  exfuction  of  the  ambient  air  would  make  many  changes  in  the  bodies  (hut 
up  in  thefe  glafles  more  fudden  and  conlpicuous,  than  othcrwile  they  would  prove. 
And  the  laft,  that  we  fliould  be  able  to  draw  and  keep  out  the  air  much  more  per- 
fectly from  fuch  fmall  veflels  than  from  our  large  receiver :  but  though  we  were  not 
much  difappointed  in  the  expectation  of  the  three  firft  advantages,  yet  we  were  in  our 
hopes  of  the  fourth  ;  for  befides  the  great  difficulty  we  found  in  fitting  together  the 
glafles,  the  ftop-cocks,  and  the  covers ;  befides  this,  I  fay,  we  found  ourfelves  feldom 
able  to  draw,  and  keep  out  the  air  fo  far  as  to  make  the  remaining  air  in  thefe  re- 
ceivers weaker  than  the  remaining  air  in  our  great  receiver.  For  though  {bmetirr.es 
the  leaks  of  fome  of  thefe  little  receivers  may  be  much  (either  fewer  or  (mailer)  than 
thofe  of  the  larger  veflel ;  yet  a  little  air  getting  into  one  of  thefe,  wherein  it  had  but 
litttlc  room  to  expand  and  difplay  itfeff,  might  prefs  as  much  upon  all  parts  of  the 
internal  furface  of  the  veflel,  and  upon  the  included  bodies,  as  a  greater  quantity  of 
the  air  in  a  veflel  in  whole  capacity  it  might  find  more  room  to  expand  itfclr. 

The  other  thing,  that  we  were  to  advertifc,  is,  that,  it  is  not  every-  imall  crack 
that  can  make  fuch  a  receiver  as  is  of  a  roundifli  figure  altogether  ufeleu  to  our  ex|ie- 
riment,  in  regard  that  upon  the  exfuction  of  the  internal  air,  the  ambient  air  on  all 
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fides  prcffing  the  glafs  inwards  or  towards  the  middle,  doth  conkquently  thruft  the  lips 
of  the  crack  clofer,  and  lb  rather  dole  than  increafe  it. 

This  I  mention  partly  becaufe  receivers  fit  for  ovir  turn  ftre  more  eafily  cracked  than 
procured,  and  therefore  ought  not  to  be  unneccflarily  thrown  away  as  unferviceable  ; 
and  partly,  becaule  I  think  it  becomes  one,  that  profeli'eth  himfelf  a  faithful  relator 
of  experiments  not  to  conceal  from  your  lordlhip,  that  after  a  few  of  the  foregoing 
experiments  were  made,  there  happened  in  the  great  receiver  a  crack  of  about  a  fpan 
long,  b  .-ginning  at  the  upper  orifice,  and  occalioned,  as  it  feemcd,  by  the  exceffivc 
heat  of  too  large  an  iron  that  was  employed  to  melt  the  cement  about  that  orifice.  But 
having  laid  upon  this  crack  a  broad  planter,  (which  in  one  of  our  efiays,  written  fome 
years  iincc,  to  your  ingenious  and  hopeful  coufin  Jones,  wc  extol  for  the  mending  of 
cracked  receivers,  and  other  chymical  glafles  •,)  and  having  afterwards  thickly  over- 
laid this  plailler  with  diachylon,  we  neither  could  then,  nor  can  yet  perceive,  that  the 
vcflel  leaks  fcnfibly  at  that  crack. 

The  plaifter  was  made  of  good  quick  lime  finely  poudered,  and  nimbly  ground 
with  a  peftle  in  a  mortar,  with  a  quantity  ( I  know  not  how  much  precifcly,  not  hav- 
ing thole  eflays  in  this  place)  of  fcrapings  of  cheefe  and  a  little  fair  water,  no  more 
than  is  juft  neceflary  to  bring  the  mixture  to  a  fomewhat  foft  parte,  which,  when  the 
ingredients  are  exquifitely  incorporated,  will  have  a  ftrong  and  ftinking  fmell :  then  it 
muft  be  immediately  fpread  upon  a  linen  cloth  of  three  or  four  fingers  breadth,  and 
prefently  applied,  left  it  begin  to  harden.  But  if  your  Lordlhip  had  feen,  how  we 
mended  with  it  receivers  even  for  the  mod  fubtlc  chymical  fpirits,  you  would  fcarcc 
wonder  at  the  fervicc  it  hath  done  in  our  pneumatical  glals. 

EXPERIMENT  X. 

WE  took  a  tallow-candle  of  fuch  a  fize,  that  eight  of  them  make  about  a  pound; 
and  having  in  a  very  commodious  candlcftick  let  it  down  into  the  receiver, 
and  fo  fufpended  it,  that  the  flame  burnt  almoft  in  the  middle  of  the  veffel,  we  did  in 
fome  two  minutes  exactly  dole  it  up :  and  upon  pumping  very  nimbly,  we  found, 
that,  within  little  more  than  half  a  minute  after,  the  flame  went  out,  though  the  fnuff 
had  been  purpofely  left  of  that  length  we  judged  the  mo  ft  convenient  for  the  lafting  of 
the  flame. 

But  the  fecond  time  having  put  in  the  fame  candle  into  the  receiver  (after  it  had  by 
the  blafts  of  a  pair  of  bellows  been  freed  from  fumes)  the  flame  lafted  about  two  mi- 
nutes from  the  time  the  pumper  began  to  draw  out  the  air ;  upon  the  firft  exfuction 
whereof,  the  flame  feemcd  to  contract  it  fclf  in  all  its  dimenfions.  .  And  thefe  things 
were  farther  obfervable,  that  after  the  two  or  three  firft  exfudlions  of  the  air,  the  flame 
(except  at  the  very  top)  appeared  exceeding  blue,  and  that  the  flame  ftill  receded 
more  and  more  from  the  tallow,  till  at  length  it  appeared  to  pofiefs  only  the  very  top 
of  the  wick,  and  there,  it  went  out. 

The  fame  candle  being  lighted  again  was  fluit  into  the  receiver,  to  try  how  it  would 
laft  there  without  drawing  forth  the  air,  and  we  found,  that  it  lafted  much  longer 
than  formerly  •,  and  before  it  went  out,  receded  from  the  tallow  towards  the  top  of 
the  wick,  but  not  near  fo  much  as  in  the  former  experiment. 

And  having  an  intention  to  obferve  particularly,  what  the  motion  of  the  fmoke 
would  be  in  thefe  experiments,  we  took  notice,  that  when  the  air  was  not  drawn  out, 
there  did,  upon  the  extinclion  of  the  flame,  a  confiderablc  part  of  the  wick  remain 
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kindled,  which  (probably  by  reafbn  of  the  circulation  of  the  air  in  the  veficl,  occa- 
fioned  by  the  heat)  emitted  a  (team,  which  afcended  fwiftly  and  direddy  upwards  in  a 
(lender  and  uninterrupted  cylinder  of  fmoke,  till  it  came  to  the  top,  whence  it  mani- 
feftly  recoiled  by  the  fides  to  the  lower  part  of  the  veffeL  Whereas  when  the  flame  . 
went  out  upon  the  exfuclion  of  the  air  one  time  (when  the  flame  retired  very  lcifurcly 
to  the  top)  we  perceived  it  not  to  be  followed  by  any  fmoke  at  all.  And  at  another 
time  the  upper  part  of  the  wick  remaining  kindled  after  the  extinction  of  die  flame,  the 
flender  fleam  of  fumes  that  did  arife  afcended  but  a  very  little  way,  and  then  after 
fomc  uncertain  motions  this  and  diat  way,  did,  for  the  moft  part,  loon  fall  down- 
wards. 

Being  defirous  alfo  to  try,  whether  there  would  be  any  difference  as  well  in  our  re- 
ceiver, as  there  is  wont  to  be  elfewhere  betwixt  candles  made  of  wax  and  thole  made 
of  tallow,  as  to  their  duration  j  we  took  flender  tapers  of  white  wax,  (commonly 
called  virgins  wax)  that  being  found  to  burn  with  much  lefs  fmoke  than  common  yel- 
low wax.    Six  of  thefe  of  like  bignels,  and  each  of  them  of  about  die  thicknef*  of 
a  fwvt's  quilL  we  prefled  together  into  one  candle  :  and  having  lighted  all  the  wicks, 
we  let  in  the  above-rjnenuoned  wax-candk  into  the  receiver,  and  made  what  hafte  we 
could  to  clofe  it  up  with  cement.    But,  though  in  the  mean  while  we  left  open  die 
valve  of  the  cylinder,  the  hole  of  the  ftop-cock,  and  that  in  the  cover  of  die  receiver, 
that  fome  air  might  get  in  to  cherifh  the  flame,  and  the  fmoke  might  have  a  vent ;  yet 
for  fo  great  a  flame  the  air  fufficed  not  fo  much  as  till  the  cover  fhould  be  perfectly 
luted  on  :  fo  that  before  we  were  quite  ready  to  imploy  the  pump,  the  candle  was  ex- 
tinguifhed.    Wherefore  we  took  but  one  of  the  above-mentioned  tapers,  and  having 
lighted  it,  clofed  it  up  in  the  receiver,  to  try  how  long  a  fmall  flame  with  a  propor- 
tionable, fmoke  would  continue  in  fuch  a  quantity  of  air  :  but  we  found  upon  two  fe- 
veral  trials,  that  from  the  beginning  of  pumping,  the  flame  went  out  in  about  a  mi- 
nute of  an  hour.    It  appeared  indeed  to  us,  that  the  fwinging  of  the  wire  to  and  fro 
(in  the  engine  lhaken  by  pumping)  haftened  the  vanifhing  of  the  flame,  which  feemed 
by  that  modon  to  be  caft  fometimes  on  one  fide  of  the  wick  and  fometimes  on  the 
other.    But  though  once  we  purpofely  refrained  pumping  after  a  very  few  exfuctions 
of  the  air,  that  the  flame  might  not  be  agitated,  yet  it  lafted  not  much  longer  than  the 
newly  mentioned  dme.    Andlaftly,  doling  up  the  fame  taper,  lighted  again,  to  dif- 
cover  how  long  it  would  laft  without  drawing  out  of  the  air,  we  found  that  it  burnt 
for  a  while  vividly  enough,  but  afterwards  began  to  be  leflened  more  and  more  in  all 
its  dimenfions.    And  we  obferved,  that  the  flame  did  not,  as  before,  retire  itfelf  by 
little  and  little  towards  the  top,  but  towards  the  bottom  of  the  wick  (from  which  yet 
it  did  a  little  withdraw  upwards  juft  before  it  went  out)  fo  that  the  upper  part  of  the 
wick  appeared  for  a  pretty  while  manifeftly  above  the  top  of  the  flame,  which  having 
lafted  ab«ut  five  minutes,  was  fucceeded  by  a  dire&ly  afcending  ftream  of  fmoke. 

EXPERIMENT  XI. 

THERE  was  taken  a  wire,  which  being  bent  almoft  in  the  form  of  a  fcrew,  con- 
ftituted  fuch  an  inftrument,  to  contain  coals,  and  leave  them  every  way  acxcf- 
fible  to  the  air,  as  the  tenth  ligure  declarcth  ;  the  breadth  of  this  vef.il  was  no  Lis 
than  that  it  might  with  cafe  be  conveyed  into  the  receiver :  and  having  filled  it  to  the 
height  of  about  five  inches  with  thoroughly  kindled  wood-coals,  wc  let  it  down  in;o  the 
glafs  ;  and  fpeedily  doling  it,  we  caufed  the  pumper  to  ply  his  work,  and  obferved, 
UUC  upon  the  very  firft  exluction  of  the  air  (though  perhaps  not  becauic  of  that  oniy> 
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the  fire  in  the  coals  began  to  grow  very  dim,  and  though  the  agitation  of  the  vefler 
did  make  them  fwing  up  and  down  (which  in  the  free  air  would  have  retarded  the  ex- 
tinction of  the  fire)  yet  when  we  could  no  longer  difcern  any  rcdnefs  at  all  in  any  of 
them,  calling  our  eyes  upon  a  minute  watch  wc  kept  by  us  on  this  occafion,  we  found, 
that  from  the  beginning  of  die  pumping  (which  might  be  about  two  minutes  after  the 
coals  had  been  put  in  glowing)  to  the  total  difappearing  of  the  fire,  there  liad  palled 
but  three  minutes. 

Whereupon,  to  try  the  experiment  a  little  farther,  we  prefendy  took  out  the  coals, 
in  which  it  feems  there  had  remained  fome  little  parcels  of  fire,  rather  covered  than 
totally  quenched  :  for  in  the  open  air  the  coals  began  to  be  re-kindled  in  feveral  places, 
wherefore  having  by  fwinging  tliem  about  in  the  wire,  throughly  lighted  them  the  fc- 
cond  time,  we  let  them  down  again  into  the  receiver,  and  doled  it  fpeedily  as  before ; 
and  then  waiting  till  the  fire  fecmed  totally  extinct,  without  meddfing  with  the  pump, 
we  found  that  from  the  time  the  vefftl  was  doled,  till  that  no  fire  at  all  could  be  per- 
ceived, there  had  pafied  about  four  minutes :  whereby  it  feemed  to  appear,  that  the 
drawing  away  of  the  ambient  air  made  the  fire  go  out  fooner  than  otherwife  it  would 
have  done  ;  though  that  part  of  the  air  that  we  drew  out,  left  the  more  room  for  the 
Hiding  ftreams  of  the  coals  to  be  received  into. 

Lastly,  having  taken  out  the  wire  and  put  other  coals  into  it,  we  did  in  the  fame 
room  where  the  engine  ftood,  let  it  hang  quietly  by  a  firing  in  the  open  air,  to  try 
how  long  the  fire  would  lad  without  agitation,  when  no  air  was  kept  from  it  •,  and  we 
found,  that  the  fire  began  to  go  out  firlt  at  the  top  and  outfide  of  the  coals,  but 
inwards  and  near  the  bottom  the  fire  continued  vifible  for  above  half  an  hour-,  a  ■ 
great  part  of  the  coals,  efpecially  thole  next  the  bottom,  being  burnt  to  allies  before 
the  fire  went  out. 

We  caufed  likcwife  a  piece  of  iron  to  be  forged,  of  the  bignefs  of  a  middlc-fized- 
charcoal,  and  having  made  it  red-hot  throughout ;  we  caufed  it  in  the  lately  men- 
tioned wire,  ro  be  fpeedily  conveyed  and  ftwt  up  into  the  receiver,  being  defirous  to> 
try  what  would  become  of  a  glowing  body,  by  rcafon  of  its  texture  more  vehemently 
hot  than  a  burning  coal  of  the  fame  bignefs,  and  yet  unlike  to  lend  forth  fuch  copious 
and  (lifiing  fumes  :  but  we  could  not  obferve  any  manifell  change  upon  the  exfuftion 
of  the  air.  The  iron  began  indeed  to  lofe  its  fiery  rednefs  at  the  top,  but  that  feemed 
to  be  becaufe  it  was  at  the  upper  end  fomewhat  more  (lender  than  at  the  lower :  the 
rcdnefe,  though  it  were  in  the  day-time,  continued  vifible  about  four  minutes ;  and 
then,  before  it  did  quite  difappcar,  wc  turned  the  key  of  the  ftop-cock,  but  could, 
not  difcern  any  change  of  the  iron  upon  the  rufhing  in  of  the  air.  Yet  fome  little 
remainders  of  wax  that  (luck  to  the  wire,  and  were  turned  into  fumes  by  the  heat  of 
the  neighbouring  iron,  feemed  to  afford  a  more  plentiful,  or  at  lead  a  much  more 
expanded  fmoke,  when  the  air  was  fucked  out,  than  afterwards,  though  allowance 
was  made  for  the  decreafing  heat  of  the  iron.  And  lailly,  notwithstanding  a  con- 
iidcTiiile  exfuction  of  the  ambient  air,  though  not  by  far  fo  great  a  one  as  might 
have  been  made  by  the  engine ;  and  notwithltanding  the  inconfiderable  diffipation  of 
the  parts  of  the  iron  ;  the  furrounding  fides  of  the  receiver  were  fenfibly,  and  almoft 
ofrenfr/f ly  heared  by  it ;  infomuch  that  a  pretty  while  after  the  iron  was  taken  out^ 
die  (id?s  of  the  glafs  mar.ifeftly  retained  a  warmth:  which  would  not  be  unfit  to  be 
nonUdcred  by  a  pcrlbn  at  more  leifuie  than  I  am  now- 
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EXPERIMENT  XII. 

T3EING  willing  to  try  after  this  fomething,  that  would  not  cherifli  much  fire  at 
fj  once,  and  would  keep  fire  much  longer  than  a  coal  •,  wc  took  a  piece  of  match, 
fuch  as  foldiers  ufe,  of  the  thicknefs  of  a  man's  little  finger,  or  fomewhat  thicker  -y 
and  this  being  well  lighted  atone  end,  was  by  a  firing  fufpended  with  distend  down- 
wards in  the  cavity  ot  the  receiver,  which  was  immediately  clofed  :  and  yet  by  that- 
time  ic  could  well  be  fo,  the  copious  fumes  of  the  match  had  near  filled  and  dark- 
ened the  receiver.  Wherefore,  left:  the  veffel  Ihould  be  endangered,  the  pump  was 
nimbly  plied,  and  a  great  deal  of  air  and  fmoke  mixt  together  was  drawn  out, 
whereby  the  receiver  growing  more  clear,  wc  could  difcern  the  fire  in  the  match  to 
burn  more  and  more  languidly :  and  notwithftanding  that  by  the  diligence  uled  in 
pumping,  it  feemed  to  have  room  enough  allowed  it  to  throw  out  fumes  ;  yet,  after 
no  long  time,  it  ceafed  from  being  difcernible  either  by  its  light  or  its  fmoke.  And,, 
though  by  that  we  were  invited  to  fuppofe  it  quite  extinguished,  yet  we  continued 
pumping  a-while,  in  profecution  of  another  experiment  wc  were  trying  at  the  fame 
time :  and  this  wc  did  the  more  willingly,  becaufe  of  a  fufpicion  the  experiment 
about  the  coals  might  cafily  fuggeft,  and  which  the  event  declared  not  to  have  been 
altogether  groundlefs.  For  upon  the  admiflion  of  the  external  air,  the  fire,  that 
feemed  to  have  gone  out  a  pretty  while  before,  did  prefently  revive  ;  and  being  as  it 
were  refrefhed  by  the  new  air,  and  blown  by  the  wind  made  by  that  air  in  rulhing  in,, 
it  began  again  to  ftiinc  and  dilfipatethe  neighbouring  fuel  into  fmoke  as  formerly. 


EXPERIMENT  XIII. 

AWHILE  after  we  let  down  into  the  receiver,  together  with  a  lighted  piece  of 
match,' a  great  bladder  well  tied  at  the  neck,  but  very  lank,  as  not  containing 
actually  much  (if  any  thing)  above  a  pint  of  air,  but  being  capable  of  containing  ten 
or  twelve  times  as  much. 

Our  I'cope  'in  this  experiment  was  partly  to  try,  whether  or  no  the  fmoke  of  the 
match,  replenilhing  the  receiver,  would  be  able  to  hinder  the  dilatation  of  the  inward 
air,  upon  the  exfucuon  of  the  ambient  and  partly  to  difcover,  whether  the  extintftion- 
of  the  fire  in  the  match  did  proceed  from  want  of  air,  or  barely  from  the  preffure 
of  its  own  fumes,  which,  for  want  of  room  to  expand  themfclves  in,  might  be  fup- 
pofed  to  recoil  upon  the  fire,  and  fo  to  ftifle  it. 

The  event  of  our  trial  was,  that  at  the  beginning  of  our  pumping  the  match  ap. 
pcared  well  lighted,  though  it  had  almoft  filled  the  receiver  with  its  plentiful  fumes : 
but  by  degrees  it  burnt  more  and  more  dimly,  notwithftanding,  that  by  the  nimble 
drawing  out  the  air  and  fmoke,  the  veffel  were  made  lefs  opacous,  and  lets  full  of 
comprefllng  matter ;  as  appeared  by  this,  that  the  longer  we  pumped,  the  lefs  air  and 
fmoke  came  out  of  the  cylinder  at  the  opening  of  the  valve,  and  confequently  th<: 
lefs  came  into  it  before ;  yet  the  fire  in  the  match  went  but  fiowly  out.  And  when 
afterwards,  to  latisfy  ourlelvcs  of  its  expiration,  wc  had  darkened  the  room,  and"  in. 
vain  endeavoured  to  difcover  any  fpark  of  fire,  as  we  could  not  for  fome  time  before 
by  the  help  of  candles  difcern  the  lead  rifing  of  fmoke)  we  yet  continued  pumping 
fix  or  feven  times ;  and  after  all  that,  letting  in  the  air,  the  feemingly  dead  fire 
quickly  revived,  and  maaifefted  its  recovery  by,  light  and  ftorc  of  finokc,.  with  the 
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latter  of  which  it  quickly  began  to  replenifh  the  receiver.  Then  we  fell  to  pumping 
afrelb,  and  continued  that  labour  fo  long,  till  the  re-kindled  match  went  out  again : 
and  thinking  it  then  fit  not  to  ceafe  from  Dumping  fo  foon  as  before,  we  found,  that 
in  lefs  than  half  a  quarter  of  an  hour  the  hre  was  got  out  for  good  and  all,  and  paft 
the  poflibility  of  being  recovered  by  the  re-admitted  air. 

Some  circumflances  befides  thofe  already  mentioned,  occurred  in  the  making  of  the 
experiment ;  of  which  thefe  are  the  principal. 

First,  when  the  receiver  was  full  of  fmoke,  if  the  cylinder  were  emptied,  imme- 
diately upon  the  turning  of  the  ftop-cock,  the  receiver  would  appear  manifeflly 
darkened  to  his  eye  that  looked  upon  the  light  through  it  j  and  this  darknefs  was 
much  lefs  when  the  receiver  was  much  lefs  filled  with  fumes :  it  was  alfo  inftantane- 
ous,  and  fecmed  to  proceed  from  a  fudden  change  of  place  and  ficuation  in  the  exhala- 
tions, upon  the  vent  fuddenly  afforded  them  and  the  air  they  were  mixt  with,  out  of 
the  receiver  into  the  cylinder. 

The  next  thing  we  obferved  was  a  kind  of  halos  that  appeared  a  good  while  about 
the  fire,  and  feemed  to  be  produced  by  the  furrounding  exhalations. 

And  laftly,  it  is  remarkable,  that  even  when  the  fumes  feemed  moft  to  replcnifh 
the  receiver,  they  did  not  fcnfibly  hinder  the  air  included  in  the  bladder  from  dilating 
itfelf  after  the  fame  manner  (for  aught  we  could  difcern)  as  it  would  have  otherwile 
done  :  fo  that  before  the  fire  or  the  match  was  quite  extind,  the  bladder  appeared 
fwelled  at  leaft  to  fix  or  feven  times  its  former  capacity. 

Since  the  writing  of  thefe  lall  lines,  we  took  a  fmall  receiver,  capable  of  con- 
taining (by  guefs)  about  a  pound  and  a  half  of  water-,  and  in  the  midlt  of  it  we  fuf- 
pended  a  lighted  match  ;  but  though  within  one  minute  of  an  hour  (or  thereabouts) 
from  the  pvitting  in  of  the  match,  we  had  cemented  on  the  cover,  yet  wc  could  not 
make  fudi  hafte,  but  that  before  wc  began  to  pump,  the  fmoke  had  fo  filled  that 
f  mall  receiver,  as  for  aught  we  difcerned,  to  choke  the  fire.  And  having  again  and 
again  reiterated  the  experiment,  it  feemed  ft; II  as  at  firft,  that  we  could  not  clofe  up 
the  veffel,  and  pump  out  all  the  fumes  time  enough  to  refcue  the  fire  from  extinction, 
whereupon  we  made  ufe  of  this  expedient.  As  foon  as  we  had  pumped  once  or 
twice,  we  fuddenly  turned  the  key,  and  thereby  gave  accefs  to  the  excluded  air, 
which  rufhing  violently  in,  as  if  it  had  been  forced  thorow  a  pair  of  bellows,  did  both 
drive  away  the  afhes,  fill  the  glals  with  frefh  air,  and  by  blowing  the  almoft  extin- 
guifhed  fire,  rekindled  it,  as  appeared  by  the  match's  beginning  again  to  fmoke, 
which  before  it  had  ceafed  to  do.  We  having  by  this  means  obtained  a  lighted  match 
in  the  receiver,  without  being  reduced  to  fpend  time  to  clofe  it  up,  commanded  the 
air  to  be  immediately  pumped  out,  and  found,  that  upon  the  exfuclion  of  it,  the 
match  quickly  left  fmoking,  as  it  feemed,  by  reafon  of  the  ablence  of  the  air ;  and 
yet  if  fomc  urgent  occafions  had  not  hindered  us,  we  would  rbr  greater  fecurity  have 
tried,  whether  or  no  the  match  re-kindled  as  formerly,  would  fmoke  much  longer,  in 
cafe  of  no  exfudion  of  the  ambient  air. 

EXPERIMENT  XIV. 

ry*  O  try  divers  things  at  once,  and  particularly  whether  fire,  thtmgh  we  found  it 
_|  would  not  Inn 3-  lull,  might  not  be  produced  in  our  evacuated  receiver ;  we  took 
a  pillol  of  abou;  a  too:  in  length,  and  having  firmly  tied  it  to  a  flick  almoft  as  long 
as  the  cavity  of  the  receiver,  we  very  carefully  primed  it  with  well-dried  gunpowder, 
a  d  then  cocking  it,  wc  tied  to  the  trickcr  one  end  of  a  firing,  whofc  other  end  was 
fattened  to  the  key  formerly  mentioned  to  belong  to  the  cover  of  our  receiver.  This 
7  done, 
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done,  we  conveyed  the  piftol,  together  with  the  annexed  ftaff,  into  the  veffel ;  which 
being  clofed  up,  and  emptied  after  the  ufual  manner,  we  began  to  turn  the  key  in  the 
cover ;  and  thereby  ftiortenmg  the  firing  that  reached  from  it  to  the  piftol,  we  pulled 
afide  the  tricker,  and  obferved,  that,  according  to  our  expectation,  the  force  of  the 
fpring  of  the  lock  was  not  fenfibly  abated  by  the  abfencc  of  the  air;  (from  whole 
impetus  yet  fomc  modern  naturalifts  would  derive  the  caufe  of  the  motion  of  reftitu- 
tion  in  folid  bodies.)  For  the  cock  falling  with  its  wonted  violence  upon  the  fteel, 
ftruck  out  of  it  as  many,  and  as  confpicuous  parts  of  fire,  as,  for  aught  we  could 
perccive,'it  would  have  done  in  the  open  air.  Repeating  this  experiment  divers  times, 
we  alto  obferved,  whrther  or  no  there  would  appear  any  confiderable  diverfity  in  the 
morion  of  the  finning  fparks,  in  a  place  where  the  remaining  air  was  fo  much  rari- 
fied,  but  could  not  perceive  but  that  they  moved  fome  of  them  upwards,  as  well  as 
fome  of  them  downwards,  and  fame  of  them  fide->ways,  as  they  are  wont  to  do,  when 
upon  fuch  collifions  they  fly  out  in  the  open  air. 

We  likewife  caufed  a  piece  of  fteel  to  be  made  of  the  form  and  bignefs  of  the 
flint,  in  whole  place  we  put  it,  and  then  the  piftol  being  cocked  and  conveyed  into 
the  receiver,  the  tricker  was  pulled  after  the  air  was  drawn  out ;  and  though  the  place 
were  purpofely  lbmewhat  darkened,  yet  there  appeared  not  upon  the  ftriking  ot  the 
two  fteels  againft  each  other  the  leaft  Ipark  of  fire  j  nor  did  we  expect  any  (having 
before  in  vain  attempted  to  ftrike  fire  this  way  in  the  open  air)  though  we  thought  fit 
to  make  the  experiment,  to  undeceive  thofe,  who  fancy  in  ratified  air,  1  know  not 
what  ftrange  difpofition,  to  take  fire  upon  a  much  (lighter  occafion  than  this  experi- 
ment afforded.  Wc  have  indeed  found,  that  by  the  dextrous  collifion  of  two  har- 
dened pieces  of  fteel,  ftore  of  fparks  may  be  ftruck  ont :  but  that  was  done  with 
fuch  vehement  percuflion  of  the  edges  of  the  two  fteels,  as  could  not  well  be  com- 
pafied  in  our  receiver. 

But  the  chief  thing  we  defigned  to  do  with  our  piftol,  was,  to  obferve,  whether 
gunpowder  would  take  fire  in  our  emptied  and  clofely  ftopped  glafs  ?  whether  the  ex- 
pansion of  the  flame  would  be  confiderably  varied  by  the  abfence  of  fo  much  of  the 
ambient  air  as  was  drawn  out  of  the  receiver  ?  and  whether  the  flame  would  diffufe 
itfelf  upward,  as  it  is  wont,  notwithftanding  its  not  having  about  it  the  ufual  pro- 
portion of  air  to  force  it  up  ?  And  though  moft  of  our  attempts  to  fire  the  gun- 
powder in  the  pan  of  the  piftol  fuccceded  not,  becauie  we  were  fain  to  let  it  hang 
a! moll  perpendicular  in  the  receiver,  whereby  the  powder  was  lhaken  down  before 
the  fparks  could  reach  it :  yet  once  the  experiment  fucceeded,  and  the  kindled  powder 
fcemcd  to  make  a  more  expanded  flame  than  it  would  have  done  in  the  open  air,  but 
mounted  upwards  according  to  its  wont ;  whether  by  reafon  of  that  little  portion  of 
air,  which  in  fpight  of  our  pumping  remained  in  the  receiver,  or  for  any  other  caufe, 
we  have  not  now  the  leifure  to  confider.    But  we  muft  not  forget,  that,  upon  the 
extinction  of  the  flame,  the  receiver  appeared  darkened  with  fmoak,  which  Itemed  to 
move  freely  up  and  down,  and  upon  the  letting  in  the  air  at  the  ftop-cock,  began  to 
circulate  much  fafter  than  before.    We  would  nave  made  more  obfervations  concern- 
ing this  flame,  but  that  of  two  or  three  attempts  we  afterwards  made  to  repeat  the 
kindling  of  the  powder,  not  any  one  fuccceded  j  and  we  have  not  the  leilurc  to  dwell 
long  upon  one  kind  of  trials. 
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EXPERIMENT  XV. 

TO  thefe  experiments  concerning  fire  we  added  another,  which,  though  it  fuc- 
ceeded  not,  may  perhaps  without  impertinency  be  recorded \  partly,  becaufe 
that  {as  we  have  in  another  treatife  amply  declared)  it  is  ufeful  to  recite  what  experi- 
ments miicarry  as  well  as  fucceed.  And  partly  alfo,  becaufe  it  is  very  poffible,  that 
what  we  endeavoured  in  vain,  may  be  performed  by  your  Lordfhip,  or  fome  other 
Virtuofo,  that  (hall  have  ftanchcr  veffcls  than  we  had,  and  more  funny  days  than  the 
prefent  winter  allows  us. 

We  conveyed  then  into  one  of  our  fmall  receivers  a  piece  of  matter  combuftible, 
dry  and  black,  (experience  declaring  things  of  that  colour  to  be  moft  eafy  kindled  -,) 
and  carefully  clofing  the  veflcl,  we  brought  it  to  a  window,  at  which  the  fun,  not  very 
far  from  the  meridian,  fhone  in  very  freely  :  then  drawing  out  the  air  with  fpeed,  wc 
united  the  fun-beams  with  a  burning-glals  upon  the  combuftible  matter,  which  began 
immediately  to  fend  forth  a  fmoak  that  quickly  darkened  the  receiver  \  but  notwith- 
standing all  our  care  and  diligence  the  external  air  got  in  fo  faft,  that  after  divers  trials 
we  were  fain  to  leave  off  the  experiment  in  that  glafs,  and  induced  to  make  trial  of 
it  in  our  great  receiver. 

Having  then  after  fome  difficulty  lodged  the  combuftible  matter  in  the  cavity  of 
this  veflcl  in  fuch  manner,  as  that  it  was  almoft  contiguous  to  that  fide  thereof  that 
was  next  the  fun,  we  did  endeavour  with  a  pretty  large  burning-glafs  to  kindle  it  ; 
but  found,  as  we  feared,  that,  by  reafon  of  the  thicknefs  of  the  glafs,  (which  was 
alio  of  a  lefs  pure  and  lefs  diaphanous  matter  than  the  other)  the  fun-beams  thrown  in 
by  the  burning-glals,  were  in  their  paffage  fo  diflocated  and  fcattered,  (not  now  to 
mention  thole  many  that,  being  reflected,  could  not  pierce  into  the  cavity  of  the  re- 
ceiver) that  we  could  not  poflibly  unite  enough  of  them  to  kindle  the  matter,  nor 
fo  much  as  to  make  it  fenfibly  fmoak.  Yet  we  hope,  that  the  feeing  whether  bodies 
(other  than  gun  powder)  may  be  kindled,  and  what  would  happen  to  them,  when  fet 
on  fire  in  a  place  in  great  meafure  devoid  of  air,  may  prove  fo  luciferous  an  experi- 
ment, that  when  the  fcafon  is  more  favourable,  we  fhall,  God  permitting,  make  far- 
ther trial  of  it,  and  acquaint  your  Lordfhip  with  the  eventr  if  it  proves  profperous. 
In  the  mean  time  we  fhall  pais  on  to  other  experiments,  as  foon  as  we  have  adveitifed 
your  Lordfhip,  that  we  have  forborn  to  make  fuch  reflections  upon  the  feveral  expe- 
riments wc  have  fet  down  concerning  fire,  as  the  matter  would  have  eafily  afforded, 
and  your  Lordfhip  may  perhaps  have  expected.  But  1  made  the  lefs  fcruplc  to  for- 
bear the  annexing  of  (peculations  to  thefe  recitals,  becaufe  Carntades  and  Eleutberius 
have  in  fome  Dialogues  concerning  heat  and  flame,  (which  were  laft  year  feen  by  fome 
friends,  and  may  be,  when  you  pleaie,  commanded  by  you)  mentioned  divers  of  my 
thoughts  and  experiments  concerning  fire. 

EXPERIMENT  XVI. 

WE  defigiu-d  to  try,  whether  or  no  divers  magnetical  experiments  would  ex- 
hibit any  unufuaj  phenomena,  being  made  in  our  evacuated  receiver  inftead 
of  the  open  air:  but  for  want  of  lcifure  and  conveniency  to  proiccutc  fuch  trials,  we 
were  induced  to  referve  the  reft  for  another  time,  and  to  content  ourfelvcs  with  mak- 
ing that  which  roJlows.    We  conveyed  into  the  receiver  a  little  pedeftal  of  wood, 
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in  the  midft  of  which  was  perpendicularly  erected  a  (lender  iron,  upon  whofe  fliarp 
point  an  excited  needle  of  fteel  purpofely  made,  and  of  about  five  inches  long,  was 
fo  placed,  that  hanging  in  an  aequilibrium  it  could  move  freely  towards  cither  hand. 
Then  the  air  being  after  the  ufual  manner  pumped  out,  we  applied  a  load-ftone  mode- 
rately vigorous  to  the  outfide  of  the  glals,  and  found,  thai  it  attracted  or  repelled 
the  ends  of  the  needle,  according  to  the  laws  magnctical,  without  any  remarkable 
difference  from  what  the  fame  load-ftone  would  have  done,  had  none  of  the  air  been 
drawn  away  from  about  the  needle ;  which,  when  the  load-ftone  was  removed,  after 
fome  tremulous  vibrations  to  and  fro,  refted  in  a  pofition,  wherein  it  looked  north 
and  lbuth. 

EXPERIMENT  XVII. 

P ROCEED  we  now  to  the  mention  of  that  experiment,  whereof  the  fatisfa&ory 
trial  was  the  principal  fruit  I  promifed  myfelf  from  our  engine,  it  being  then 
fumciendy  known,  that  in  the  experiment  de  vacuo,  the  quickfdver  in  the  tube  is 
wont  to  remain  elevated,  above  thefurfaceof  that  whereon  it  leans,  about  27  digits. 
I  coniidered,  that,  if  the  true  and  only  reafon  why  the  quickfdver  falls  no  lower,  be, 
that  at  that  altitude  the  mercurial  cylinder  in  the  tube  is  in  an  ^equilibrium  with  the 
cylinder  of  air  fuppofed  to  reach  from  the  adjacent  mercury  to  the  top  of  the  at- 
mofphere ;  then  it  this  experiment  could  be  tried  out  of  the  atmofphere,  the  quick- 
fdver in  the  tube  woidd  fall  down  to  a  level  with  that  in  the  veffel,  fince  then  there 
would  be  no  preffure  upon  the  fubjacent,  to  refift  the  weight  of  the  incumbent  m.r- 
cury.  Whence  I  inferred  (as  eafdy  I  might)  that  if  the  experiment  could  be  tried  irt 
our  engine,  the  quickfdver  woidd  fubfidc  below  27  digits,  in  proportion  to  the  ex- 
futtion  of  air,  that  lhould  be  made  out  of  the  receiver.  For,  as  when  the  air  is  (hut 
into  the  receiver,  it  doth  (according  to  what  hath  above  been  taught)  continue  there 
as  ftrongly  compreffed,  as  it  did  whilft  all  the  incumbent  cylinder  of  the  atmofphere 
leaned  immediately  upon  it  •,  becaufe  the  glafs,  wherein  it  is  penned  up,  hinders  it  to 
deliver  itfelf,  by  an  expanlion  of  its  parts,  from  the  preffure  wherewith  it  was  fliut 
up.  So  if  we  could  perfe&ly  draw  the  air  out  of  the  receiver,  it  would  conduce  as 
well  to  our  purpofc,  as  if  we  were  allowed  to  try  the  experiment  beyond  the  at- 
mofphere. 

Wherftore  (after  having  furmounted  fome  little  difficulties,  which  occurred  at 
the  beginning)  the  experiment  was  made  after  this  manner  :  we  took  a  (lender  and 
very  curioufly  blown  cylinder  of  glafs,  of  near  three  foot  in  length,  and  whole  bore 
had  in  diameter  a  quarter  of  an  inch,  wanting  a  hair's  breadth  :  this  pipe  being  her- 
metically fealed  at  one  end,  was,  at  the  other,  filled  with  quickfdver,  care  beir.g 
taken  in  the  filling,  that  as  few  bubbles  as  was  poffible  fhould  be  left  in  the  mercury. 
Then  the  rube  beiog  ftopt  with  the  finger  and  inverted,  was  opened,  according  to  tlie 
manner  of  the  experime  nt,  into  a  fomcwhat  long  and  ilender  cylindrical  bc>x  (inftead 
of  which  we  now  are  wont  to  ufe  a  glals  of  the  lame  form)  half  filled  with  quick- 
filver:  and  fo,  the  liquid  metal  being  fuffcrcd  to  fubfidc,  and  a  piece  of  paper  btin  5 
palled  on  level  with  its  upper  furface,  the  box  and  tube  and  all  were  by  ftrings  care- 
fully let  down  into  the  receiver  :  and  then,  by  means  of  the  hole  for.iKi  iy  mentioned 
to  be  left  in  the  cover,  the  laid  cover  was  flipt  along  as  much  c  i  the  tube  as  reached 
above  the  top  of  the  receiver  ;  and  the  interval,  left  betwixt  the  fides  of  the  hole  and 
thofe  of  the  tube,  was  very  exquifuely  filled  up  with  melted  (but  not  over-hot) 
diachylon,  and  the  round  chink,  betwixt  the  cover  and  the  receiver,  was  likewile  very 
carefully  clofed  up :  upon  which  clofure  there  appeared  not  any  change  in  the  height 
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of  the  mercurial  cylinder,  no  more  than  if  the  interpofcd  glals-receiver  did  nor 
hinder  the  immediate  preflure  of  the  ambient  atmofphcre  upon  the  incloled  air  \ 
which  hereby  appears  to  bear  upon  the  mercury,  rather  by  virtue  of  its  fpring  than 
»)f  its  weight  i  lincc  its  weight  cannot  be  fuppoled  to  amount  to  above  two  or  three 
ounces,  which  is  inconliderable  in  companion  to  Juch  a  cylinder  of  mercury  as  it 
would  keep  from  fubfiding. 

All  things  being  thus  in  a  rcadinefs,  the  fucker  was  drawn  down  i  and,  imme- 
diately upon  the  egrefs  of  a  cylinder  of  air  out  of  the  receiver,  the  quickfilver  in  the 
tube  did,  according  to  expectation,  fubfide  :  and  notice  being  carefully  taken  (by  a 
mark  fattened  to  the  outlide)  of  the  place  where  it  llopt,  we  caufed  him  that  ma- 
naged the  pump  to  pump  again,  and  marked  how  low  the  quickfilvcr  fell  at  the 
fecond  exfuction ;  but  continuing  this  work,  we  were  quickly  hindered  from  accu- 
rately marking  the  ftages  made  by  the  mercury,  in  its  defcent,  becaufe  it  foon  funk 
below  the  top  of  the  receiver,  fo  that  we  could  henceforward  mark  it  no  other  ways 
than  by  the  eye.  And  thus,  continuing  the  labour  of  pumping  for  about  a  quarter 
of  an  hour,  we  found  ourfelves  unable  to  bring  the  quickfilvcr  in  the  tube  totally  to 
fubfide ;  becaufe,  when  the  receiver  was  confiderably  emptied  of  its  air,  and  con- 
fequcntly  that  little  that  remained  grown  unable  to  refill  the  irruption  of  the  external, 
that  air  would  (in  fpight  of  whatever  we  could  do)  prefs  in  at  fome  little  avenue  or 
other ;  and  though  much  could  not  thereat  get  in,  yet  a  little  was  fufEcient  to 
counterbalance  the  preflure  of  fo  fmall  a  cylinder  of  quickfilver,  as  then  remained  in 
the  tube. 

Now  (to  fatisfy  ourfelves  farther,  that  the  falling  of  the  quickfilver  in  the  tube  to  a 
determinate  height,  procecdeth  from  the  aequilibrium,  wherein  it  is  at  that  heighc 
with  the  external  air,  the  one  gravitating,  the  other  prefling  with  equal  force  upon 
the  fubjacent  mercury)  we  returned  the  key  and  let  in  fome  new  air  upon  which  the 
mercury  immediately  began  to  afcend  (or  rather  to  be  impelled  upwards)  in  the  tube, 
and  continued  afcending,  till,  having  returned  the  key,  it  immediately  rcftcd  at  the 
height  which  it  had  then  attained  :  and  fo,  by  turning  and  returning  the  key,  we  did 
fcveral  times  at  plcalure  impel  it  upwards,  and  check  its  afcent.  And  laftly,  having 
given  a  free  egrefs  at  the  ftop-cock  to  as  much  of  the  external  air  as  would  come  in, 
the  quickfilver  was  impelled  up  almoft  to  its  firfl  height :  I  fay  almolt,  becaufe  it 
ftopt  near  a  quarter  of  an  inch  beneath  the  paper-mark  formerly  mentioned  i  which 
we  afcribed  to  this,  that  there  was  (as  is  ufual  in  this  experiment)  fome  little  particles 
of  air  engaged  among  thofe  of  the  quickfilver ;  which  particles,  upon  the  defcent  of 
the  quickfilvcr,  did  manifeftly  rife  up  in  bubbles  towards  the  top  of  the  tube,  and 
by  their  preflure,  as  well  as  by  leflcning  the  cylinder  by  as  much  room  as  they  for- 
merly took  up  in  it,  hindered  the  quickfilver  from  regaining  its  firft  height 

This  experiment  was  a  few  days  after  repeated,  in  the  prefenceof  tnofe  excellent 
and  defervedly  famous  Mathematic  Profeflbrs,  Dr.  IVallis,  Dr.  Ward,  and  Mr.  lVrtnx 
who  werepleafed  to  honour  it  with  their  prefence-,  and  whom  I  name,  both  as  juftly 
counting  it  an  honour  to  be  known  to  them,  and  as  being  glad  of  fuch  judicious  and 
illuftrious  wknefics  of  our  experiment  ■,  and  it  was  by  their  guefs,  that  the  top  of  the 
quickfilver  in  the  tube  was  defined  to  be  brought  within  an  inch  of  the  furface  of  that 
in  the  veflcl. 

And  here,  for  the  illuflxation  of  the  foregoing  experiment,  it  will  not  be  amifs  to 
mention  fome  other  particulars  relating  to  it. 

First  then,  when  we  endeavoured  to  make  the  experiment  with  the  tube  clofed  at 
one  end  with  diachylon  inftead  of  an  hermctical  feal,  we  perceived,  that  upon  the 
drawing  of  fome  of  the  air  out  of  the  receiver,  the  mercury  did  indeed  begin  to  fall, 
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but  continued  afterwards  to  fubfide,  though  we  did  not  continue  pumping.  When 
it  appeared,  that  though  the  diachylon,  that  ftopt  the  end  of  the  tube,  were  fo  thick 
and  ftrong,  that  the  external  air  could  not  prefs  it  in,  (as  experience  taught  us  that 
it  would  have  done,  if  there  had  been  but  little  of  it  •,)  yet  the  fubtkr  parts  of  it 
were  able  (though  Qowly)  to  infinuate  themfelves  through  the  very  body  of  the 
plaifter,  which  it  feems  was  not  of  fo  clofe  a  texture,  as  that  which  we  mentioned 
ourfelves  to  have  fuccefsfully  made  ufe  of,  in  the  experiment  de  vacuo  fome  years 
ago.  So  that  now  we  begin  to  (biped,  that  perhaps  one  rcafon,  why  we  cannot 
perfectly  pump  out  the  air,  may  be,  that  when  the  veflcl  is  almoft  empty,  fome  of 
of  the  fubtler  parts  of  the  external  air  may,  by  the  preflure  of  the  atinolphcre,  be 
drained  through  the  very  body  of  the  diachylon  into  the  receiver.  But  this  is  only 
conjecture. 

Another  circumftance  of  our  experiment  was  this,  that  if  (when  the  quickfilver 
in  the  tube  was  fallen  low)  too  much  ingrefs  were,  at  the  hole  of  the  ftop-cock,  fud- 
dcnly  permitted  to  the  external  air  ;  it  would  rufh  in  with  that  violence,  and  bear  fo 
forcibly  upon  the  furface  of  the  fubjacent  quicklilver,  that  it  would  impel  it  up  into 
the  tube  rudely  enough  to  endanger  the  breaking  of  the  glafs. 

We  formerly  mentioned,  that  the  quicklilver  did  not,  in  its  defcent,  fall  as  much 
at  a  time,  after  the  two  or  three  firft  exfuctions  of  the  air,  as  at  the  beginning.  For, 
having  marked  its  feveral  ft  ages  upon  the  tube,  we  found,  that  at  the  firft  fuck  it 
defcended  an  inch  and  4,  and  at  the  fecond  an  inch  and  \ ;  and  when  the  veflel  was 
almoft  emptied,  it  could  fcarce  at  one  exfuction  be  drawn  down  above  the  breadth  of 
a  barley-corn.  And  indeed  we  found  it  very  difficult  to  mcafure,  in  what  proportion 
thefe  decrements  of  the  mercurial  cylinder  did  proceed  •,  partly,  becaufe  (as  we  have 
already  intimated)  the  quickfilver  was  foon  drawn  below  the  top  of  the  receiver 
and  partly  becaufe,  upon  its  defcent  at  each  exfudtion,  it  would  immediately  re- 
afcend  a  little  upwards  j  either  by  rcafon  of  the  leaking  of  the  veflcl  at  fome  imper- 
ceptible hole  or  other,  or  by  rcafon  of  the  motion  of  rcftitution  in  the  air,  which, 
being  fomewhat  comprcfied  by  the  fall  as  well  as  weight  of  the  quickfilver,  would 
repelit  a  little  upwards,  and  make  it  vibrate  a  little  up  and  down,  before  they  could 
Teduce  each  other  to  fuch  an  equilibrium  as  both  might  reft  in. 

But  though  we  could  not  hitherto  make  obfervations  accurate  enough,  concerning 
the  meafures  of  the  quickfilver's  defcent,  to  reduce  them  into  any  hypothefis,  yet 
would  we  not  difcouragc  any  from  attempting  it;  fince,  if  it  could  be  reduced  to  a 
certainty,  it  is  probable,  that  the  difcovery  would  not  be  unuieful. 

And,  to  illuitrate  this  matter  a  little  more,  we  will  add,  that  we  made  a  fliift  to 
try  the  experiment  in  one  of  our  above  mentioned  fmall  receivers,  not  containing  a 
quart ;  but  (agreeably  to  what  we  formerly  obferved)  we  found  it  as  difficult  to  bring 
this  to  be  quite  empty  as  to  evacuate  the  greater;  the  leart  external  air  that  could 
get  in  (and  we  could  not  poffibly  keep  it  all  perfectly  out)  luliicing,  in  fo  fmall  a 
veflcl,  to  difplay  a  confidcrable  preflure  upon  the  furface  of  the  mercury,  and  there- 
by hinder  that  in  the  tube  from  falling  to  a  level  with  it.  *  But  this  is  remarkable, 
that  having  two  or  three  times  tried  the  experiment  in  a  fmall  veflcl  upon  the  very 
firft  cylinder  of  air  that  was  drawn  out  of  the  receiver,  the  mercury  fell  in  the  tube 
18  inches  and  a  half,  and  another  trial  iy  inches  and  a  half.  y 

But  on  this  occafion,  I  hold  it  not  unlit  to  give  your  Lordfhip  notice,  that  I  hopedj 
from  the  defcent  of  the  quickfilver  in  the  tube,  upon  the  firft  luck,  to  derive  this"  • 
advantage ;  that  1  fhould  thence  be  enabled  to  &ive  a  nearer  guefs  at  the  proportion 
of  force  betwixt  the  preflure  of  the  air  (according  to  its  various  ftates,  as  to  dcnflty 
and  rarefaction)  and  the  gravity  of  quickfilver,  than  hitherto  hath  been  done.  Tor 
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in  our  experiment  there  are  divers  things  given,  that  may  be  made  ufe  of  towards 
fuch  a  difcovcry.  For  firft,  we  may  know  the  capacity  of  the  receiver  wherein  the 
experiment  is  made,  fince,  by  filling  it  with  water,  we  may  eafily  compute  how 
many  quarts,  or  meafures  of  any  other  denomination,  it  containeth  of  air  •,  which 
air,  when  ftiut  up  in  the  veflel,  may  be  fuppofed  to  have  a  prefliire  equal  to  that  of 
the  atmofpherc;  fince  it  is  able  to  keep  the  quickfilver  in  the  tube  from  falling  any 
lower  than  it  did  in  the  free  and  open  air.  Next,  here  is  given  us  the  capacity  of  tha 
brafs  cylinder,  emptied  by  the  drawing  down  of  the  fucker  (its  bore  and  height  being 
mentioned  in  the  defcription  of  our  pump)  whereby  we  may  come  to  know  how 
much  of  the  air  contained  in  the  receiver  is  drawn  out  at  the  firft  fuck.  And  we 
may  alfo  eafily  define,  either  in  weight  or  cubic  meafures,  the  cylinder  of  quickfilver, 
that  anfwers  to  the  cylinder  of  air  lately  mentioned,  (that  mercurial  cylinder  being  in 
our  engine  computable  by  deducting  from  the  entire  altitude  of  that  cylinder  of 
quickfilver,  the  altitude  at  which  it  refts  upon  the  firft  exfuftion.)  But  though,  if 
this  experiment  were  very  watchfully  tried  in  veflels  of  feveral  fizes,  and  the  various 
delcents  of  the  quickfilver  compared  among  themfelves,  it  is  not  improbable,  that 
fome  fuch  things,  as  we  hoped  for,  may  thereby  be  difcovered.  Yet,  becaufe  not 
only  the  folic!  contents  of  as  much  of  the  glafs-tubc  as  remains  within  the  concave 
furface  of  the  receiver,  and  (which  is  more  difficult)  the  varying  contents  of  the 
veflel  containing  the  mercury,  and  of  as  much  of  the  mercury  itfelf  as  is  not  in  the 
tube,  muft  be  deducted  out  of  the  capacity  of  the  receiver,  but  there  muft  alfo  an 
allowance  be  made  for  this,  that  the  cylinder,  that  is  emptied  by  the  drawing  down 
of  the  fucker,  and  comes  to  be  filled  upon  the  letting  of  the  air  out  of  the  receiver 
into  it,  is  not  fo  repleniflied  with  air  as  the  receiver  itfelf  at  firft  was  ;  becaufe  there 
paflcth  no  more  air  out  of  the  receiver  into  the  cylinder,  than  is  requifite  to  reduce 
the  air  in  the  cavity  of  the  cylinder,  and  in  that  of  the  receiver  to  the  fame  meafureof 
dilatation.  Becaufe  of  thefe  (I  fay)  and  fome  other  difficulties,  that  require  more 
fkill  in  mathematics  than  I  pretend  to,  and  much  more  leifure  than  my  prefent  occa- 
fions  would  allow  me,  I  was  willing  to  refer  the  nicer  confideration  of  this  matter  to 
fome  of  our  learned  and  accurate  mathematicians,  thinking  it  enough  for  me  to  have 
given  the  hint  already  fuggefted. 

For  farther  confirmation  of  what  hath  been  delivered,  we  likewife  tried  the  expe- 
riment in  a  tube  of  lefs  than  two  foot  long;  and,  when  there  was  fo  much  air  drawn 
out  of  the  veflel,  that  the  remaining  air  was  not  able  to  counterbalance  the  mercurial 
cylinder,  the  quickfilver  in  the  tube  fubfided  fo  vifibly,  that  (the  experiment  being 
tried  in  the  little  veflel  lately  mentioned)  at  the  firft  fuck  it  fell  above  a  fpan,  and  was 
afterwards  drawn  lower  and  lower  for  a  little  while  ;  and  the  external  air  being  let  in 
upon  it,  impelled  it  up  again  almoft  to  the  top  of  the  tube  :  fo  little  matters  it,  how 
heavy  or  light  the  cylinder  of  quickfilver  to  fubfide  is,  provided  its  gravity  over- 
power the  prefliire  of  as  much  external  air  as  bears  upon  the  furface  of  that  mercury 
into  which  it  is  to  falL 

Lastly,  we  alfo  obferved,  that  if  (when  the  mercury  in  the  tube  had  been  drawn 
down,  and  by  an  ingrefs  permitted  to  the  external  air,  impelled  up  again  to  its  former 
height)  there  were  fome  more  air  thruft  up  by  the  help  of  the  pump  into  the  receiver,, 
the  quickfilver  in  the  tube  would  afcend  much  above  the  wonted  height  of  27  digits, 
and  immediately  upon  the  letting  out  of  that  air  wojuld  fall  again  to  the  height  it  refted 
at  before. 

Your  Lordfhip  will  here  perhaps  exped,  that  as  thofe,  who  have  treated  of  th« 
Torricellian  experiment,  have  for  the  moft  part  maintained  the  aifirmative,  or  the 
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^negative  of  that  famous  queftion,  whether  or  no  that  noble  experiment  infer  a  va- 
cuum ?  fo  I  mould  on  this  occafion  interpofe  my  opinion  touching  that  controverly  •, 
or  at  lead  declare,  whether  or  no,  in  our  engine,  the  exfudtiorj  of  the  air  do  prove 
the  place  deferted  by  the  air  fucked  out  to  be  truly  empty,  chat  ^s,  devoid  of  all 
corporeal  fubftance.  But  befides  that  I  have  neither  the  leilure,  nor  the  ability,  to 
enter  into  a  folemn  debate  of  fo  nice  a  queftion  i  your  Lordftiip  may,  if  you  think 
it  worth  the  trouble,  in  the  Dialogues  not  long  fince  referred  to,  find  the  difficulties 
on  both  fides  reprcfented,  which  then  made  me  yield  but  a  very  wavering  aflent  to 
either  of  the  parties  contending  about  the  queftion :  nor  dare  I  yet  take  upon  me  to 
determine  fo  difficult  a  controverfy. 

For  on  the  one  fide  it  appears,  that  notwithftanding  the  exfuftion  of  the  air,  our 
receiver  may  not  be  deftitutc  of  all  bodies,  fince  any  thing  placed  in  it,  may  be  feen 
there ;  which  would  not  be,  if  it  were  not  pervious  to  thole  beams  of  light,  which 
rebounding  from  the  feen  objeft  to  our  eyes,  affect  us  with  the  fenfe  of  it :  and  that 
either  thefe  beams  are  corporeal  emanations  from  fome  lucid  body,  or  cll'e  at  leaft  the 
light  they  convey  doth  refult  from  the  briflc  motion  of  fome  fubtle  matter,  I  could, 
it  I  miftake  not,  fufficiently  manifeft  out  of  the  Dialogues  above-mentioned,  if  I 
thought  yourLordfhip  could  feriouQy  imagine  that  light  could  be  conveyed  without, 
at  leaft,  having  (if  I  may  fo  fpeak)  a  body  for  its  vehicle. 

By  the  fixteenth  experiment,  it  alfo  appears  that  the  clofenefs  of  our  receiver  hin^ 
ders  it  not  from  admitting  the  effluvia  of  the  load-ftone  •,  which  makes  it  very  pro- 
bable that  it  alio  freely  admits  the  magnctical  fteams  of  the  earth  ;  concerning  which, 
we  have  in  another  treatife  endeavoured  to  manifeft  that  numbers  of  them  do  always 
permeate  our  air. 

But  on  the  other  fide  it  may  be  faid,  that  as  for  the  fubtle  matter  which  makes  the 
objects  enclofed  in  our  evacuated  receiver,  vifible,  and  the  magnetical  effluvia  of  the 
earth  that  may  be  prefumed  to  pals  thorough  it,  though  we  fhould  grant  our  veflel 
not  to  be  quite  devoid  of  them,  yet  we  cannot  fo  reafonably  affirm  it  to  be  rcplenifh- 
ed  with  them,  as  we  may  fuppofc,  that  if  they  were  gathered  together  into  one  place 
without  intervals  between  them,  they  would  fill  but  a  fmall  part  of  the  whole  re- 
ceiver. As  in  the  thirteenth  experiment,  a  piece  of  match  was  inconfiderable  for  its 
bulk,  whilft  its  parts  lay  clofe  together,  that  afterwards  (when  the  fire  had  fcattered 
them  into  fmoke)  fecmcd  to  replenifti  all  the  veflel.  For  (as  elfe where  our  experi- 
ments have  demonftrated)  both  light  and  the  effluvia  of  the  load-ftone  may  be  readily 
admitted  into  a  glals,  hermetically  fcaled,  though  before  their  admiffion,  as  full  of 
air  as  hollow  bodies  here  below  are  wont  to  be ;  fo  that  upon  the  exfuction  of  the 
air,  the  large  fpace  deferted  by  it,  may  remain  empty,  notwithftanding  the  pre- 
tence of  thofe  fubtle  corpufcles,  by  which  lucid  and  magnetical  bodies  produce 
their  effects. 

And  as  for  the  allegations  above-mentioned,  they  feemed  to  prove  but  that  the 
receiver  devoid  of  air,  may  be  replenifhed  with  fome  etherial  matter,  as  fome  modern 
Naturalifts  write  of,  but  not  that  it  really  is  fo.  And  indeed  to  me  it  yet  fecms, 
that  as  to  thofe  fpaces  which  the  Vacuifts  would  have  to  be  empty,  becaufe  they  are 
manifeftly  devoid  of  air  and  all  groffer  bodies  •,  the  Plenifts  (if  I  may  fo  call  them) 
do  not  prove  that  fuch  fpaces  are  replenifhed  with  fuch  a  fubtle  matter  as  they  fpeak 
of,  by  any  fenfible  effects,  or  operations  of  it  (of  which  divers  new  trials  purpofcly 
made,  have  not  yet  fhewn  me  any)  but  only  conclude  that  there  muft  be  fuch  a  body, 
becaufe  there  cannot  be  a  void.  And  the  reafon  why  there  cannot  be  a  void,  being 
by  them  taken,  not  from  any  experiments,  or  pha:nomena  of  nature,  that  clearly 
and  particularly  prove  their  hypothefis,  but  from  their  notion  of  a  body,  whofc  na- 
ture, 


38  New  Experiments  Phyfico-MechankaU 

ture,  according  to  them,  confiding  only  in  cxtenfion  (which  indeed  feems  the  pro- 

Eerty  mod  efiential  to,  becaufe  infeparable  from  a  body)  to  fay  a  fpace  devoid  of 
ody,  is,  to  fpeak  in  the  fchoolmcn's  phrale,  a  contradiction  in  adjeffo.  This  reafon, 
I  fay,  being  thus  defumed,  fe-:ns  to  make  the  controverfy  about  a  vacuum  rather  a 
metaphyseal,  than  a  phyfiol  .gical  qucfiion;  which  therefore  we  fhall  here  no  longer 
debate,  finding  it  very  difficult  cither  to  fatisfy  Naturalifts  with  this  Cartefian  notion 
of  a  bodv,  or  to  manUefl:  wherein  it  is  erroneous,  and  fubftitute  a  better  in  its 
dead. 

But  though  we  are  unwilling  to  examine  any  farther  the  inferences  wont  to  be  made 
from  the  Torricellian  experiment,  yet  we  think  it  not  impertinent  to  prefent  your 
Lordfhip  with  a  couple  of  advcr:ifcments  concerning  it. 

First  then,  if  in  trying  rhc  experiment  here  or  elfewhere,  you  make  ufe  of  the 
F.nglilh  meafurcs  that  mathematicians  and  tradefmen  are  here  wont  to  employ,  you 
will,  unlefs  you  be  forewarned  of  it,  be  apt  to  fufpeel  that  thofc  that  have  written  of 
the  experiment  have  been  miftaken.  For  whereas  men  are  wont  generally  to  talk  of 
the  quickfilvcr's  remaining  lulpendcd  at  the  height  of  between  fix  or  feven  and  twenty 
inches  •,  we  commonly  obferved,  when  divers  years  fince  we  firft  were  folicitous  about 
this  experiment,  that  the  quickfilver  in  the  tube  refted  at  about  29  inches  and  a  half 
above  the  furface  of  the  reftagnant  quickfilver  in  the  veffel,  which  did  at  firft  both 
amaze  and  perplex  us,  becaufe  though  we  held  it  not  improbable  that  the  difference 
of  the  grofler  Englifti  air,  and  that  of  Italy  and  France,  might  keep  the  quickfilver 
from  falling  quite  as  low  in  this  colder,  as  in  thofe  warmer  climates  ;  yet  we  could  not 
believe  that  that  difference  in  the  air  fhould  alone  be  able  to  make  lb  great  an  one  in 
the  heights  of  the  mercurial  cylinders ;  and  accordingly  upon  enquiry  we  found,  that 
though  the  various  denfity  of  the  air  be  not  to  be  overlooked  in  this  experiment,  yet 
the  main  reafon  why  we  found  the  cylinder  of  mercury  to  confift  of  fo  many  inches, 
was  this,  that  our  Englifh  inches  are  fomewhat  inferior  in  length  to  the  digits  made 
ufe  of  in  foreign  parts,  by  the  writers  of  the  experiment. 

The  next  thing  1  defire  your  Lordlhip  to  take  notice  of,  is,  that  the  height  of  the 
irerciiri.il  cylinder  is  not  wont  to  be  found  altogether  fo  great  as  really  it  might  prove, 
by  reafon  of  the  negligence  or  incogitancy  of  moft  that  make  the  experiment.  For 
oftentimes  upon  the  opening  of  the  inverted  tube  into  the  vefielled  mercury,  you 
may  obferve  a  bubble  of  air  to  afcend  from  the  bottom  of  the  tube  through  the  fub- 
fiding  quickfilver  to  the  top  and  almoft  always  you  may,  if  you  look  narrowly, 
take  notice  of  a  multitude  of  fmall  bubbles  all  along  the  infide  of  the  tube  betwixt 
the  quickfilver  and  theglafs-,  (not  now  to  mention  the  particles  of  air  that  lie  con- 
cealed in  the  very  body  of  the  mercury:)  many  of  which,  upon  the  quickfilvcr's 
forlaking  the  upper  part  of  the  tube,  do  break  into  that  deiertcd  fpace  where  they 
find  little  or  no  rcfiftancc  to  their  expanding  of  themfelvcs.  Whether  this  be  the 
reafon,  Chat  upon  the  application  of  warm  bodies  to  the  emptied  part  of  the  tube, 
the  fubjaccnt  mercury  would  be  deprcfled  fomewhat  lower,  we  fliall  not  determine  i 
though  it  kern  very  probable,  especially  fince  wc  found,  that,  upon  the  application 
of  linen  cloths  dipped  in  water,  to  the  lame  part  of  the  tube,  the  quickfilver  would 
fomewhat  afcend  ;  as  if  the  cold  had  condenfed  the  imprifoned  air  (that  preficd  upon 
it)  into  a  lefier  room.  But  that  the  defirted  fpace  is  not  wont  to  be  totally  devoid  of 
air,  we  were  induced  to  think  by  feveral  circumftances :  for  when  an  eminent  mathe- 
matician, and  excellent  experimenter,  had  taken  great  pains  and  fpent  much  time  in 
accurately  filling  up  a  tube  of  mercury,  wc  found  that  yet  there  remained  ftore  of 
inc.  ,::>:•!.  uous  bubbles,  by  inverting  the  tube,  letting  the  quickfilver  fall  to  its  wonted 
height;  and  by  -^p.'ying  (by  decrees;  a  red-hot  iron  'to  the  outfide  of  the  tube, 
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over  againfb  the  upper  part  of  the  mercurial  cylinder,  (for  hereby  the  little  unheeded 
bubbles,  being  mightily  expanded,  afcemlcd  in  fuch  numbers,  and  fo  fsft  to  the  de- 
ferted  fpace,  that  the  upper  part  of  the  quickfilver  fcemcd,  to  our  wonder,  to  boil.) 
We  farther  obferved,  that  in  the  trials  of  the  Torricellian  experiment,  we  have  feen 
made  by  others,  and  (one  excepted)  all  our  own,  we  never  found  that,  upon  the  in- 
clining of  the  tube,  the  quickfilver  would  fully  reach  to  the  very  top  ot  the  fealcd 
end  :  which  argued,  that  there  was  fome  air  retreated  thither  that  kept  the  mercury 
out  of  the  unrcplcnifhed  fpace. 

If  your  Lordfhip  mould  now  demand  what  arc  the  bed  expedients  to  hinder  the 
intrusion  of  the  air  in  this  experiment  \  we  mult  aniwer,  that  of  thofe  which  are 
cafily  intelligible  without  ocular  demonftration  •,  we  can  at  prefen*  fuggoft,  upon  our 
own  trials,  no  better  than  thefe.  Kirft,  at  the  open  end  of  the  tube  "the  glafs  mull 
not  only  be  made  as  even  at  the  edges  as  you  can,  but  it  is  very  convenient  (especially 
if  the  tube  be  large)  that  the  bottom  be  every  way  bent  inwards,  that  lb  the  orifice 
not  much  exceeding  a  quarter  of  an  inch  in  diameter,  may  be  the  more  eafily  and 
exactly  ftopped  by  the  experimenter's  finger  •,  between  which  and  the  quickfilver,  that 
there  may  be  no  air  intercepted  (as  very  often  it  happens  that  there  is)  it  is  requifite 
that  the  tube  be  filled  as  full  as  poffibly  it  can  be,  that  the  finger  which  is  to  flop  it, 
preffing  upon  the  accumulated  and  protuberant  mercury,  may  rather  throw  down 
lbme,.  than  not  find  enough  exactly  to  keep  out  the  air.  It  is  alio  an  ufeful  and  com- 
pendious way  not  to  fill  the  tube  at  firft  quite  of  mercury,  but  to  leave  near  the  top 
about  a  quarter  of  an  inch  empty  ;  for  if  you  then  flop  the  ppen  end  with  your  finger, 
and  invert  the  tube,  that  quarter  of  an  inch  of  air  will  afcend  in  a  great  bubble  to 
the  top,  and  in  its  paflage  thither,  will  gather  up  all  the  little  bubbles,  and  unite 
them  with  itfelf  into  one  great  one  j  fo  that  if  by  reinverting  the  tube,  you  let  that 
bubble  return  to  the  open  end  of  if,  you  will  have  a  much  clofer  mercurial  cylinder 
than  before,  and  need  but  to  add  a  very  little  quickfilver  more  to  fill  up  the  tube 
exactly.  And  laftly,  as  for  thofe  lefler  and  inconfpicuous  parcels  of  air  which  cannot 
this  way  be  gleaned  up,  you  may  endeavour,  before  you  invert  the  tube,  to  free  the 
quickfilver  from  them  by  fhaking  the  tube,  and  gently  knocking  on  the  outfide  of  it, 
after  every  little  parcel  of  quickfilver  which  you  pour  in  and  afterwards,  by  forcing 
the  fmall  latitant  bubbles  of  air  to  difclofe  themlelves  and  break,  by  imploying  a  hot 
iron  in  fuch  manner  as  we  lately  mentioned.  I  remember  that  by  carefully  filling  the 
tube,  though  yet  it  were  not  quite  free  from  air,  we  have  made  the  mercurial  cylinder 
reach  to  30  inches  and  above  an  eighth,  and  this  in  a  very  fhort  tube :  which  we 
therefore  mention,  becaufe  we  have  found,  by  experience,  that  in  fhort  tubes  a  little 
air  is  more  prejudicial  to  the  experiment  than  in  long  ones,  where  the  air  having 
more  room  to  expand  itfelf,  doth  lefs  potently  preft  upon  thefubjacent  mercury. 

And  fince  we  are  fallen  upon  the  confidcration  of  the  altitude  of  the  mercurial 
cylinder,  1  muft  not  conceal  from  your  Lordfhip  an  experiment  relating  thereunto, 
which  perhaps  will  let  both  you  and  many  of  your  friends,  the  Vertuofi,  on  thinking  ; 
and,  by  difclofing  fome  things  about  the  air  or  atmofphere,  that  have  fcarce  hitherto 
been  taken  notice  of,  may  afford  you  fome  hint  conducive  to  a  further  difcovery  of 
the  fubjc<a  of  this  epiftle. 
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EXPERIMENT  XVIII. 

WE  took  a  glafs  tube,  which  though  it  were  not  much  above  three  foot  long, 
wc  made  choice  of,  becaufc  it  was  of  a  more  than  ordinarily  even  thickneis. 
This  we  filled  with  mercury,  though  not  with  as  much  care  as  we  could,  yet  with 
fomewhat  more  than  is  wont  to  be  ufed  in  making  the  Torricellian  experiment. 
Then  having,  according  to  the  manner,  inverted  the  tube,  and  opened  the  mouth  of 
it  beneath  the  furface  of  fome  other  quickfilver,  that  in  the  tube  fell  down  to  the 
wonted  height,  leafing,  as  is  ufual,  fome  little  particles  of  air  in  the  fpace  it  deferted ; 
as  we  guefied  by  obferving,  that  upon  the  application  of  hot  bodies  to  the  upper  part 
of  the  tube,  the  quickfilver  would  be  a  little  depreflcd.  Laftly,  having  put  both 
the  tube  and  the  vcficl  it  leaned  on  into  a  convenient  wooden  frame  to  keep  them 
from  mifchances  ;  we  placed  that  frame  in  a  window  within  my  bed-chamber,  that  I 
might  both  keep  the  mercury  from  being  ftirred,  and  have  opportunity  to  watch  from 
time  to  time  the  phenomena  it  was  to  exhibit.  For  the  better  difcovcry  of  which, 
when  the  quickfilver  both  in  the  tube  and  fubjacent  veflel  was  perfectly  at  reft,  we 
took  notice,  by  a  mark  made  on  the  outfide  of  the  glafs,  how  high  the  included 
liquor  then  reached. 

During  feveral  weeks  that  the  tube  was  kept  in  that  window  (which  was  very 
rarely  opened)  I  had  the  opportunity  to  obferve,  that  the  quickfilver  did  fometimes 
faintly  imitate  the  liquor  of  a  weather-glafs,  fubfiding  a  little  in  warm,  and  riling  a 
little  in  cold  weather ;  which  we  afcribed  to  the  greater  or  letter  preflure  of  that  little 
air  that  remained  at  the  top  of  the  tube,  expanded  or  condenfed  by  the  heat  or  cold 
that  afte&ed  the  ambient  air.  But  that  which  I  was  chiefly  careful  to  obferve,  was 
this,  that  oftentimes  the  quickfilver  did  rife  and  fall  in  the  tube,  and  that  very 
notably,  without  conforming  itfclf  to  what  is  ufual  in  wcather-glafles,  whofc  air  is  at 
the  top,  nay,  quite  contrary  thereunto :  for  fometimes  I  oblerved  it  in  very  cold 
weather  (fuch  as  this  winter  hath  already  afforded  us  good  ftore  of)  to  fall  down  much 
lower  than  at  other  times,  when  by  reafon  of  the  abfencc  of  both  froft,  fnow,  and 
lharp  winds,  the  air  was  comparatively  much  warmer.  And  I  farther  obferved,  that 
fometimes  the  quickfilver  would  for  fome  days  together  reft  almoft  at  the  fame 
height  -,  and  at  other  times  again  it  would  in  the  compafs  of  the  fame  day  confidcrably 
vary  its  altitude,  though  there  appeared  no  change  either  in  the  air  abroad,  or  in  the 
temper  of  the  air  within  the  room  (wherein  was  conftantly  kept  a  good  fire)  nor  in 
any  thing  elfe,  to  which  cither  I,  or  fome  eminently  learned  men,  whom  I  then  ac- 
quainted with  the  experiment,  could  reafonably  impute  fuch  a  change :  efpccially 
confidcring  that  the  fpace  wherein  the  mercury  wandered  up  and  down,  within  about 
five  weeks,  amounted  to  full  two  inches,  of  which  we  found  by  our  feveral  marks 
whereby  we  had  taken  notice  of  its  feveral  removes,  that  it  had  defcended  about 
-,•„.  of  an  inch  from  the  place  where  it  firft  fettled,  and  the  other  inch  and  TTr  it  had 
afcended.  And  it  leans  probable  that  the  height  of  the  meicurial  cylinder  would 
have  varied  yet  more,  if  the  experiment  had  been  made  in  the  open  air,  and  in  a 
long  tube,  where  the  particles  of  the  imprifoned  air,  by  having  more  room  to  difplay 
themfdves  in,  might  not  have  had  fo  Itrong  a  fpring  to  work  upon  the  quickfilver 
wiih.  But  for  want  both  of  time  and  of  a  competent  quantity  of  mercury  (which 
was  not  to  be  procured  where  wc  then  happened  to  be)  we  were  unable  to  make  any 
farther  trials :  which  therefore  chiefly  troubled  us,  becaufc  wc  would  gladly  have 
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tried  an  ingenious  experiment  which  was  fuggefted  unto  us  by  that  excellent  mathe- 
matician Mr.  Wreny  who  being  invited  to  name  any  thing  he  would  have  us  try 
touching  the  preffure  of  the  air,  defired  us  to  obferve  whether  or  no  the  quickfilver 
in  a  long  tube  would  not  a  little  vary  its  height  according  to  the  tides,  cfpccially 
about  the  new  and  full  moon  •,  about  which  times  mariners  obferve  thofe  great  Row- 
ings and  ebbs  of  the  fea,  that  they  call  the  fpring  tides.  For  he  fagacioufly  and 
plaufibly  conjeftured  that  fuch  obfervations,  accurately  made,  would  difcover  the 
truth  or  erroneoufnefs  of  the  Cartefian  hypothefis  concerning  the  ebbing  and  flowing 
of  the  fea :  which  Des  Cartes  afcribeth  to  the  greater  preffure  made  upon  the  air  by 
the  moon,  and  the  intercurrent  ethereal  iubftance  at  certain  times  (of  the  day,  and  of 
the  binary  month)  than  at  others.  But  in  regard  we  found  the  quickfilver  in  the  tube 
to  move  up  and  down  fo  uncertainly,  by  reafon,  as  it  fcems,  of  accidental  mutation 
in  the  air  •,  I  fomewhat  doubt  whether  we  fhall  find  the  altitude  of  the  quickfilver  to 
vary  as  regularly  as  the  experiment  is  ingenioufly  propofed.  The  fuccefs  we  fhall 
(God  permitting  us  to  make  trial  of  it)  acquaint  your  Lordfhip  with ;  and  in  the 
mean  time" take  notice,  that  when  we  had  occafion  to  take  the  tube  out  of  the  frame 
(after  it  had  ftaid  there  part  of  November  and  part  of  December)  a  good  fire  being 
then  in  the  room,  becaufe  it  was  a  fnowy  day,  we  found  the  quickfilver  in  the  tube 
to  be  above  the  upper  furface  of  the  fubjacent  mercury  29  inches  three  quarters. 

If  your  Lordfhip  fhould  now  afk  me  what  are  the  true  caufes  of  this  varying  alti- 
tude of  the  mercurial  cylinder-,  I  fhould  not  undertake  to  anfwer  fo  difficult  a 
queftion,  and  fhould  venture  to  fay  no  more,  than  that  among  divers  poffible  caufes 
to  which  it  may  be  afcribed,  it  would  not  be,  perhaps,  abfurd  to  reckon  thefe  that 
follow. 

First  then,  we  may  confider,  that  the  air  in  the  upper  part  of  the  tube  is  much 
more  rarefied,  and  therefore  more  weak  than  the  external  air,  as  may  appear  by  this 
among  other  things,  that  upon  the  inclining  of  the  tube,  the  quickfilver  will  readily 
afcend  almoft  to  the  very  top  of  it,  and  fo  take  up  eight  or  nine  tenth  parts,  and  per- 
haps more  of  that  fpace  which  it  deferted  before :  which  would  not  happen,  if  that 
whole  fpace  had  been  full  of  unrarefied  air,  fince  that  (as  trial  may  eafily  fatisfy  you) 
would  not  have  fuffered  itfelf  to  be  thruft  into  fo  narrow  a  room  by  fo  weak  a  pref- 
fure. So  that  although  in  our  tube  when  the  included  air  was  heated,  the  quickfilver 
was  fomewhat  depreffed ;  yet  there  is  this  difference  betwixt  fuch  a  tube  and  com- 
mon weather-glaffes,  that  in  thefe  the  included  and  the  ambient  air  are  in  an  equi- 
librium as  to  preffure,  and  the  weight  of  the  water  that  keeps  them  feparate  is  fcarce 
confidcrablc.  Whereas  in  fuch  a  tube  as  we  are  fpeaking  of,  the  air  within  is  very 
much  more  dilated  than  that  without.  And  it  is  not  fo  much  the  fpring  or  rcfift- 
ance  of  the  included  air,  as  the  weight  of  the  mercurial  cylinder  itfelf,  that  hinders 
the  quickfilver  from  afcending  higher  :  for  if  we  fhould  fuppofc  that  deferted  part 
of  the  tube  perfectly  devoid  of  air,  yet  would  the  quickfilver  rife  but  a  little  higher 
in  it,  and  be  far  from  filling  it  in  regard  the  outward  air  would  not  be  able  to  impel 
up  fuch  a  weight  much  higher :  whereas  it  may,  by  our  former  experiments  appear, 
that  if  all  the  air  in  the  upper  part  of  the  weather-glafs  were  away,  the  water  would 
be  impelled  up  to  the  very  top  of  it,  though  the  pipe  were  above  thirty  foot 
long. 

We  may  next  confider,  that  this  rarefied  air,  at  the  upper  part  of  our  tube,  being 
exactly  fhut  up  betwixt  the  glafs  and  the  quickfilver,  it  was  fcarce  fubjeft  to  any  dif- 
cernable  alterations,  fave  thole  it  received  from  heat  and  cold. 

And  we  may  farther  confider,  that  yet  the  external  air  or  atmofphere  is  fubject  to 
many  alterations,  befides  thoic  that  proceed  from  cither  of  thofe  qualities. 
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For  the  experiment  that  occafioned  this  difcourfe,  feems  to  make  it  probable 
enough,  that  there  may  be  ltrange  ebbings  and  flowings,  as  it  were,  in  the  atmof- 
phere,  or  at  leaft,  that  it  may  admit  great  and  fudden  mutations,  either  as  to  its- 
altitude  or  its  denfity,  from  caufes,  as  well  unknown  to  us,  as  the  effects  are  un- 
heeded by  us.  And  that  you  may  not  think  that  there  is  nothing  in  nature  but  our 
experiment  that  agrees  with  this  our  conje&ure,  we  might  put  your  Lordihip  in  mind 
of  the  pains  and  aches  that  are  often  complained  or  by  thofe  that  have  had  great 


very  memorable  to  this  purpofe,  which  1  remember  I  have  lbmewhere  read  in  a  book, 
of  the  ingenious  Kirchcrus,  who  giving  a  pertinent  admonition  concerning  the  various 
refractions  that  may  happen  in  the  air,  rclatcth,  that  during  his  ftay  in  Malta,  he 
often  faw  mount  Jztna,  though  the  next  day,  notwithftanding  its  being  extremely 
cicir,  he  could  not  ice  it;  adding,  that  VintemilUtiSy  a  very  learned  perfon,  did 
oftentimes,  from  a  hill  he  names,  behold  the  whole  iiland  he  calls  Luprica  protube- 
rant above  the  fea,  though  at  other  times,  notwithftanding  a  clear  iky,  he  could  not 
fee  it.  And  though  perhaps  this  may  be  in  part  afcribed  to  the  various  light  and. 
pofition  of  the  fun,  or  to  the  various  difpofition  of  the  fpeftator's  eye,  or  peradven- 
ture  to  fome  other  caufe ;  yet  the  molt  probable  caufe  feems  to  be  the  differing  den- 
fity of  the  air,  occafioned  by  exhalations  capable  to  increafe  the  refraction,  and 
confequcntly  bring  beams  to  the  eye,  which  otherwifc  would  not  fall  on  it.  We 
have  likewile,  in  another  treatiic,  mentioned  our  having  often  obferved  with  tclcf- 
copes  a  plenty  of  (teams  in  the  air,  which  without  fuch  a  help  would  not  be  taken 
notice  of,  and  which,  as  they  were  not  at  all  times  to  be  feen  even  through  a  telef- 
ropc,  fo  they  did  fometimes,  efpecially  after  a  ihower  of  rain,  haftily  difappcar :  and 
when  we  have  vifited  thofe  places  that  abound  with  mines,  we  have  ieveral  times  been 
told  by  the  diggers,  that  even  when  the  iky  fecmed  clear,  there  would,  not  ieldom, 
fuddenly  arife,  and  fometimes  long  continue,  a  certain  (team  (which  they  ufually  call 
a  damp)  fo  grofs  and  thick  that  it  would  oftentimes  put  out  their  very  candles,  if  they 
did  not  feafonably  prevent  it.  And  I  think  it  will  cafily  be  granted,  that  the  afecn- 
fion  of  fuch  fteams  into  this  or  that  part  of  the  air,  and  their  mixing  with  it,  are 
very  like  to  thicken  it ;  as  on  the  other  fide  either  heat  or  the  fudden  condenfation  of 
the  air  in  another  part  of  the  atmofphere  (to  mention  now  no  other  caufes)  are  ca- 
pable of  rarefying  it. 

Nor  will  it  very  much  import  the  main  fcope  of  our  difcourfe,  whether  it  be  fup- 
pcfed  that  the  copious  fteams  the  earth  lends  into  the  air,  thicken  that  part  of  the 
atmofphere  that  receives  them,  and  make  it  more  heavy  j  or  that  fometimes  the 
fumes  may  afcend  with  fuch  celerity,  that  though  the  air  be  thickened,  yet  they  rather 
diminUh  than  encreafe  its  gravitation,  in  regard  that  the  quicknefs  of  their  afcent  not 
only  keeps  them  from  gravitating  themlelves,  but  may  hinder  the  prcfling  down- 
wards of  many  aerial  corpufcles  that  they  meet  with  in  their  way  upwards.  This,  I 
fay,  is  of  no  great  importance  to  our  prefent  difcourfe,  fuice  cither  way  the  tcrref- 


nment  it  appeared,  that,  as  when  the  air  in  the  receiver  was  expanded  more  than 
ordinarily,  the  quickfilver  in  the  tube  did  proportionably  fubfide-,  fo  when  the  air 
io  the  fame  receiver  was  a  little  more  than  ordinarily  compreffed,  it  did  impel  up  the 
quickfilver  in  the  uibe,  above  the  wonted  height  of  betwixt  fix  and  feven  and  twenty, 
digits. 
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And  if  to  thefc  thbgs  we  annex,  that,  for  aught  we  can  find  by  trials  purpofely 
made,  the  degree  of  rarity  or  denfity  of  the  air,  fliut  up  into  our  receiver,  doth  not 
fenftbly  alter  its  temperature  as  to  cold  or  heat ;  it  will  not,  I  hope,  appear  abll:rd 
to  conceive,  that  fince  the  air,  included  in  the  tube,  could  but  very  faintly  hinder 
the  afcent  of  the  quickfilvcr,  or  prels  it  downwards ;  fince  too,  that  included  air' 
could  icarce  immediately  receive  any  fenfible  alteration,  fave  either  by  heat  or  cold  » 
and  fince  alfo,  that  according  to  the  bare  denfity  or  rarity  of  the  air  incumbent  on 
the  fubjacent  quickfilver  in  the  veficl,  that  in  the  tube  was  impelled  more  or  lefs  high  •, 
fuch  changes  happening  in  the  neighbouring  part  of  the  outward  air,  either  by  the 
afcenfion  of  grois  or  copious  exhalations.,  or  by  any  other  caufe  (of  which  there  may 
be  divers)  as  were  capable  to  make  confidcrablc  alterations  in  the  confidence  of  the 
air,  as  to  rarity  and  denfity,  may  be  able  proportionably  to  alter  the  height  of  the 
quickfilvcr  :  I  rather  fay,  that  fuch  alterations  may  be,  than  that  they  are  the  caufes 
of  our  phaenomenon  ;  becaufe  I  think  it  fufficicnt,  if  I  have  propofed  conjectures 
not  altogether  irrational  about  a  new  myftery  of  nature,  touching  which,  the  chief 
things  I  pretend  to,  is  to  give  occafion  to  the  curious  to  enquire  farther  into  it,  than 
I  have  been  yet  able  to  do. 

EXPERIMENT  XIX. 

fTVK(,E  time  rcafon  that  moved  us  to  conclude,  that  by  the  drawing  of  the  re- 
I  ceiver,  the  mercury  would  defcend  in  a  tube  Ihorter  than  fix  and  twenty  digits, 
induced  us  alfo  to  expect,  that  by  the  fame  means  water  might  be  brought  to  fubfide 
in  glafs-tubcs  of  a  moderate  length :  though  by  the  noble  experiment,  faid  to  have 
been  accurately  made  in  France,  by  Monfieur  Pafcbal,  we  are  informed  that  a  tube 
of  no  lefs  than  about  two  and  thirty  foot,  was  found  requifitc  to  make  the  experi- 
ment de  vacuo  fucceed  with  water  inftead  of  quickfilver ;  lb  tall  a  cylinder  of  that 
lighter  liquor  being,  it  feems,  requifite  to  equal  die  weight  of  a  mercurial  cylinder 
ot  fix  or  feven  and  twenty  digits,  and  furmount  the  prcflure  of  the  atmofphere. 

We  took  then  a  tube  of  glafs,  hermetically  fealed  at  one  end,  of  about  four  foot 
in  length,  and  not  very  Gender:  this,  at  the  open  end,  we  filled  with  common 
water,  and  then  flopped  that  end  till  we  had  inverted  the  tube,  and  opened  it  be- 
neath the  furface  of  a  quantity  of  the  like  water,  contained  in  a  fomev,  hat  deep  and 
llender  vefiel.  This  veficl,  with  the  tube  in  it,  was  let  down  into  the  receiver, 
and  the  receiver  being  doled  up  after  the  accuftomcd  manner,  the  pump  was  fet 
on  work. 

As  much  of  the  event  as  concerns  our  prefent  purpofe,  was  this,  that  till  a  con- 
fiderable  part  of  the  air  was  drawn  out  of  the  receiver,  the  tube  continued  top  full 
of  water  as  when  it  was  put  in,  it  being  requifite  that  a  great  part  ot  the  air,  for- 
merly contained  in  the  receiver,  fiiould  be  drawn  out,  to  bring  the  remaining  air  to 
an  aequilibrium,  with  fo  Ihort  and  light  a  cylinder  of  water.  But  when  once  the 
water  began  to  fall  in  the  tube,  then  each  exfuction  of  air  made  it  defcend  a  littlo 
lower,  though  nothing  near  fo  much  as  the  quickfilver  at  the  beginning  did  in  the 
experiment  formerly  mentioned.  Nor  did  there  appear  fo  much  inequality  in  the 
Ipaces  tranfmitted  by  the  water  in  its  dclcent,  as  there  did  in  thofe  obferved  in  the 
fall  of  the  quickfilvcr ;  of  which  the  caufe  will  fcarce  feem  abftrulc  to  him  that  fhall 
duly  refleft  upon  what  hath  been  already  delivered.  And  whereas  we  drew  down  the 
quickfilver  in  the  tube  fo  far,  as  to  bring  it  within  an  inch  of  the  furface  of  the  other 
quickfilver  into  which  it  was  to  fall  -t  the  loweft  wc  were  able  to  draw  down  the  water 
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was,  by  our  conjecture,  to  about  a  foot  or  more  above  the  furface  of  that  in  the  vcf- 
fcl ;  of  which  I  know  not  whether  it  will  be  needful  to  aflign  fo  obvious  a  caufe  as 
that,  though  the  little  air  remaining  in  the  receiver  conld  not  hinder  a  cylinder  of 
above  an  inch  high  of  quickfilver  from  fubfiding ;  yet  it  might  be  very  well  able,  by 
its  preffure,  to  countervail  the  weight  of  a  cylinder  of  a  foot  long  or  more,  of  a 
liquor  fo  much  lefs  ponderous  than  quickfilver,  as  water  is.  And  in  fine,  to  con- 
clude our  experiment,  when  the  water  was  drawn  down  thus  low,  we  found,  that  by 
letting  in  the  outward  air,  it  might  be  immediately  impelled  up  again  to  the  higher 
parts  of  the  tube. 

We  will  add  no  more  concerning  this  experiment,  fave  that  having  tried  it  in  one 
of  our  fmall  receivers,  we  obferved,  that  upon  the  firft  exfuclion  of  the  air  the  water 
did  ufually  fubfide  divers  inches,  and  at  the  fecond  (exfuction)  fall  down  much  lower, 
fubfiding  fomctimes  near  two  foot ;  as  alfo  that  upon  the  letting  in  of  the  air  front 
without,  the  water  was  impelled  up  with  very  great  celerity. 

• 

EXPERIMENT  XX. 


THAT  the  air  hath  a  notable  elaftical  power  (whencefoever  that  proceeds)  we 
have,  I  fuppofe,  abundantly  evinced,  and  it  begins  to  be  acknowledged  by  the 
eminenteft  modern  naturalifts.  But  whether  or  no  there  be,  in  water  fo  much  as  a 
languid  one,  feems  hitherto  to  have  been  fcarce  confidcrcd,  nor  hath  been  yet,  for 
aught  I  know,  determined  either  way  by  any  writer ;  which  invited  us  to  make  the 
following  experiment. 

There  was  taken  a  great  glafs-bubble,  with  a  long  neck,  (fuch  as  chymifts  are 
wont  to  call  a  philofophical  egg)  which  being  filled  with  common  water  till  the 
liquor  reached  about  a  fpan  above  the  bubble,  and  a  piece  of  paper  being  there  pafted 
on,  was  put  unftopped  into  the  receiver,  and  then  the  air  was  fucked  out  after  the 
wonted  manner.  The  event  was  this,  that  a  confiderablc  part  of  the  air,  penned  up 
in  the  receiver,  was  drawn  out,  before  we  difcerned  any  expanfion  of  the  water : 
but,  continuing  the  labour  of  pumping,  the  water  manifeftly  began  to  afcend  in  the 
ftem  of  the  glafs,  and  divers  bubbles  loofening  themfelves  from  the  lower  parts  of  the 
veffel,  made  their  way  through  the  body  of  the  water,  to  the  top  of  it,  and  there 
brake  into  the  receiver :  and  after  the  water  once  appeared  to  fwell,  then  at  each  time 
the  flop  cock  was  turned  to  let  out  the  air  from  the  receiver  into  the  pump,  the 
water  in  the  neck  of  the  glafs  did  fuddenly  rife  about  the  breadth  of  a  barley-corn 
in  the  neck  of  the  glafs,  and  fo  attained  by  degrees  to  a  confiderable  height  above  the 
mark  formerly  mentioned.  And  at  length  (to  make  the  expanfion  of  the  water  more 
evident)  the  outward  air  was  fuddenly  let  in,  and  the  water  immediately  fubfided,  and 
deferted  all  the  fpace  it  had  newly  gained  in  the  glafs. 

And,  on  this  occafion,  it  will  not  perhaps  be  amifs  to  acquaint  your  Lordfhip  here 
(though  we  have  already  mentioned  it  in  another  paper,  to  another  purpofe)  with 
another  expedient  that  we  made  ufc  of  two  or  three  years  ago,  to  try  whether  or  no 
water  had  a  fpring  in  it.  About  that  rime  then,  that  great  and  learned  promoter  of 
experimental  philofophy  Dr.  IVilkim,  doing  me  the  honour  to  come  himfelf,  and  bring 
i"on;e  of  his  inquifitivc  friends  to  my  lodging,  we  there  had  in  readinefs  a  round  and 
hollow  veffel  of  pewter,  great  enough  to  contain  two  pounds  of  water,  and  exactly 
clofe  ever)'  where  but  at  one  little  hole  where  it  was  to  be  filled ;  then  partly  by  fuck- 
ing out  the  air,  and  partly  by  injecting  water  with  a  fyringe,  it  was  (not  without 
fome  difficulty)  filled  up  to  the  top ;  and  that  hole  being  placed  directly  upwards, 
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there  was  a  little  more  water  leifurcly  forced  in  by  the  fyringe.  Upon  which,  though 
the  vcfiel  were  permitted  to  reft,  and  the  hole  kept  in  its  former  pofture,  yet  the 
comprefled  wat  r  leifurely  fwelled  above  the  orifice  of  the  hole,  and  divers  drops  ran 
over  along  the  fides  of  the  veflcl.  After  this  we  caufed  a  fkilful  pewterer  (who  had 
made  the  globe)  to  clofe  it  up  in  our  prefence  with  foder  fo  exquifitcly,  that  none  fuf- 
pected  there  was  any  thing  left  in  it  befides  water.  And  laftly,  the  vcfiel  thus  fodered 
up,  was  warily  and  often  ftruck  in  divers  places  with  a  wooden  mallet,  and  thereby 
was  manifeftly  comprcficd,  whereby  the  inclofed  water  was  crouded  into  lefs  room 
than  it  had  before  :  and  thereupon  we  took  a  needle,  and  with  it  and  the  mallet  per- 
forated the  veflel,  and  drew  out  the  needle  again  j  the  water  (but  in  a  very  fiendcr 
ftream)  was  fuddenly  thrown  after  it  into  the  air,  to  the  height  of  two  or  three  feet. 
As  for  the  other  phenomena  of  this  experiment,  fince  they  belong  not  to  our  prefent 
purpofe,  and  are  partly  mentioned  in  another  of  our  papers,  wc  fliall,  inftcad  of 
recording  them  here,  give  this  advertifement :  that  as  evidently  as  this  experiment, 
and  that  made  in  our  receiver,  feem  to  prove  a  power  in  the  water  to  expand  and  re- 
ftore  itfelf  after  compreflion  •,  yet  for  a  reafon  to  be  met  with  ere  long,  I  judged  it  not 
&fe  to  infer  that  conclulion  from  thefe  premifes,  till  1  had  made  fome  of  the  following 
trials,  to  the  mention  of  which  I  will  therefore  haften. 


EXPERIMENT  XXI. 

TO  dilcovcr  whether  the  expanfion  of  the  water  really  proceeded  from  an  elaftical" 
power  in  the  parts  of  the  water  itfelf,  we  thought  it  requifite  to  try  two  things : 
the  one,  whether  or  no  the  atmofphere  gravitates  upon  bodies  under  water  j  and  the 
other,  whether  in  cafe  it  do  gravitate,  the  intumefcence  of  the  water  may  not  be 
afcribed  to  fome  fubftancc  fubtler  than  itfelf,  refiding  in  it.  In  order  to  the  fatisfy- 
ing  myfelf  about  the  firft  of  thefe,  I  intended  to  let  down  into  the  receiver  a  veflel 
of  water,  wherein  (hould  be  immerfed  a  very  imall  oiled  bladder,  almoft  devoid  of 
air,  but  ftrongly  tied  up  at  the  neck  with  a  ftring,  and  detained  a  little  under  water 
by  fuch  a  weight  faftened  to  that  ftring,  as  fhould  juft  be  able  to  keep  the  bladder 
from  fwimming,  and  no  more.  For  I  fuppofed,  that  if  when  all  things  were  thus 
ordered,  the  receiver  were  emptied,  in  cafe  there  were  any  fuch  preflurc  of  the  at- 
mofphcre  upon  water,  as  I  was  inclined  to  believe,  the  air  within  the  bladder,  being, 
upon  the  exfu&ion  of  the  air  within  the  receiver,  freed  from  that  preflure,  and  being 
prcfled  only  by  the  fmall  weight  of  the  incumbent  water,  would  confiderably  expand 
itfelf  j  but  whilft  we  were  preparing  bladders  for  this  experiment,  there  occurred  an 
eafy  way  for  the  making  at  once  both  the  difcoveries  1  defired. 

We  took  then  a  glafs  phial,  containing  by  guefs  a  pound  and  fome  ounces  of 
water ;  this  we  filled  top  full,  and  then  we  put  into  the  neck  of  it  a  glafs  pipe  a 
pretty  deal  bigger  than  a  goofe-quill,  open  at  both  ends,  and  of  divers  inches  in 
length  :  one  end  of  this  pipe  was  fo  put  into  the  neck  of  the  phial,  as  to  reach  a  little 
below  it,  and  then  was  carefully  cemented  thereto,  that  no  air  might  get  into  the 
phial,  nor  any  water  get  out  of  it,  otherwife  than  through  the  pipe  ;  and  then  the 
pipe  being  warily  filled,  about  half-way  up  to  the  top,  with  more  water,  and  a  mark 
being  pafted  over  againft  the  upper  furface  of  the  liquor,  tht  phial  thus  fitted  with 
the  pipe  was,  by  firings  let  down  into  the  receiver,  and  according  to  the  wonted 
manner  exquifitcly  clofed  up  in  it. 

This  done,  we  began  to  pump  out  the  air,  and  when  a  pretty  quantity  of  it  had 
been  drawn  away,  the  water  in  the  pipe  began  to  rife  higher  in  the  pipe,  at  the  fides 
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of  which  fomc  little  bubbles  difcovered  themfclves.  After  a  little  while  longer,  the 
water  ftill  fwelling,  there  appeared  at  the  bottom  of  the  pipe  a  bubble  about  the 
bignefs  of  a  fmall  pea,  which  afcending  through  the  pipe  to  the  top  of  the  water* 
itayed  there  a  while  and  then  broke  j  but  the  pump  being  nimbly  plied,  the  expanfion 
of  the  water  fo  increafed,  that  quickly,  getting  up  to  the  top  of  the  pipe,  fomc  drops 
of  it  began  to  run  down  along  the  outfidc  of  it ;  which  obliged  us  to  forbear  pump- 
ing a  while,  and  give  the  water  leave  to  fubfide  within  lefs  than  two  inches  of  the 
bottom  of  the  pipe.  After  this,  the  pump  being  again  fet  on  work,  the  bubbles 
began  to  afcend  from  the  bottom  of  the  pipe,  being  not  all  of  a  fize,  but  yet  fo  big, 
•ihat  eftimating  one  with  another,  they  appeared  to  be  of  the  fize  of  the  fmaller  fort 
of  peas ;  and  of  thefe  we  reckoned  about  fixty  which  came  up  one  after  another, 
befides  ftore  of  fmaller  ones,  of  which  we  made  no  reckoning.  And  at  length, 
growing  weary  of  reckoning  and  pumping  too  (becaufe  we  found,  that  in  fpight  of* 
.all  our  pains  and  induftry,  fome  undifcerned  leak  or  other  in  the  receiver  hindered  us 
from  being  able  to  empty  it  altogether)  we  thought  fit  to  defift  for  that  time,  after 
trial  made  of  what  operation  the  external  air,  being  let  in  upon  the  expanded  water, 
would  have  •,  and  accordingly  turned  the  key  to  let  in  the  air,  we  faw,  as  we  expect- 
ed, that  the  water  in  the  pipe  in  a  moment  fell  down  almoft  to  the  bottom  of  it 

Now  of  this  experiment  there  are  two  or  three  circumftances  yet  to  be  mentioned, 
which  arc,  no  lefs  than  thofc  already  recited,  pertinent  to  our  prcfent  purpofe. 

In  the  firft  place  then,  when  the  greater  part  of  the  air  had  been  pumped  out  of 
the  receiver,  the  rifing  bubbles  afcended  fo  very  flow  in  the  pipe,  that  their  progrefs 
was  fcarce  difcernible ;  which  feemed  to  proceed  from  this,  that  their  bignefs  was 
fuch,  that  they  could  not  fufficiently  extend  themfelves  in  the  cavity  of  the  glafs, 
without  preffing  on  both  hands  againft  the  fides  of  it,  whereby  they  became  of  more 
difficult  extrufion  to  the  water.  And  though  it  may  fecm  ftrange  that  thefe  bubbles 
ftiould  be  of  any  confidcrable  bulk,  fince  it  is  like  they  confifted  of  lefier  parcels  of 
the  air  lurking  in  the  water,  than  thofc  that  were  vigorous  enough  to  make  their  way 
through,  long  before  them  •,  yet  they  were  commonly  much  larger  than  before,  fome 
of  them  being  equal  in  quantity  to  four  or  five  peas  ;  whether  this  their  increafc  of 
bulk  proceeded  from  the  greater  decrement  or  the  prcflure  of  the  air,  or  from 
the  union  of  two  or  three  of  thofe  numerous  bubbles  which  were  then  generated 
below  the  bottom  of  the  pipe,  where  we  could  not  fee  what  was  done  among 
them. 

Another  thing  we  noted  in  our  bubbles  was,  that  whereas  in  ordinary  ones  the  air, 
together  with  the  thin  film  of  water  that  inverts  and  detains  it,  is  wont  to  fwell  above 
the  furface  of  the  water  it  fwims  on,  and  commonly  to  conlHtute  hemifpherical  bodies 
with  it,  the  little  parcels  of  air  that  came  up  after  the  receiver  was  pretty  well  emptied, 
did  not  make  protuberant  bubbles,  but  fuch  whofe  upper  furface  was  either  level 
.with,  or  btneath  that  of  the  water ;  fo  that  the  upper  iurface  being  ufually  fome- 
what  convex,  the  kfs  protuberant  parts  of  it  had  a  pretty  quantity  of  water  remain- 
ing above  them. 

We  alfo  farther  obferved,  that  whereas  in  the  bubbles  that  firft  appeared  in  the 
pip?,  the  afcending  air  did,  as  in  other  common  bubbles,  make  its  way  upwards  by 
dividing  the  water  through  which  it  palled,  in  thofe  bubbles  that  appeared  at  the 
latter  end  of  our  experiment,  when  the  prefllire  of  the  little  external  air,  remaining 
in  the  receiver,  was  grown  inconfiderable  ;  the  afcending  parcels  of  air  having  now 
little  more  than  the  weight  of  the  incumbent  water  to  furmount,  were  able  both  fo 
to  expand  themfelves  as  to  fill  up  that  part  of  the  pipe  which  they  pervaded,  and  by 
preffing  every  way  againft  the  fides  of  it,  to  lift  upwards  with  them  what  water  they 
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found  above  them,  without  letting  any  confiik-rable  quantity  glide  down  along  the 
fides  of  the  glals  :  fo  that  fometimes  we  could  fee  a  bubble  thruft  on  before  it  a  whole 
cylinder  of  water  of  perhaps  an  inch  high,  and  carry  it  up  to  the  top  of  the  pipe  ;■ 
though,  as  we  formerly  noted,  imon  the  letting  in  the  external  air,  thefe  tumid 
bubbles  fuddeniy  relapfcd  to  their  former  inconfpicuoufnels. 

All  thefe  things  laid  together  feemed  fufficier.tly  to  confirm  that,  which  the  con- 
federation of  the  thing  itfelf  would  eafdy  enough  perfuade  ;  namely,  that  the  air,  and 
fuch  like  bodies  being  under  water,  may  be  prefled  upon  as  well  by  the  atmofphere,  as 
by  the  weight  of  the  incumbent  water  itfclf. 

Hence  likewife  we  may  verify  what  we  obferved  at  the  clofe  of  the  foregoing  ex- 
periment ;  namely,  that  from  the  fole  (welling  of  water  there  recorded,  it  cannot  be 
fo  fafcly  concluded,  that  water,  when  freed  from  compreffion,  is  endowed  with 
an  elaftical  power  of  expanding  itfelf:  fincc  thejeby  it  appears  that  the  intumefcence- 
produced  by  that  experiment,  may  (at  lead  in  great  part)  be  afcribed  to  the  numerous 
little  bubbles  which  are  wont  to  be  produced  in  water,  from  which  the  preffure  of  the 
atmofphere  is  in  great  meafure  taken  off.  So  apt  are  we  to  be  milled,  even  by  experi- 
ments themfelves,  into  miftakes,  when  either  we  confider  not  that  molt  effects  may 
proceed  from  various  caufes,  or  mind  only  thofe  circumftances  of  our  experiment,, 
which  fecm  to  comply  with  our  preconceived  hypothefis  or  conjectures. 

And  hence  it  feems  alfo  probable,  that  in  die  pores  or  invifible  little  recedes  of 
water  itfelf  there  lie  commonly  intcrfperfed  many  parcels  of  either  air,  or  at  lead 
fomething  analogous  thereunto,  although  fo  very  fmall,  that  they  have  not  been  hi- 
therto fo  much  as  fufpected  to  lurk  there.  But  it  it  be  demanded  howit  appears  that 
there  is  intcrfperfed  through  the  body  of  water  any  fubftance  thinner  than  itfelf,  and 
why  that  which  produced  the  bubbles  above  mentioned  fhould  not  be  refblutely  laid- 
to  be  nothing  elfe  than  a  more  active  and  fpirituous  part  of  the  water;  we  (hall,  in 
order  to  the  elucidation  of  this  matter,  fubjoin,.  to  what  was  formerly,  delivered,  the 
following  experiment. 

EXPERIMENT  XXII.- 

WE  recited  in  our  nineteenth  experiment,  how  by  drawing  moft  of  the  air  out' 
of  the  receiver,  we  made  the  water  fubfide  by  degrees  in  a  glafs  not  four  foot 
lbng  :  we  (hall  now  add,  that  in  the  like  experiment  made  in  fuch  a  tube,  or  a  greater, 
it  may  be  obferved,  that  when  the  water  begins  to  fall,  there  will  appear  (tore  of 
bubbles  fattened  all  along  to  the  fides  of  the  glafs  •,  of  which  bubbles,  by  the  agita- 
tion of  the  vefTcl  confequent  upon  pumping,  there  will  arife  good  numbers  to  the  top 
of  the  water,  and  thereby  break  j  and  as  the  cylinder  of  water  is  brought  to  be  lower 
and  lower,  fo  the  bubbles  will  appear  more  numerous  in  that  part  of  the  tube  which 
the  water  yet  fills  ;  and  the  nearer  the  furface  of  the  water,  in  its  defcent,  approacheth 
to  thefe  bubbles,  the  greater  they  will  grow,  becaule,  having  the  lefs  weight  and  pref- 
fure upon  them,  the  cxpanficn  of  that  air  which  makes  them,  can  be  the  lefs  refilled 
by  the  preffure  of  the  incumbent  water  and  air ;  as  feems  probable  from  hence,  that 
upon  the  letting  in  a  little  external  air,  thofe  bubbles  immediately  (brink. 

It  may  indeed,  as  we  lately  intimated,  be  conjectured,  that  thelc  bubbtes  proceed 
not  fo  much  from  any  air  pre-exiftent  in  the  water,  and  lurking  in  the  pores  ot  it, 
as  from  the  more  fubtle  parts  of  the  water  itfclf-,  which,  by  the  expanfion  allowed 
them  upon  the  diminifhed  preffure  of  the  ambient  bodies,  may  generate  fuch  bubbles. 
And. indeed,  I  ain  not  yet  fo  well  fatislied  that  bubbles  may  r.ot  (at  lcaft  ibmetimcs) 
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have  fuch  an  origination :  but  that  which  makes  me  fufpect  that  thofe  in  our  trials 
contain  real  air,  formerly  latitant  in  the  pores  of  the  water,  is  this,  that  upon  the 
inlettingof  the  external  air,  the  water  was  not  again  impelled  to.  the  very  top  of  die 
•tube  whence  it  began  to  fall,  but  was  Hopped  in  its  afcent  near  an  inch  beneath  the 
top.  And  fince,  if  the  upper  part  of  the  tube  had  been  devoid  of  any  other  than 
fuch  ethereal  matter  as  was  fubtlc  enough  freely  to  penetrate  the  pores  of  the  glals, 
the  external  air  would  have  been  able  to  impel  the  water  to  the  top  of  a  tube  leven 
or  eight  times  as  long  as  ours  was ;  the  phenomenon  under  confideration  feemed  ma- 
nifeftly  to  argue,  that  the  many  bubbles  that  broke  at  the  top  of  the  water,  did  con- 
tain a  real  air,  which  being  collected  into  one  place,  and  hindered  by  the  top  of  the 
glafs  from  receding,  was  able  to  withfland  the  preflure  of  the  outward  air.  As  we 
Ice  that  if  never  fo  little  air  remain  in  the  tube  upon  the  making  the  experiment  de 
vacuo  with  quickfilver,  no  inclining  of  the  tube  (though  along  one)  will  enable  a  man 
to  impel  the  mercury  up  to  the  very  top,  by  reafon  (as  we  formerly  noted)  of  the 
refinance  of  the  included  air,  which  will  not  be  comprefled  beyond  a  certain 
degree. 

But  in  order  to  a  farther  difcovery  what  our  bubbles  were,  we  will,  on  this  occa- 
fion,  inform  your  Lordfliip,  that  we  tried  the  XlXth  experiment  in  one  of  our  fmall 
receivers,  and  found,  that  upon  the  drawing  down  of  the  water,  fo  many  bubbles 
difclofed  themfelves,  and  broke  into  the  upper  part  of  the  tube,  that  having  after- 
wards let  in  the  external  air,  the  water  was  not  thereby  impelled  to  the  top  of  the 
tube  (three  foot  in  length)  within  a  little  more  than  halt  an  inch.  And  whether  or  no 
it  were  air  that  poflcfled  that  fpace  at  the  top  of  the  tube,  which  was  not  filled  with 
water,  we  took  this  courfc  to  examine.  We  drew  the  fecond  time  the  air  out  of  the 
receiver,  and  found,  that  by  reafon  of  the  body  that  poflfefled  the  top  of  the  tube, 
we  were  able  not  only  to  make -the  water  in  the  tube  fall  to  a  level  widi  the  furface  of 
the  water  in  the  vcflel,  but  alio  (by  plying  the  pump  a  little  longer)  a  great  way  be- 
neath it ;  which,  fince  it  could  not  well  be  alcribed  to  the  bare  fubfiding  of  the 
water,  by  reafon  of  its  own  weight,  argued  that  the  water  was  deprefled  by  the  air  : 
which  was  confirmed  by  the  figure  of  the  furface  of  the  water  in  the  tube,  which 
was  much  more  concave  than  that  of  water  in  tubes  of  that  bignefs  ufeth  to  be.  And 
this  farther  trial  (to  add  that  upon  the  bye)  we  made  at  the  fame  time  ;  that  when  the 
water  in  the  pipe  was  drawn  down  almoft  as  low  as  the  water  without  it,  we  obferved, 
that  (though  we  defiikd  from  pumping)  by  the  bare  application  of  a  hand  moderately 
v/arm  to  thcJcferted  part  of  the  tube,  the  remaining  water  would  be  fpeedily  and 
notably  depreffed.  And  having  for  a  while  held  a  kindled  coal  to  the  outfide  of  the 
tube,  'the  pump  bung  ftill  unimploycd,  becaufe  the  vcflel  chanced  to  hold  extra- 
ordinarily well)  the  air  was  by  the  heat  fo  far  expanded,  that  it  quickly  drove  the 
xvatcr  to  the  bottom  of  the  tube,  which  was  divers  inches  beneath  the  furface  of  the 
ambient  water.  Whereby  it  appears  (by  the  lame  way  by  which  we  formerly  mea- 
lured  the  dilatation  of  the  air)  that  the  air,  even  when  it  is  expanded  to  between  go 
and  100  times  its  extent,  will  yet  readily  admit  of  a  much  farther  rarefaction  by 
heat. 

I  confidered  alfo  that  in  cafe  the  bubbles  we  have  been  fpeaking  of,  were  produced 
by  the  parcels  of  air  latirant  in  the  water,  that  air  being  now  got  together  to  the  top 
ot  the  tube,  though  the  air  were  again  drawn  out  of  the  receiver,  the  taking  off  its 
preflure  would  not  difcloi'e  bubbles  as  before ;  and  accordingly,  the  air  being  again 
pumped  out,  the  water  in  the  tube  defcended  as  formerly ;  but  for  a  great  while  we 
fcarce  law  one  bubble  appear,  only  when  the  receiver  had  been  very  much  exhaufted, 
and  the  water  was  fallen  very  low,  there  appeared  near  die  bottom  of  the  tube,  cer- 
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tain  little  bubbles,  which  feemed  to  confift  of  fuch  parcels  of  air  as  had  not,  by 
reafon  of  their  fmallnefs,  got  up  to  the  top  of  the  water,  with  the  more  bulky  and 
vigorous  ones.  And  that  which  is  not  inconfiderable,  is,  that  having,  by  letting  in 
the  air,  forced  up  the  water  into  the  tube,  wc  could  not  perceive  that  it  afcended  near 
the  top,  though  we  permitted  the  engine  to  remain  unimployed  for  two  or  three  nights 
together,  and  watched  whether  the  water  would  fwell  up  and  fill  the  tube.  And 
on  this  occafion  I  remember,  that  having  tried  fuch  an  experiment  as  this  with  quick- 
filver  in  ft  cad  of  water,  in  a  tube  of  about  a  foot  and  a  naif  long,  wherein  it  might 
feem  more  hopeful  to  efcape  bubbles  ;  yet  upon  the  drawing  down  the  quickfilver  as 
low  as  we  could,  and  letting  in  the  external  air  upon  it,  we  found  that  fome  lurking 
particles  of  air  were  got  up  to  the  top  of  the  tube,  and  hindered  the  quickfilver  from 
being  forced  up  again  fo  high.  And  though  the  quickfilver  were  by  this  means 
brought  to  appear  a  very  cfofe  and  lovely  metalline  cylinder,  not  interrupted  by 
interiperfed  bubbles  as  before ;  yet  having  caufed  the  air  to  be  again  drawn  out  of  the 
receiver,  I  could  perceive  feveral  little  bubbles  to  difclofe  themielves,  fattened  to  the 
infidc  of  the  tube,  near  the  bottom  of  it  j  and  having  purpofely  watched  one  or  wo 
of  the  chiefeft,  I  had  the  pleafure  to  obferve,  that  though  they  grew  bigger  and 
bigger  as  the  furface  of  the  mercurial  cylinder  fell  nearer  and  nearer  to  them,  fo  as 
that  at  length  they  fwelled  into  a  confpicuous  bulk  ;  yet  upon  the  wary  letting  in  the 
air  upon  them,  they  did  not  break,  but  prefently  ftirunk  up  into  a  littlenefs  that  ren- 
dered them  inconfpicuous. 

Whence  it  feems  very  probable,  if  not  certain,  that  even  in  the  clofeft  and  moft 
ponderous  liquors,  and  therefore  much  more  in  water,  there  may  lurk  undifcernable 
parcels  of  air,  capable,  upon  the  removal  of  the  prcflure  of  the  ambient  air  (though 
but  in  part)  and  that  of  the  liquor  wherein  it  lurks,  to  produce  confpicuous  bubbles. 
And  confequently,  if  it  feem  inconvenient  to  admit  an  elattical  power  in  the  water, 
it  may  be  faid  that  the  fwclling  of  the  comprefled  water  in  the  pewter  vcflel  lately 
mentioned,  and  the  fpringing  up  of  the  water  at  the  hole  made  by  the  needle,  were 
not  the  efFc&s  of  any  internal  Elater  of  the  water,  but  of  the  fpring  of  the  many 
little  particles  of  air  difperfed  through  that  water,  and  afting  upon  it  in  their  fudden 
recovering  themfelves  to  a  greater  extent,  than  that  to  which  a  violent  compreflion 
had  reduced  them. 

But  though,  from  all  thefe  particulars,  it  feems  manifeft  that  the  bubbles  we  have 
been  all  this  while  treating  of,  were  produced  by  fuch  a  fubftance  as  may  be  properly 
enough  called  air  \  yet  till  we  fhall  have  had  the  opportunity  of  making  fome  farther 
trials  concerning  the  nature  of  the  air,  we  ftiall  not  refolutely  determine  whether  or 
no  air  be  a  primogcnial  body  (if  I  may  fo  fpeak)  that  cannot  now  be  generated  or 
turned  either  into  water  or  any  other  body.  Yet  in  the  mean  while  (becaufe  it  is  an 
important  queftion,  and,  if  rightly  determined,  may  much  conduce  to  the  knowledge 
of  the  nature  of  the  air)  wc  think  it  not  unfit  to  make  a  brief  mention  of  fome  of 
the  particulars  which  at  prefent  occur  to  our  thoughts  in  favour  of  cither  part  of  the 
queftion. 

First  then,  divers  Naturalifts  efteem  the  air  (as  well  as  other  elements)  to  be  in- 
gencrablc  and  incorruptible.  And  reafons  plaufiblc  enough  may  be  drawn  to  coun- 
tenance this  opinion,  from  the  confideration  of  that  permanency  that  ought  to  be- 
long to  the  corporeal  principles  of  other  bodies. 

Next,  experience  may  be  pleaded  to  the  fame  purpofo,  for  I  have  read  of  fome 
who  in  vain  attempted  to  turn  air  into  water,  or  water  into  air. 
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The  diligent  Scbottus  tells  us,  that  amongft  other  rarities  to  be  met  with  in  that 
fSljJfai    great  repofitory  of  them,  the  Mufieum  Kircbmanum,  there  is  a  round  glafs  with  a 
£"—■»•    tapering  neck  near  half  full  (as  one  may  guefs  by  the  fchemc  he  annexeth)  of  or- 
cuif.  J!     dinary  Ipring  water,  Which  having  been  hermetically  lhut  up  there  by  Clavius  the 
famous  geometrician,  the  included  water  is  to  this  day  preferred,  not  only  clear  and 
pure,  as  if  it  were  but  newly  put  in  i  but  (as  it  feems)  without  (in  the  leaft)  turning 
into  air,  notwithftanding  its  having  been  kept  there  thefe  fifty  years  :  for  he  tells  us, 
that  the  water  hath  continued  there  all  this  while  without  any  diminution. 

Nor  doth  it  appear  in  thofe  glafles,  which  for  chymical  experiments  we  ufually 
clofe  with  Hermes  his  feal  (as  they  call  it)  that  the  included  air  doth,  during  its  long^ 
imprifonmcnt,  notwithftanding  the  alteration  it  receivcth  from  various  degrees  of 
heat,  difecrnably  alter  its  nature.  Whereas  we  plainly  perceive  in  our  digeftions  and 
diftillations,  that  though  water  may  be  rarefied  into  invifible  vapours,  yet  it  is  not 
really  changed  into  air,  buc  only  divided  by  heat,  and  fcattered  into  very  minute 
parts,  which  meeting  together  in  the  alembic  or  in  the  receiver,  do  prefently  return 
into  fuch  water  as  they  conftituted  before.  And  we  alfo  fee,  that  even  fpirit  of 
wine,  and  other  fubtle  and  fugitive  fpirits,  though  they  eafily  fly  into  the  air,  and 
mingle  with  it,  do  yet  in  the  glafles  of  chymifts  eafily  lay  alide  the  difguile  of  air, 
and  rcfumc  the  diverted  form  of  liquors.  And  fo  volatile  falts,  as  of  urine,  hart- 
fhorn,  &c.  though  they  will  readily  difperfe  themfclvcs  through  the  air,  and  play  up 
and  down  in  the  capacity  of  an  alembic  or  a  receiver  ;  yet  will  they,  after  a  while, 
fatten  themfclvcs  to  the  infides  of  fuch  glafles  in  the  form  of  falts. 

Besides,  fince  air  is  confeuedly  endowed  with  an  elaftical  power  that  probably 
proceeds  from  its  texture,  it  appears  not  what  it  is,  that  in  fuch  light  alterations  of 
water,  as  are  by  many  prefumcd  capable  of  turning  it  into  air,  can  be  reafonably  fup- 
pofed  fo  to  contrive  the  particles  of  water,  as  to  give  them,  (and  that  permanently) 
the  ftrufture  requifite  to  a  fpring.  I  add  the  word  permanently,  becaufe  the  newly 
mentioned  obfervations  feem  to  argue  the  corpufcles  of  air  to  be  irreducible  into 
water,  whcre  is  the  aqueous  particles  may  perhaps  for  a  while  be  fo  vehemently  agi- 
tated, as  to  prefs  almoft  like  fprings  upon  other  bodies  ;  yet  upon  the  ccafing  of  the 
agitation,  they  quickly,  by  relaphng  into  water,  difclofe  themfclves  to  have  been 
nothing  elic  whilil  they  counterfeited  the  air. 

Lastly,  the  experiment  formerly  made  in  our  engine  with  a  piece  of  match,  feems 
to  evince,  that  even  thofe  light  and  fubtile  fumes  (for  the  moft  part  not  aqueous 
neither)  into  which  the  fire  itfelf  flutters  dry  bodies,  have  no  fuch  Ipring  in  them  as 
the  air,  fince  they  were  unable  to  hinder  or  rcprefs  the  expanfion  of  die  air  included 
in  the  bladder  they  furrounded. 
Krnut        I  Rt.MfcMCER  indeed,  that  the  learned  Jofepbtts  Acofta,  in  his  hiftory  of  the  Weft 
Indies,  tells  tis,  that  he  faw  in  thofe  parts  fomc  grates  of  iron  fo  rufted  and  confumcd 
Cafe,       by  the  air,  that  the  metal  being  prefled  between  the  fingers,  diflblvcd  (to  ufe  his 
L,b-  ***•*■  words)  to  powder,  as  if  it  had  been  hay  or  parched  ftraw.    And  I  remember  too, 
Gnr(.      that  the  accurate  Varcr/ms  tells  us,  that  in  the  iflands  commonly  called  Azores,  the 
air  (and  wind)  is  fo  fliarp,  that  in  a  fhort  time  it  frets  rot  only  iron  plates,  but  the 
c«?  19.     very  tiles  upon  the  roofs  of  hoi.fes,  and  reducrth  them  to  duft.    And  I  have  elfewherc 
mentioned  f:>mc  recent  obfervations  of  this  kind.    But  it  may  be  laid,  that  the  above- 
mentioned  authors  afcribe  the  recited  eflects  chiefly  to  the  winds,  and  that,  however 
the  corrofion  of  the  iran  and  the  ties  may  proceed  not  from  the  air  itfelf,  or  any  of 
its  genuine  parts,  but  from  fomc  fahne  corpuiclco  difperfed  through  the  air,  and  driven 
by  die  winds  againft  the  bodies  it  is  prefumcd  to  fret.    And  that  fuch  volatile  falts- 
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may  copioufly  afcend  into  the  air,  and  yet  retain  their  nature,  as  doth  the  more  fixr 
fait  in  the  lea  water,  the  fublimations  of  fal-armoniac  may  fufficicntly  evince.  Not 
to  me  .tion,  that  I  have  fliewn  Tome  Triends  a  fecrct  kind  of  faline  fubftance  incom- 
parably fubtler  than  fal-armoniac,  which  did  not  only  eafily  enough  afcend  itfclf,  but 
carried  up  with  it  (ami  that  in  a  very  great  proportion)  the  folid  and  ponderous  body 
even  of  uncalcincd  gold  in  the  form  of  lubtilc  exhalations,  which  did  afterwards 
fallen  theml'elves  to  the  upper  parts  of  the  veflels,  and  yet  manif.ft  rhemfclvcs  to 
continue  gold.  We  remember  alfo,  that  to  try  whether  water  could  It:  turned  into 
air,  we  once  took  an  itoiipile,  into  which  we  had  before  conveyed  fome  water,  and 
placing  it  upon  kindled  coals  when  the  heat  forced  out  a  vehement  ftream  of  aqueous 
vapours  ;  we  tied  about  the  neck  of  it,  that  of  a  bladder,  which  we  bad  before 
emptied  of  air ;  and  rinding  the  rcolipilc  after  a  while  to  blow  up  the  b!  idder,  we 
carefully  tied  it  again,  that  the  included  fubftance  might  not  get  away.  Then  flip- 
ping it  off  from  the  seolipilc,  we  conveyed  it  into  our  receiver,  to  try  whether  or  no 
that,  which  in  part  dillended  the  bladder,  would  appear  by  its  lpring  to  be  true  air  : 
whereby  we  found  that  upon  the  exfuclion  of  the  ambient  air,  the  included  fubftance 
expanded  itfclf  and  the  bladder  to  a  very  much  greater  bulk  than  it  was  of  before.  And 
for  farther  fatufact ion,  having  again  taken  out  the  bladder,  we  fuffercd  it  to  remain  tied 
up  till  next  morning,  to  try  whether  time,  and  the  coldnefs  of  the  night,  would  make 
tie  contained  fubftance  relaple  into  water  :  but  the  next  morning  we  found  it  little  lefs 
tumid  than  before.  1  rcmrmbcr,  I  fay,  that  I  once  made  this  experiment ;  but  I  might 
fay  ii  anfwer  to  it,  that  the  chief  reafon  of  my  mentioning  it,  is,  to  let  your  Lordlhip 
fee,  how  requifuc  it  is  to  be  circumfped  and  confidcrate,  when  we  are  to  make  and  to 
build  upon  nice  experiments.  For  though  1  may  feem  to  have  ufed  fufficient  caution, 
yet  afterward  confulcring  with  myfelf  that  thexolipile  I  had  imployed  was  a  very  large 
one,  and  that  it  required  much  more  care  than  one  that  hath  not  tried  it  would  imagine, 
to  drive  out  all  the  air  from  a  large  arolipilc,  I  cafily  fufpecled  that  the  diftcnfion  of  the 
bladder  in  our  pneumatical  veflel,  might  proceed  not  from  the  watery  ftcams  that 
cime  out  at  the  narrow  mouth  of  the  aiolipilc,  and  had  very  much  wetted  the 
bladder,  but  from  the  rarefied  air  which  in  that  fort  of  veflels  is  wont  for  a  good 
while  together  to  come  out  with  the  rarefied  water :  and  accordingly  having  reiterated 
the  experiment,  I  found  it  very  difficult  (by  reafon  of  the  ftirinking  of  the  bladders 
upon  their  being  heated,  and  of  other  experiments)  to  make  it  lo  accurately  as  to 
deduce  from  it,  that  water  may  be  rarefied  into  true  air. 

Against  the  other  four  above-mentioned  confiderations,  we  cannot  fpend  time  to 
frame  objections,  but  mull  forthwith  proceed  to  the  mention  of  thofe  things  that 
feem  to  argue  that  air  (at  leaft  fuch  as  produced  our  bubbles)  may  be  generated  of 
water  and  other  bodies. 

First  then,  we  have  found  by  experience  that  a  vapid  air,  or  water  rarefied  into 
vapour,  may  at  leaft  for  a  while  emulate  the  elaftical  power  of  that  which  is  generally 
acknowledged  to  be  true  air.  For  if  you  take  a  good  xolipile,  with  a  moderately 
ftrong  and  llender  neck,  and  filling  it  with  water,  lay  it  upon  quick  coals,  you  may, 
after  a  while,  obferve  fo  great  a  preffure  by  fome  of  the  parts  contained  in  the  «eoli- 
pile  upon  others,  diat  die  water  will  fometimes  be  thrown  up  into  the  air  above  three 
or  four  foot  high  ;  and  if  you  then  take  the  jeolipile  almoft  red-hot  from  off  the  fire, 
you  may  perceive  that  the  water  will,  for  a  longer  time  than  one  would  cafily  ima- 
gine, continue  to  be  fpouted  out  in  a  violent  ftream.  And  if  there  remains  but  little 
water  in  the  reolipile  when  it  is  taken  very  hot  from  the  fire,  immerfing  the  neck  of 
it  into  cold  water,  you  will  find,  that  after  it  begins  to  fuck  in  fome  water,  there  will 
be  made  from  time  to  time  llore  of  large  bubbles  in  that  water  wherein  the  neck  was 
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plunged.  Which  bubbles  feem  manifeftly  to  proceed  from  hence,  that  for  a  while 
the  heat  in  the  xolipile  continues  ftrong  enough  to  rarefy  part  of  the  water  that  is 
fucked  in,  and  expel  it  in  the  form  of  vapours  through  the  water  incumbent  on  the 

f)ipc.  If  alfo  when  the  xolipile  is  almoft  full  of  water,  and  therefore  can  contain  but 
ittle  air ;  you  hold  a  coal  or  brand  in  that  ftream  of  vapours  that  ifllies  out  of  the 
narrow  mouth  of  it,  you  will  find  this  vapid  or  rorid  air  (if  I  may  fo  call  it)  to  blow 
the  fire  very  ftronely,  and  with  a  roaring  noife.  And  that  it  be  not  faid  that  it  is  by 
the  external  air  which  the  aqueous  (teams  drive  before  them,  and  not  by  the  (teams 
themlelves,  that  the  blaft  is  made  and  the  flame  excited  •,  it  hath  been  obfervcd,  that 
by  approaching  the  coal  or  brand  almolt  to  the  mouth  of  the  xolipile,  the  wind  ap- 
peared more  vehement,  than  if  the  body  to  be  kindled  were  held  fome  inches  off. 

Bur  in  regard  the  elaflical  power  of  the  ftream,  ifluing  out  of  an  xolipile, 
feems  manifeftly  due  to  the  heat  that  expands  and  agitates  the  aqueous  particles 
whereof  that  ftream  confills,  and  that  fuch  rapid  winds  lecm  to  be  but  water  Scattered 
into  little  parts  and  fet  a-moving;  fince  we  find,  that  holding  a  knife,  or  any  folid, 
fmooth,  and  clofe  body  againft  the  ftream  that  iflues  out  of  the  xolipile,  the  vapours 
condenfing  upon  it,  will  prefently  cover  it  with  water :  it  will  be  very  pertinent  to 
fubjoin  a  notable  experiment  that  I  remember  I  have  met  with,  in  the  defcription 
given  us  by  the  induftrious  Kircber,  of  fcvcral  mufical  engines.  And  (though  it 
may  feem  fomewhat  prolix)  we  will  recite  what  he  delivers  in  his  own  words,  which 
arc  thefr. 

Kitxh.  Cum  ecdem  tempore  quo  b*c  fcripfi,  fumma  Pent.  Innocentii  Xmi  mandato  organ}  by- 
AconM&*  dreuUc't  in  borto  ^uirinali  conjlituendi  cura  mibi  commendata  effet.  ALoliam  cameratn 
Lvi'.n.      infigni  fane  fucceffu  conflrui  juffimus,  ed  qur  fequitur  ratione. 

**  9-  Erat  longitude  fixe  altitudo  camera  AH;  pedum  latitudine  3  fere  ex  lateribus  con* 

j«fiv'  ftrucla;  in  medio  duo  tenebat  diapbragmata  CD  cjf  EF  in  modum  cribri  pluribus fora- 
4£jJJj*  minibus  per  tuft.  Paulo  infra  canalis  G  aquam  advebens  inferebatur  in  H  eidem  epifto- 
murn  parabat  exitum.  Aqua  itaque  per  canalem  G  maxima  impetu  ruens  vehement  iffimum 
ventum  mox  intus  excitabat;  qui  vent  us  nimia  bumiditate  imbutus,  ut  purior  exiret  fic- 
aorque,  diapbragmata  ilia  in  cribri  modum  pertufa,  ordinata  funt.  Intra  bxc  enim  aqu  e 
vebmens  agitatio  rupta  fracldque  a'crem  puriorem  per  A  canalem  fubtiliorc'mque  emittebct  : 
verum  cum  psjlea  invent  um  fit  a'crem  plus  aquo  bumidum  interioribus  organi  meatibus 
maximum  detrimentum  inferre :  bine,  ut  air  aquofus  ficciffmam  confiftentiam  acquireret, 
ordinavimus  canalem  plumbeum  QJi.  in  belicem  contortum  vafi  S  afiquantulum  capaciori 
in  modum  urn*  efformato,  infer  turn.  Intra  urnam  enim  plumb  earn  13  canalem  tortuofum 
illifus  air  bumidus,  it  a  ab  omni  aquofitate  defscabatur,  ut  ex  furno  in  orgr.num  derivatus 
dici  potuerit.  Urna  S  canalis  tvrtuofi  QJt  ultimum  orificium  Z  inferitur  ancmolbcca  or- 
gani.   Et  banc  modum  organis  bydraulicis  omnium  aptiffimum  reperi. 

Debet  autem  camera  ilia  fituari  in  loto  quantum  fieri  poteft  ficciori,  ita  ut  longo  canali 
aqua  intra  earn  derivetur,  ne  locus  bumiditate  fud  organis  official. 

Thus  far  the  ingenious  Kircberus,  whom  I  the  rather  cite,  becaufe  although  I  have 
been  informed  of  divers  vendidu&s  (as  they  call  them)  by  very  knowing  travellers 
that  have  oblcrved  them  •,  yet  this  relation  of  our  author  being  very  punctual,  and- 
delivered  upon  his  own  particular  experience,  hath,  I  confefs,  made  me  wilh  I  had. 
had  the  good  fortune  when  I  was  at  Rome,  to  take  notice  of  thefe  organs  \  or  that  I 
had  now  the  opportunity  of  examining  of  fuch  an  experiment.  For,  if  upon  a  ftrift 
enquiry  I  mould  find  that  the  breath  that  blows  the  organs  doth  not  really  upon  the 
ceafing  of  its  unufual  agitation  by  little  and  little  relapfe  into  water,  I  (hould  ltrongly 
fufpeift  that  it  is  pofllble  for  water  to  be  eafily  turned  into  air.  I  remember  indeed, 
that  we  have  formerly  taught,  that  thtK  lurks  an  intcrlpcrlcd  air  in  the  pores  cf 
5  ordinary 
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ordinary  water,  which  may  pofiibly  be  ftruck  out  by  the  breaking  of  the  water  in  its 
fall  into  the  ^Eolian  chamber,  (as  he  calls  it.)  But  in  regard  the  fcheme  feems  to 
reprefcnt  that  chamber  as  clofcly  (hut,  and  thereby  forbids  us  to  fuppofc  that  any 
air  is  carried  into  it,  but  what  is  latitant  in  the  water,  it  will  fcarce  feem  probable  (to 
him  who  remembers  how  fmall  a  proportion  of  air  that  appeared  to  be,  when  its 
rarefication  ceafed,  which  was  concealed  in  the  water  we  freed  from  bubbles  in  our 
receiver)  that  fo  little  air  as  is  commonly  difpcrfed  through  water,  mould  be  able,  in 
ib  litde  water  as  was  requiGte  for  fo  fmall  a  room,  to  make  fo  vehement  a  wind  as 
our  author  here  tells  us  of.  I  have  fomctime  therefore  fulpected,  that  in  this  cafe  the 
wind  may  be  produced  by  fmall  particles  of  the  water  itlelf,  forcibly  expelled  out  of 
the  chamber  into  the  organs.  And  to  the  objection,  to  which  I  forefaw  this  guefs  to 
be  liable,  namely,  that,  no  heat  intervening,  there  appeared  nothing  that  mould 
raife  the  water  into  exhalations,  and  give  them  an  impulfe  •,  I  thought  it  might  be 
faid,  that  motion  alone,  if  vehement  enough,  may,  without  fenfible  heat,  fuffice  to 
break  water  into  very  minute  parts,  and  make  them  afcend  upwards,  if  they  can  no 
where  elte  more  eafdy  continue  their  agitation.  For  I  remember  that  travelling  be- 
twixt Lyons  and  Geneva,  I  faw,  not  very  far  out  of  the  way,  a  place  where  the  river 
of  Rh«ney  coming  fuddenly  to  be  ftraitcned  betwixt  two  rocks,  fo  near  each  other, 
that  a  man  may,  (if  my  memory  fail  me  not)  ftand  aftride  upon  both  at  once  i  that 
rapid  ftream  dalhing  with  great  impetuofity  againft  its  rocky  boundaries,  doth  break 
part  of  its  water  intofuch  minute  corpufdes,  and  put  them  into  tuch  a  motion,  that 
paifengers  obferve  at  a  good  diftance  off,  as  it  were  a  mift  arifing  from  that  place, 
and  alcending  a  good  way  up  into  the  air.  Such,  I  fay,  was  my  fufpicion  touching 
the  wind  we  have  been  confidering  •,  but  it  feems  fomething  odd  that  aqueous  va- 
pours fhould,  like  a  dry  wind,  pal's  through  fo  long  and  tortuous  a  pipe  of  lead,  as 
that  defcribed  by  our  author,  fince  we  fee  in  the  heads  of  ftills,  and  the  necks  of 
seolipiles,  how  quickly  fuch  vapours  are  even  by  a  very  little  cold  recondenfed 
into  water.  But  to  this  alio  fomething  may  be  fpecioufly  replied ;  wherefore  con- 
tenting myfclf  to  have  mentioned  our  author's  experiment  as  a  plaufible,  though 
not  demonftrative  proof,  that  water  may  be  tranfmuted  into  air,  we  will  pafs  on  to. 
mention  in  the  third  place  another  experiment,  which  we  tried  in  order  to  the  fame 
enquiry. 

We  took  a  clear  glafs  bubble  (capable  of  containing  by  guefs  abour  three  ounces 
of  water)  with  a  neck  fomewhat  long  and  wide,  of  a  cylindrical  form  ;  this  we  filled 
with  oil  of  vitriol  and  fair  water,  of  each  almoft  a  like  quantity,  and  carting  in  half 
a  dozen  fmall  iron  nails,  we  rtopt  the  mouth  of  the  glafs,  (which  was  top  full  of  li- 
quor) with  a  Hat  piece  of  diapalma  provided  for  the  purpofe,  that,  accommodating 
itlelf  to  the  furfacc  of  the  water,  the  air  might  be  exquifitcly  excluded  :  and  fpecdily 
inverting  the  phial,  we  put  the  neck  of  it  into  a  fmall  wide-mouthed  glafs,  that  rtood 
ready,  with  more  of  the  fame  liquor  in  it,  to  receive  it.  As  foon  as  the  neck  had 
reached  the  bottom  of  the  liquor  it  was  dipped  into,  there  appeared  at  the  upper  part 
(which  was  before  the  bottom)  of  the  phial  a  bubble,  of  about  the  bigoefs  of  a  pea, 
which  feemed  rathet  to  confilt  of  fmall  and  recent  bubbles,  produced  by  the  action 
of  the  diflblving  liquor  upon  the  iron,  than  any  parcel  of  the  external  air  that  might 
be  fufpecled  to  have  got  in  upon  the  invcrfion  of  the  glafs,  efprcially  lince  we  gave 
tune  to  thole  little  panicles  ot  air  which  were  carried  down  with  the  nails  into  the 
Hquor  to  fly  up  again.  But  whence  this  firft  bubble  was  produced,  is  not  fo  material 
to  our  experiment,  in  regard  it  was  fo  fmall :  for  foon  after  wc  perceived  the  bubbles 
produced  by  the  aftion  uf  die  menltruu.n  upon  the  metal,  alcending  copioufly  to  the 
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bubble  named,  and  breaking  into  it,  did  foon  exceedingly  increafc  it,  and  by  de- 
grees deprefs  the  water  lower  and  lower,  till  at  length  the  fubftance  contained  in 
thele  bubbles  pofi'cficd  the  whole  cavity  of  the  glafs  phial,  and  almoft  of  its  neck 
too,  reaching  much  lower  in  the  neck  than  the  furface  of  the  ambient  liquor,  where- 
with the  open-mouthed  glafs  was  by  this  means  almoft  rcplcnifhcd.  And  becaufe  it 
might  be  fufpected  that  the  depreflion  of  the  liquor  might  proceed  from  the  agitation 
whereinto  the  exhaling  and  imprifoned  fleams  were  put,  by  that  heat  which  is  wont 
to  refult  from  that  action  of  corrofive  falts  upon  metals,  we  fullered  both  the  phial 
and  the  open-mouthed  glafs  to  remain  as  they  were,  in  a  window,  for  three  or  four 
days  and  nights  together ;  but  looking  upon  them  fcveral  times  during  that  while, 
as  well  as  at  the  expiration  of  it,  the  whole  cavity  of  the  glafs  bubble,  and  moll  of 
its  neck,  fecmed  to  be  poffeficd  by  air,  fince  by  its  fpring  it  was  able  for  lb  long  to 
hinder  the  expelled  and  ambient  liquor  from  regaining  its  former  place.  And  it  was 
remarkable,  that  juft  before  we  took  the  glafs  bubble  out  of  the  other  glafs,  upon  the 
application  of  a  warm  hand  to  the  convex  part  of  the  bubble  •,  the  imprifoned  fub- 
ftance  readily  dilated  itfclf  like  air,  and  broke  through  the  liquor  in  divers  bubbles 
fuccceding  one  another. 

Havino  alio  another  time  tried  the  like  experiment  with  a  fmall  phial,  and  with 
nails  diflblved  in  aqua  fortis,  we  found  nothing  incongruous  to  what  we  have  now 
delivered.  And  this  circumftance  we  obferved,  that  the  newly  generated  fteams  did 
not  only  poflefs  almoft  all  the  whole  cavity  of  the  glafs,  but  divers  times  without  the 
afliftance  of  the  heat  of  my  hand,  broke  away  in  large  bubbles  through  the  ambient 
liquor  into  the  open  air  :  fo  that  thefe  experiments  with  corrofive  liquors,  fecmed 
manifellly  enough  to  prove,  though  not  that  air  may  be  generated  out  of  the  water, 
yet  that  in  general  air  may  be  generated  anew. 

Lastly,  to  the  foregoing  arguments  from  experience  we  might  eafily  fubjoin  the 
authority  of  Arijlotley  and  of  (his  followers)  the  fchools,  who  are  known  to  have 
taught,  that  air  and  water  being  fymbolizing  elements,  (in  the  quality  of  moifture) 
arc  eafily  tranfmutable  into  one  another.  But  wc  fhall  rather  to  the  foregoing  argu- 
ment add  this,  drawn  from  reafon,  that  if,  as  Leucippuj,  Democriius,  Epiturus  and 
others,  followed  by  divers  modern  Naturalifls,  have  taught,  that  the  difference  of 
bodies  proceeds  but  from  the  various  magnitudes,  figures,  motions,  and  textures  of 
the  fmall  parts  they  confift  of,  (all  the  qualities  that  make  them  differ,  being  dedu- 
cible  from  thence)  there  appears  no  reafon  why  the  minute  parts  of  water,  and  other 
bodies,  may  not  be  fo  agitated  or  connected  as  to  deferve  the  name  of  air.  For  if*, 
we  allow  the  Cartcfian  hypothefis,  according  to  which  as  wc  noted  at  the  beginning 
of  this  letter,  the  air  may  confift  of  any  terrene  or  aqueous  corpufclcs,  provided 
they  be  kept  fwimming  in  the  interfluent  celeflial  matter  j  it  is  obvious  that  air  may 
be  as  often  generated  as  terreftrial  particles,  minute  enough  to  be  carried  up  and 
down,  by  the  celeflial  matter,  afcendinto  the  atmofpherc.  And  if  we  will  have  the 
air  to  be  a  congeries  of  little  (lender  fprings,  it  fcems  not  impoflijle,  though  it  be 
difficult,  that  the  fmall  parts  of  divers  bodies  may  by  a  lucky  concourfe  of  caufes  be 
fo  connected,  as  to  conltitute  fuch  little  fprings,  lince  (as  we  note  in  another  treatife) 
water  in  the  plants  it  nourifheth  is  uiually  contrived  into  ipringy  bodies,  and  even  the 
bare  altered  pofition  and  connection  of  the  parts  of  a  body  may  fuffice  to  give  it  a 
fpring  that  it  had  not  before,  as  may  be  feen  in  a  thin  and  flexible  plate  of  filvcr  ;  unto 
which,  by  fome  ftrokes  of  a  hammer,  you  may  give  a  fpring,  and  by  only  heating 
it  red-hot,  you  may  make  it  again  flexible  as  before. 
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This e,  my  Lord,  are  fomc  of  the  confiderations  at  prefent  occurring  to  my 
thoughts,  by  which  it  may  be  made  probable,  that  air  may  be  generated  anew. 
And  though  it  be  not  impollible  to  propofe  objections  againft  thefe,  as  well  as  againft 
what  hath  been  rcprcfcntcd  in  favour  of  the  contrary  doctrine }  yet  having  already 
almoft  tired  myfelf,  and  I  fear  more  than  almoft  tired  yourLordlhip  with  fo  troublcfome 
an  inquiry  after  the  nature  of  bubbles,  1  (hall  willingly  leave  your  Lordmip  to  judge 
of  the  arguments  alledged  on  either  fide  j  and  I  mould  fcarce  have  ventured  to  enter- 
tain you  lo  long  concerning  fuch  empcy  things  as  the  bubbles,  which  have  occafioned 
all  this  difcourfe,  but  that  I  am  willing  to  invite  you  to  take  notice  with  me  of  the 
©bfcurity  of  things,  or  the  dimnels  of  our  created  intellects  (which  yet  of  late  too 
many  fo  far  prefume  upon,  as  either  to  deny  or  cenfure  the  Almighty  and  Omni- 
fcient  Creator  himlelf)  and  to  learn  hence  this  leflbn,  that  there  arc  very  many  things 
in  nature  that  we  difdainfully  overlook  as  obvious  or  defpicable,  each  of  which  would 
excrcifcourunderftandings,  if  not  pofe  them  too,  if  we  would  but  attentively  enough 
confider  it,  and  not  fuperficially  contemplate,  but  attempt  fatisfa&orily  to  explicate 
the  nature  of  it. 


EXPERIMENT  XXIII. 

SINCE  the  writing  of  the  twenty-firft  and  twenty-fecond  experiments  (and  not- 
withftanding  all  that  hath  been  on  their  occaflon  delivered  concerning  bubbles)  we 
made  fome  farther  trials  in  profecution  of  the  fame  inquiry  whereto  they  were 
defigned. 

We  chofe  then,  amongft  thole  glafics  which  chymifts  are  wont  to  call  philofophical 
eggs,  one  that  containing  about  nine  ounces  of  water,  had  a  neck  of  half  an  inch  in 
diameter  at  the  top,  and  as  we  guefled,  almoft  an  inch  at  the  bottom  ,  which  breadth 
we  pitched  upon  for  a  reafbn  that  will  by  and  by  appear:  then  rilling  it  up  with 
common  water  to  the  height  of  about  a  foot  and  an  halt,  fo  that  the  upper  part  re- 
mained empty,  we  fliut  it  into  the  receiver,  and  watched  what  would  follow  upon 
pumping,  which  proved  that  a  great  part  of  the  air  being  d-awn  out,  the  bubbles 
began  to  difcover  themfclves  at  the  bottom  and  fides  of  the  glafs ;  and  increafing,  as 
the  air  was  more  and  more  drawn  away,  they  did  from  time  to  time  afcend  copioufly 
enough  to  the  top  of  the  water,  and  there  quickly  break ;  but  by  reafon  that  the 
widenefs  of  the  glafs  allowed  them  free  {  aflage  through  the  water,  they  did  not  ap- 
pear as  in  the  former  experiments  to  make  it  fwcll :  the  water  fcarce  ever  rifing  at 
all  above  the  mark  affixed  to  its  upper  furface,  when  it  was  put  in ;  and  upon  the 
return  permitted  to  the  outward  air,  and  confequenily  the  fhrinking  in  of  the  remain- 
ing bubbles,  the  water  feemed  to  have  loft  of  its  firft  extent,  by  the  avolation  of  the 
formerly  intcrfperfed  air. 

Being  willing  hkewife  to  try  whether  diftilled  water  were,  by  having  been  divided 
in:o  minute  parts,  and  then  reunited,  more  or  lefs  dilpoted  to  expand  itfelf  than 
water  not  cintuled  ■,  we  took  out  of  our  laboratory  fome  carefully  diftilled  rain- 
water, and  put  about  two  ounces  of  it  into  a  round  glafs-bubble,  with  a  very  Imall 
neck  (not  exceeding  the  fixth  part  of  an  inch  in  diameter)  which  we  filkd  half  way 
to  the  top,  and  then  conveyed  it  into  the  receiver ;  the  itfuc  was,  that  though  we 
drew  out  more  air  than  ordinary,  yet  there  appeared  not  the  leait  intumcfccnce  of 
the  wuicr,  nor  any  afcending  bubbles. 

But  fufpecring  that  either  the  fmall  quantity  of  the  water  or  the  figure  of  the  vefiel 
Hughe  have  an  iaicrcftin  this  odd  phenomenon,  we  took,  the  lately  mentioned  philofo- 
phical 
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phical  egg,  and  another  not  much  differing  from  it ;  the  former  we  filled  up  with 
diftilled  rain-water  to  the  old  mark,  and  into  the  latter  we  put  a  long  cylinder  or  rod 
of  folid  glafs  to  ftraiten  the  cavity  of  the  neck  by  almoft  filling  it  up ;  and  then 
pouring  Tome  diftilled  water  into  that  alfo,  till  it  reached  within  fome  fingers  breadth 
of  the  top,  the  eggs  were  let  down  into  the  receiver.  In  this  experiment  the  air 
was  fo  far  drawn  forth,  before  there  appeared  any  bubble  in  either  of  the  glaffes,  that 
the  difparity  betwixt  this  and  common  water  was  manifeft  enough.  But  at  length, 
when  the  air  was  almoft  quite  pumped  out,  the  bubbles  began  to  difclofe  themfelves, 
and  to  increafe  as  the  preflure  of  the  air  in  the  receiver  decreafed.  But  whereas  in 
the  firft  mentioned  philofophical  egg  the  bubbles  were  very  fmall,  and  never  able  to 
fwell  the  water,  that  wc  took  notice  of,  at  all  above  the  mark  \  in  the  other,  whofe 
neck,  as  we  lately  faid,  was  ftraitned,  and  their  paflage  obftructed,  great  numbers 
of  them,  and  bigger,  fattened  themfelves  to  the  lower  end  of  the  glafs-rammer  (if 
we  may  fo  call  it)  and  gathered  in  fuch  numbers  between  that  and  the  fides  of  the 
neck,  that  the  water  fwelled  about  a  finger's  breadth  above  the  mark,  though  upon 
the  admitting  of  the  external  air  it  relapfed  to  the  former  mark,  or  rather  fell  fome- 
what  below  it.  And  although  thereupon  in  the  firft  named  veffel  all  the  bubbles 
prefently  <.:: (appeared,  yet  in  the  other  we  obferved,  that  divers  remained  fattened  to 
the  lower  part  of  the  glafs-rammer,  and  continued  there,  fomewhat  to  our  wonder, 
for  above  an  hour  after,  but  contracted  in  their  dimenfions. 

Moreover,  having  fuffered  the  glaffes  to  remain  above  twenty-four  hours  in  the 
receiver,  we  afterwards  repeated  the  experiment  to  try  what  change  the  exfuftion  of 
the  external  air  would  produce  in  the  water,  after  the  internal  and  latitant  air  had 
(as  is  above  recited)  in  great  meafure  got  away  in  bubbles  ;  and  whether  or  no  the 
water  would,  by  Handing,  readmit  any  new  particles  of  air  in  the  room  of  thofe 
that  had  forfaken  it.  But  though  we  exhaufted  the  receiver  very  diligently,  yet  we 
fcarce  faw  a  bubble  in  either  of  the  glaffes  j  notwithftanding  which,  we  perceived  the 
water  to  rife  about  the  breadth  of  a  barley-corn,  or  more,  in  the  neck  of  that  glafs 
wherein  the  folid  cylinder  had  been  put  the  liquor  in  the  other  glafs  not  fenfibly 
fwelling. 

And  laftly,  upon  the  letting  in  of  the  air,  the  water  in  the  ftraitened  neck  foon 
fubfided  to  the  mark  above  which  it  had  fwollen ;  which  whether  it  ought  to  be  af- 
cribed  to  the  fame  fmall  expanfion  of  the  parts  of  the  water  itfelf,  or  to  the  rarefac- 
tion of  fome  yet  latitant  air  broken  into  fuch  fmall  particles,  as  to  efcape  our  obfer- 
vation,  feems  not  cafily  determinable,  without  fuch  farther  trials,  as  would  perhaps 
prove  tedious  to  be  recited  as  well  as  to  be  made  j  though  I  was  content  to  fet  down 
thofe  already  mentioned,  that  it  might  appear,  how  requifite  it  is  in  nice  experiments 
to  confider  variety  of  circumftances. 

EXPERIMENT  XXIV. 

AFTER  having  thus  difcovercd  what  operation  the  exfuftion  of  the  ambient  air 
had  upon  water,  we  thought  good  to  try  alfo  what  changes  would  happen  in 
other  liquors  upon  the  like  taking  off  the  preflure  of  the  external  air.  We  took  then 
a  glafs  egg,  fomewhat  bigger  than  a  turkey's  egg,  which  had  a  long  neck  or  ftem  of 
about  a  third  part  of  an  inch  in  diameter  j  and  filling  it  up  with  fallad-oil,  until  it 
reached  above  half  way  to  the  top  of  the  neck,  we  inclofed  it  in  the  receiver,  toge- 
ther with  common  water  in  a  refembling  veffel,  that  we  might  the  better  compare 
together  the  operation  of  the  cxfucYion  of  the  air  upon  thofe  two  liquors.  The 
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pump  being  fet  on  work,  there  began  to  appear  bubbles  in  the  oil  much  fooner  than 
in  the  water,  and  afterwards  they  alfo  afccnded  much  more  copioiilly  in  the  former 
liquor  than  in  the  latter  :  nay,  and  when  by  having  quite  tired  the  pumper,  and  almoft 
our  own  patience,  we  gave  over,  the  bubbles  rofc  almoft  (if  not  altogether)  in  as 
great  numbers  as  ever,  infomnch  that  none  of  the  various  liquors  we  tried  either 
before  or  fince,  feemcd  to  abound  more  with  aerial  particles  than  did  this  oil.  In 
which  it  was  farther  remarkable,  that  between  the  time  it  was  fet  into  the  receiver, 
and  that  at  which  we  could  get  ready  to  pump,  it  fubfided  notably  (by  guefs  about 
half  an  inch)  below  the  mark  it  reached  before  it  was  put  in. 

After  this  expreffed  oil,  we  made  trial  of  a  diftillcd  one  \  and  for  that  purpofc 
made  choice  of  the  common  oil  or  fpirit  (for  in  the  lhops  where  it  is  fold,  the  lame 
liquor  is  promifcuoufly  called  by  either  name)  of  turpentine,  becaufe  it  was  only  of 
that  chymical  oil  we  had  a  fufficient  quantity :  which  being  put  into  a  fmall  glafs- 
bubblc  with  a  (lender  neck,  fo  as  to  fill  it  about  two  inches  from  the  top,  did,  upon 
the  evacuating  of  the  receiver,  prefent  us  with  great  ftore  of  bubbles,  molt  of  which 
rifing  from  the  bottom,  expanded  themfelves  exceedingly  in  their  afcent,  and  made 
the  liquor  in  the  neck  to  fwell  lb  much  by  degrees,  that  at  length  it  divers  times  ran 
over  at  the  top  :  by  which  means  we  were  hindered  from  being  able  to  difcern  upon 
the  letting  in  of  the  air,  how  much  the  fubfidcncc  of  the  oil  below  the  firft  mark  wa« 
due  to  the  recefs  of  the  bubbles. 

Having  likewife  a  mind  to  try,  whether  as  ftrong  a  folution  of  fait  of  tartar  in 
fair  water  as  could  be  made  (we  having  then  no  oil  of  tartar  per  deliquium  at  hand) 
though  it  be  accounted,  quickfilver  excepted,  the  heavieft  of  liquors,  would  afford 
us  any  bubbles  we  put  in  a  glafs-egg  full  of  it  at  the  fame  time  with  other  liquors, 
and  found,  that  they  did  long  yield  ftore  of  bubbles  before  any  difcovercd  themfelves 
in  the  liquor  of  tartar ;  and  having  purfued  the  experiment,  it  appeared,  that  of  all 
the  liquors  we  made  trial  of,  this  afforded  the  feweft  and  fmallcft  bubbles. 

Spirit  of  vinegar  being  tried  after  the  fame  manner,  exhibited  a  moderate  number 
of  bubbles,  but  Icarce  any  thing  elfe  worth  the  mentioning. 

Nor  could  we  in  red  wine,  tried  in  a  glafs-egg,  take  notice  of  any  thing  very 
obfervablc.  For  though  upon  the  exfuction  of  the  air  the  bubbles  afcended  in  this 
liquor,  as  it  were  in  Ihoals,  and  fhifted  places  among  themfelves  in  their  afcent ;  yet 
the  intumefcence  of  the  whole  bulk  of  the  liquor  was  fcarce  at  all  fenfible,  the  bub- 
bles molt  commonly  breaking  very  foon  after  their  arrival  at  the  top,  where  during 
their  ftay  they  compofed  a  kind  of  fhallow  froth,  which  alone  appeared  higher  in 
the  neck  of  the  glal's  than  was  the  wine  when  it  was  let  down.  Neither  yet  did  milk, 
conveyed  into  our  pneumatical  vefTel,  prefent  us  with  any  thing  memorable,  lave 
that  (as  it  feemed  by  reafon  of  fome  unftuoufnefs  of  the  liquor)  the  bubbles  not 
eafily  breaking  at  the  top,  and  thrufting  up  one  another,  made  the  intumefcence  ap- 
pear much  greater  than  that  of  common  water. 

We  likewife  conveyed  hens  eggs  into  the  receiver,  but  after  the  exfuction  of  the 
air,  took  them  out  whole  again.  That  which  invited  us  to  put  them  in,  was,  that 
(as  perhaps  we  mention  in  other  papers)  we  had  among  other  experiments  of  cold, 
made  eggs  burft,  by  freezing  them  within  doors  with  fnow  and  fait  the  ice,  into 
which  the  aqueous  parts  of  the  egg  were  turned  by  the  cold,  fo  diftending  (pro- 
bably by  reafon  of  the  numerous  oubbles  wont  to  be  obfcrvable  in  ice)  the  outward 
parts  of  the  egg,  that  it  ufually  cracked  the  (hell,  though  the  inner  membrane,  that 
involved  the  feveral  liquors  of  the  egg,  becaufe  it  would  ftretch  and  yield,  remained 
unbroken.  And  hereupon  we  imagined,  that  in  our  engine  it  might  appear,  whether 
Vol.  I.  I  or 
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or  no  there  were  any  confiderable  fpring,  either  in  any  of  the  liquors,  or  in  any  other 
more  fpirituous  fubftance  included  in  the  egg. 

We  took  alio  fome  fpirit  of  urine,  carelefly  enough  deflegmed,  and  put  it  into  the 
fame  glafs  (firft  carefully  fcoured  and  cleanled)  wherein  we  had  put  the  oil  olive 
above  mentioned  :  we  took  alfo  another  glafs,  differing  from  a  glafs  egg,  only  in  that 
its  bottom  was  flat,  and  filled  it  up  to  about  4  of  the  neck  (which  was  wider  than 
that  of  the  egg)  with  rectified  fpirit  of  wine. 

We  took  alfo  another  glafs-egg ;  and  having  filled  it  with  common  water  till  it 
reached  to  the  middle  of  the  neck,  we  poured  to  it  of  the  fame  fpirit  of  wine,  till  it 
reached  about  an  inch  higher. 

These  three  glaffes  having  marks  fet  on  them,  over  againft  the  edges  of  the  con- 
tained liquors,  were  put  into  the  r  ceiverj  and  that  beginning  to  be  evacuated,  the 
bubbles  in  all  the  three  liquors  began  to  appear.  The  mixture  of  the  fpirit  of  wine 
and  water  difclofed  a  great  (lore  of  bubbles,  efpccially  towards  the  top  ;  but  fcarce 
afforded  us  any  thing  worth  the  rcmcmbring.  The  fpirit  of  urine  appeared  to  ftvell 
near  an  inch  and  an  half  above  the  mark ;  and  befides  that,  fent  forth  ftorc  of 
bubbles,  which  made  a  kind  of  froth  at  the  upper  part  of  it.  And  above  that  fpume, 
there  appeared  eight  or  ten  great  bubbles  one  above  another,  in  a  very  decent  order, 
each  of  them  conftituting,  as  it  were,  a  cylinder  of  about  half  an  inch  high,  and  as 
broad  as  the  internal  cavity  of  the  neck  :  fo  that  all  the  upper  part  part  of  the  neck 
(for  thefe  bubbles  reached  to  the  top)  feemed  to  be  divided  into  almolt  equal  parts  by 
certain  diaphragms,  confifling  of  the  coats  of  the  bubbles,  whofc  edges  appeared 
like  fo  many  rings  fufpended  one  above  another. 

In  the  fpirit  of  wine  there  did  arife  a  great  multitude  of  bubbles,  even  till  weari- 
nefs  did  make  us  give  over  the  experiment.  And  in  thefe  bubbles  two  or  three 
things  were  remarkable  •,  as  firft,  that  they  afcended  with  a  very  notable  celerity ; 
next,  that  being  arrived  at  the  top,  they  made  no  (lay  there  :  and  yet,  notwithftand- 
ing  the  great  thinnefs  and  fpiritoufnefs  of  the  liquor,  did,  before  they  broke,  lift  up 
the  upper  furfacc  of  it,  and  for  a  moment  or  two  form  thereof  a  thin  film  or  fkin, 
which  appeared  protuberant  above  the  reft  of  the  fuperficies  like  a  fmall  hemifphere. 
Thirdly,  that  they  afcended  ftrcight  up ;  whereas  thofe  produced  at  the  lower  part 
of  the  vefTel,  containing  the  mixture  of  the  water  and  fpirit  of  wine,  afcended  with 
a  wavering  or  wriggling  motion,  whereby  they  defcribed  an  indented  line.  Laftly, 
it  was  obfcrvable  in  the  fpirit  of  wine  (and  we  took  notice  of  the  Hke  in  the  oil  of 
turpentine  lately  mentioned)  that  not  only  the  bubbles  fecmed  to  rife  from  certain 
determinate  places  at  the  bottom  of  the  glafs,  but  that  in  their  afcenfion  they  kept 
an  almoft  equal  diftance  from  each  other,  and  followed  one  another  in  a  certain 
order,  whereby  they  feemed  part  of  fmall  bracelets,  confiding  of  equally  little  in- 
contiguous  beads,  the  lower  end  of  each  bracelet  being,  as  it  were,  fattened  to  a  cer- 
tain point  at  the  bottom  of  the  glafs. 

The  air  being  fparingly  let  into  the  receiver,  the  great  bubbles  formerly  mentioned 
as  incumbent  upon  one  another,  in  that  glafs  that  contained  the  fpirit  of  urine,  were 
by  orderly  degrees  lcflcncd  till  at  length  they  wholly  fubfided.  Notwithftanding  the 
recefs  of  fo  many  bubbles,  as  broke  on  the  top  of  the  fpirit  of  urine,  during  all  the 
time  of  the  experiment  \  yet  it  fcarccly  appeared  at  all  to  be  funk  below  the  mark  : 
nor  did  the  mixture  of  fpirit  of  wine  and  water  confiderably  fubfide.  But  that  is 
nothing  to  what  we  obferved  in  the  fpirit  of  wine  •,  for  not  only  it  confpicuoufly  ex- 
panded itfclf  in  the  neck  of  the  veffel  that  contained  if,  notwithftanding  the  large- 
nefs  of  it,  and  that  the  bubbles  were  wont  to  break  at  the  top  of  it  almoft  as  loon 
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as  they  arrived  there  \  but  upon  the  re-admiflion  of  the  external  airi  the  fpirit  of  wine 
retained  its  newly  acquired  cxpanfton.  And  though  we  let  it  alone  for  near  an  hour 
together,  in  expectation  that  it  might  fubfide  •,  yet  when  we  took  it  out,  wc  found 
it  (till  fwelled  between  a  quarter  and  half  an  inch  above  the  markj  and  although 
it  was  not  eafily  imaginable,  how  this  phaenomcnon  could  proceed  from  any  miftake 
in  trying  the  experiment,  yet  the  ftrangenefs  of  it  invited  me  to  repeat  it  with  frclh 
fpirit  of  wine.  Which,  1  welling  in  the  neck  as  formerly,  1  left  all  night  in  the  re- 
ceiver, allowing  free  accefs  to  the  external  air  at  the  ftop-cock  ;  and  the  next  day 
found  it  ftill  expanded  as  before,  fave  that  it  feemed  a  little  lower  :  which  decrement 
perhaps  proceeded  from  the  avolation  of  fome  of  the  fugitive  parts  of  lb  volatile  a 
liquor.  And  for  better  fatisfaftion  having  taken  out  the  glafs,  and  confidered  it  in 
the  open  air,  and  at  a  window,  I  could  not  find,  that  there  were  any  remaining 
bubbles,  that  could  occafion  the  perfevcring  and  admired  expanfion. 

EXPERIMENT  XXV. 

BEING  dcllrous  to  difcover  what  difference  there  might  be,  as  to  gravity  and 
levity,  between  air  expanded  under  water,  and  itfelf  before  fuch  expanfion  ; 
we  took  two  very  fmall  phials,  fuch  as  chymical  effences  (as  they  call  them)  arc 
wont  to  be  kept  in,  and  of  the  fize  and  fhape  expreffed  by  the  eighth  figure.  Into 
one  of  thefc  wc  put  fo  much  of  a  certain  ponderous  mercurial  mixture  (happening 
to  be  then  at  hand)  that  the  mouth  being  ftopt  with  a  little  loft  wax,  the  glals  would 
juft  fink  in  water  and  no  more.  This  we  let  fall  to  the  bottom  of  a  wide-mouthed 
cryftal  jar,  filled  with  about  half  a  pint  of  common  water,  and  into  the  fame  veficl 
wc  funk  the  other  effence-glafs  unftopped,  with  as  much  water  in  it  as  was  more  than 
fufficicnt  to  make  it  fublide.  Both  thefe  funk  with  their  mouths  downwards,  the 
former  being  about  three  quarters  full  of  air,  the  latter  containing  in  it  a  bubble  of 
air,  that  was  guefled  to  be  of  the  bignefs  of  half  a  pea :  this  done,  the  wide-mourh- 
ed  glafs  was  let  down  into  the  receiver,  and  the  way  of  employing  the  engine  was 
carefully  made  ufe  of. 

The  fuccefs  was,  that  having  drawn  out  a  pretty  quantity  of  air,  the  bubbles 
began  to  difclofe  themfelvcs  in  the  water,  as  in  the  former  experiments ;  and  though 
for  a  good  while  after  the  bubbles  afcended  in  fwarms  from  the  lower  parts  of  the 
water,  and  haftily  broke  at  the  top  •,  yet  we  pn  fecuted  the  experiment  fo  long  with- 
out feeing  any  effect  wrought  upon  the  effence-bottles,  that  we  began  to  defpair  of 
feeing  of  them  rife.  But  continuing  to  ply  the  pump,  that  little  glafs,  whofe  mouth 
was  opened,  came  to  the  top  of  the  water,  being,  as  it  were,  buoyed  up  thither  by 
a  great  number  of  bubbles,  that  had  faftened  themfelves  to  the  fides  of  it  j  fwimming 
thus  with  the  mouth  downward,  we  could  eafily  perceive,  that  the  internal  air  above 
mentioned  had  much  dilated  itfelf,  and  thereby  feemed  to  have  contributed  to  the 
emerging  of  the  glafs,  which  remained  floating,  notwithftanding  the  breaking  and 
vanifhing  of  moft  of  the  contiguous  bubbles.  Being  hereby  encouraged  to  pcrfift 
in  pumping,  we  obferved,  with  fome  pleafurc,  that  at  each  time  we  turned  the  key, 
the  air  in  the  little  glafs  did  manifeftly  expand  itfelf  and  thruft  out  the  water,  gene- 
rally retaining  a  very  protuberant  furfacc,  where  it  was  contiguous  to  the  remaining 
water.  And  when  after  divers  exfuc~tions  of  the  air  in  the  receiver,  that  in  the  phial 
fo  dilated  itfelf  as  to  expel  almoft  all  the  water,  it  turned  up  its  mouth  towards  the 
furfacc  of  the  water  in  the  jar,  and  there  delivered  a  large  bubble,  and  then  relapled 
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into  its  former  floating  pofture.  And  this  experiment  taught  us,  among  other  things 
that  it  was  a  work  of  more  time  and  labour  than  we  imagined,  to  exhauft  our  engine 
3S  much  as  it  may  be  cxhaufted :  for  although  before  the  emerging  of  the  fmall 
phial,  wc  did  (as  hath  been  couched  already)  think  we  had  very  confidcrably  emptied 
the  receiver,  becauie  there  feemed  to  come  out  but  very  little  or  almoft  no  fenfible 
air  at  each  exfuftion  into,  and  out  of  the  cylinders  yet  afterwards,  at  each  drawing 
down  the  fucker,  the  air  included  in  the  phial  did  manifeftly  dilate  itfelf  fo  long,  that 
it  did  no  lefs  than  nine  times  turn  its  mouth  upwards,  and  difcharge  a  bubble  by  con- 
jecture about  the  bignefs  of  a  pea,  after  the  manner  newly  recited.  But  as  for  that 
phial,  which  had  the  weight  in  it,  it  rofe  not  at  all.  So  that  being  not  able  by  quick 
pumping  to  gain  another  bubble  from  the  air  in  the  fwimming  glafs,  which  proceeded 
from  fome  fmall  leak  in  the  vcflcl,  though  it  held  in  this  experiment  more  ftanch 
than  was  ufual,  we  thought  fit  to  let  in  kifurely  the  air  from  without,  upon  whofe 
admiflion  that  within  the  phial  fhrinking  into  a  very  narrow  compafr,  the  glafs  did, 
as  wc  expected,  fall  down  to  the  bottom  of  the  jar. 

But  being  defirous,  before  wc  proceed  to  any  new  experiment,  to  try  once  more 
whether  the  little  glafs,  that  had  the  weight  in  it,  might  not  alfo  be  raifed    after  wc 
had  fuffered  the  engine  to  remain  clofed  as  it  was,  for  five  or  fix  hours,  the  pump 
was  again  plied  with  fo  much  obftinacy,  that  not  only  about  the  upper  part  of  the 
jar  there  appeared  a  good  number  of  bubbles  (but  very  much  finaller  than  thofe  we 
faw  the  firft  time)  but  afterwards,  there  came  from  the  bottom  of  the  jar  bubble* 
about  the  bignefs  of  fmall  peas  }  which,  the  pump  being  ftill  kept  going,  followed 
one  another  to  the  number  of  forty,  coming  from  the  ftopt  phial  j  whofe  mouth,  it 
feems,  had  not  been  fhut  fo  ftrongly  and  clofely,  but  that  the  included  air,  dilating 
itfelf  by  its  own  fpring,  made  itfelf  fome  litde  paffage  betwixt  the  wax  and  the  glafs, 
and  got  away  in  thefe  bubbles :  after  which,  the  unftopt  glafs  began  to  float  again, 
the  air  (hut  up  in  it  being  manifeflly  fo  dilated  as  to  expel  a  good  part  of  the  water, 
but  not  fo  much  as  to  break  quite  thorough.    And  at  length,  when  our  expectation 
of  it  was  almoft  tired  out,  the  heavier  of  die  two  phials  began  to  come  aloft,  and 
immediately  to  fubfide  again  ,  which  appeared  to  be  occafioned  by  the  air  within  it, 
whofe  bulk  and  fpring  being  weakened  by  the  recefs  of  the  forty  bubbles  before 
mentioned,  it  was  no  longer  able,  as  formerly,  to  break  forcibly  through  the  incum- 
bent water  ■,  but  forming  a  bubble  at  the  mouth  of  the  glafs,  buoyed  it  up  towards 
the  top,  and  there  getting  away,  left  it  to  fink  again,  till  the  preflure  of  die  air  in  the 
receiver  being  further  taken  off,  the  air  in  the  phial  was  permitted  to  expand  itfelf 
farther,  and  to  create  another  bubble,  by  which  it  was  again  for  a  while  carried  up. 
And  it  was  remarkable,  that  though  after  having  emptied  the  receiver  as  far  as  well 
wc  could,  we  ceafed  from  pumping,  yet  the  veflel  continuing  more  ftanch  than  it  was 
wont,  this  aflcnt  and  fall  of  the  phial  was  repeated  to  the  ninth  time  ;  the  included 
air,  by  re-fon  of  the  fmallncfs  of  the  vent  at  which  it  mud  pals  out,  being  not  able 
to  get  away  orhcrwile  than  by  little  and  little  ;  and  confequently,  in  divers  fuch  par- 
cels as  were  able  to  conllitute  bubbles,  each  of  them  big  enough  to  raifc  the  phial, 
and  keep  it  aloft  until  the  avolation  of  that  bubble.    Whereby  it  may  appear,  that 
the  grand  rule  in  l  lydroftaticks,  that  a  body  will  fwim  in  the  water,  in  cafe  it  be 
lighter  than  as  much  of  the  water  as  equals  it  in  bulk,  will  hold  likewile,  when  the 
preflure  of  the  atmoiphere  is  in  very  great  mcafurc,  if  not  when  it  is  totally  taken 
off  from  the  liquor  and  the  body :  though  it  were  worth  inquiring,  what  it  is,  that 
io  plentifully  concurs  to  fill  the  bubbles  made  in  our  experiment  by  the  fo  much 
expanded  air.    For  to  fiiy  with  the  old  Peripatetic  lchopls,  that  the  air  in  rarcfac- 
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tion  may  acquire  a  new  extent,  without  the  admiflion  of  any  new  fubftance,  would 
be  an  account  of  the  phenomenon  very  much  out  of  date,  and  which,  I  fuppofe, 
our  modern  naturalifts  would  neither  give  nor  acquiefce  in. 

I  know  not  whether  it  may  be  requifite  to  add,  that  in  this  experiment,  as  in  the 
former,  the  outward  air,  being  let  in,  did  foon  precipitate  the  floating  phial.  But 
I  think  it  will  not  be  ainifs  to  note,  that  (congruoufly  to  what  hath  been  above  re- 
corded of  the  vaft  expanfion  of  the  air)  the  water,  which  in  the  heavier  phial  fuc- 
cceded  in  the  room  of  thofc  forty  odd,  if  not  fifty  great  bubbles  of  air,  which  at 
fcvcral  times  got  out  of  it,  amounted  but  to  a  very  inconfiderable  bignefs. 


EXPERIMENT  XXVI. 

IT  having  been  obferved  by  thofe  that  have  confidered  what  belongs  to  pendu- 
lums (a  fpeculation  that  may,  in  my  poor  judgment,  be  highly  ufeful  to  the. 
Naturalifts)  that  their  vibrations  are  more  flowly  made,  and  that  their  motion  lafts 
lefs  in  a  thicker,  than  in  a  thinner  medium  ;  we  thought  it  not  amifs  to  try,  if  a 
penduium  would  fwing  faftcr,  or  continue  fwinging  longer  in  our  receiver,  in  cafe  of 
exfuction  of  the  air,  than  otherwifc.    Wherefore  we  took  a  couple  of  round  and 
polifhed  pendulums  of  iron  or  fteel,  of  equal  bignefs,  as  near  as  we  could  get  the 
artificer  to  make  them  •,  and  weighing  each  of  them  twenty  drachms,  wanting  as. 
many  grains :  one  of  thefe  we  fufpended  in  the  cavity  of  the  receiver  by  a  very 
flendtr  filken  firing,  of  about  feven  inches  and  a  half  in  length,  from  the  cover  of 
the  receiver  to  which  it  is  faftened.    Then  (by  inclining  the  engine)  we  made  the 
pendulum  fwing  to  and  fro  in  it,  and  defcribe  as  long  arches,  as  in  the  capacity  of 
fo  brittle  a  vcfiel  we  thought  fafe  and  convenient.    And  one  of  the  afTiftants  telling 
the  recurfions  of  the  other  pendulum  hanging  in  the  free  air,  by  a  firing  of  about 
the  fame  length,  we  fhortened  and  lengthened  this  other  pendulum  till  it  appeared 
to  keep  the  lame  pace  in  its  vibrations  with  that  Unit  up  in  the  receiver.    Then  hav- 
ing carefully  drawn  away  the  air,  we  did  again  fet  the  pendulum  in  the  receiver  a 
vibrating ;  and  giving  the  other  fuch  a  motion  as  made  it  defcribe  an  arch,  accord- 
ing to  one's  gucfe,  equal  to  that  of  the  included  pendulum,  we  reckoned,  one  of 
us,  the  recurfions  or  that  pendulum  which  was  fwinging  within  the  receiver  •,  and 
another  of  us  that  which  was  moving  in  (that  which  one  would  think  a  much  more" 
rcfifting  medium)  the  air.    But  once,  one  of  us  reckoned  near  two  and  twenty  re- 
curfions of  the  included  pendulum,  wliilft  the  other  reckoned  but  twenty  of  the  pen- 
dulum that  vibrated  without.    And  another  time  alio,  the  former  of  thefe  pcndula 
was  reckoned  to  have  made  one  and  twenty  recurfions,  wherein  the  other  made  but 
twenty  :  yet  this  experiment  fecmed  to  teach  us  little,  lave  that  the  difference  betwixc 
the  motion  of  fuch  a  pendulum  in  the  common  air,  and  in  one  exceedingly  rarefied, 
is  fcarce  fenfible  in  vefiels  no  bigger  than  our  receiver ;  efpccially,  fince  though  dur- 
ing this  experiment  it  held  very  well,  yet  we  could  not  fuppofe  it  to  be  altogether  de- 
void of  air.    We  obferved  alfo,  that  when  the  receiver  was  full  of  air,  the  included 
pendulum  continued  its  recurfions  about  fifteen  minutes  (or  a  quarter  of  an  hour) 
before  it  left  off  fwinging  ;  and  that  after  the  exfuttion  of  the  air,  the  vibration  of 
the  fame  pendulum  (being  frefh  put  into  motion)  appeared  not  (by  a  minute  watch) 
to  lalt  fenfibly  longer.    So  that  the  event  of  this  experiment  being  other  than  wc 
expefted,  fcarce  afforded  us  any  other  fatisfadlion,  than  that  of  our  not  having 
omitted  to  try  it.    And  whether,  in  cafe  the  trial  be  made  with  a  pendulum  much 
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lefs  disproportionate  to  the  air  than  (led  is,  the  event  will  much  better  anfwer  ex- 
pectation, experience  nuy  be  conlulted. 

EXPERIMENT  XXVII. 

ry\  H  A  T  the  air  is  the  medium,  whereby  founds  are  conveyed  to  the  ear,  hath 
X  been  for  many  ages,  and  is  yet  the  common  doctrine  or"  the  fchools.  But  this 
received  opinion  hath  been  of  late  oppofed  by  fomc  philofophers  upon  the  account  of 
an  experiment  made  by  the  induftrious  Kircber,  and  other  learned  men  ;  who  have 
f  as  they  aflure  us)  obferved,  that  if  a  bell,  with  a  fteel  clapper,  be  fo  faftencd  to  the 
to  the  infide  of  a  tube,  that  upon  the  making  the  experiment  de  vacuo  with  that  tube, 
the  bell  remained  fulpended  in  the  deferted  (pace  at  the  upper  end  of  the  tube  :  and 
if  alio  a  vigorous  load-ftone  be  applied  on  the  outiide  of  the  tube  to  the  bell,  it  will 
attra£t  the  clapper,  which,  upon  the  removal  of  the  load-ftone  falling  back,  will  ftrike 
againft  the  oppofitc  fide  of  the  bell,  and  thereby  produce  a  very  audible  found ; 
whence  divers  have  concluded,  that  it  is  not  the  air,  but  fomc  more  fubtlc  body, 
that  is  the  medium  of  founds.  But  becaufe  wc  conceived,  that,  to  invalidate  fuch 
a  confequence  from  this  ingenious  experiment,  (though  the  moft  luciferous  that 
could  well  be  made  without  fome  fuch  engine  as  ours)  fome  things  might  be  fpecioufly 
enough  alledged  ;  we  thought  fit  to  make  a  trial  or  two,  in  order  to  the  difcovery  of 
what  the  air  doth  in  conveying  of  founds,  refcrving  divers  other  experiments  triable 
in  our  engine  concerning  founds,  till  we  can  obtain  more  leifure  to  profecutc  them. 
Conceiving  it  then  the  beft  way  to  make  our  trial  with  fuch  a  noife,  as  might  not  be 
loud  enough  to  make  it  difficult  to  difcern  (lighter  variations  in  it,  but  rather  might 
be,  both  lading  (that  wc  might  take  notice  by  what  degrees  it  decreafed)  and  fo 
fmall,  that  it  could  not  grow  much  weaker  without  becoming  imperceptible  ;  we  took 
a  watch,  whofe  cafe  we  opened,  that  the  contained  air  might  have  free  egrefs  into 
that  of  the  receiver.  And  this  watch  was  fufpended  in  the  cavity  of  the  veflel  only 
by  a  pack-thread,  as  the  unlikclicft  thing  to  convey  a  found  to  the  top  of  the  re- 
ceiver j  and  then  clofing  up  the  vcffcl  with  melted  plaifter,  we  liftened  neai  the  fides 
of  it,  and  plainly  enough  heard  the  noife  made  by  the  balance.  Thofe  alfo  of  us, 
that  watched  for  that  circumtlance,  obferved,  that  the  noife  fecmed  to  come  directly 
in  a  ftreight  line  from  the  watch  unto  the  ear.  And  it  was  obfervable  to  this  pur- 
pofe,  that  we  found  a  manifeft  dilparity  of  noife,  by  holding  our  ears  near  the  fides 
of  the  receiver,  and  near  the  cover  of  it :  which  difference  feemed  to  proceed  from 
that  of  the  texture  of  the  glafs,  from  the  ftrudhire  of  the  cover  (and  the  cement) 
through  which  the  found  was  propagated  from  the  watch  to  the  ear.  But  let  us  pro- 
fecutc our  experiment.  The  pump  after  this  being  employed,  it  lcemcd,  that  from 
time  to  time  the  found  grew  fainter  and  fainter ;  fo  that  when  the  receiver  was 
emptied  as  much  as  it  ufed  to  be  for  the  foregoing  experiments,  neither  we,  nor  fomc 
ftrangers,  that  chanrcd  to  be  then  in  the  room,  could,  by  applying  our  ears  to  the 
very  fides,  hear  any  noife  from  within  ;  though  we  could  eafily  perceive,  that  by  the 
moving  of  the  hand,  which  marked  the  fecond  minutes,  and  by  that  of  the  balance, 
that  the  watch  neither  ftood  ftill,  nor  remarkably  varied  from  its  wonted  motion. 
And  to  fatisfy  ourfclvcs  farther,  that  it  was  indeed  the  abfencc  of  the  air  about  the 
watch,  that  hindered  us  from  hearing  ir,  we  let  in  the  external  air  at  the  fiop-cock  i 
and  then  though  we  turned  the  key  and  ftopt  the  valve,  yet  we  could  plainly  hear 
the  no;le  made  by  die  balance,  though  we  held  our  ears  fometimes  at  two  foot  di- 
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ftance  from  the  outfide  of  the  receiver  i  and  this  experiment  being  reiterated  into 
another  place,  fuccecded  after  the  like  manner.    Which  feems  to  prove,  that  whe- 
ther or  no  the  air  be  the  only,  it  is  at  leaft  the  principal  medium  of  founds.  And 
by  the  way  it  is  very  well  worth  noting,  that  in  avcffel  fo  well  clofed  as  our  receiver, 
fo  weak  a  pulfe  as  that  the  balance  of  a  watch,  fhould  propagate  a  motion  to  the  air 
in  a  phyfically  ftreight  line,  notwithftanding  the  interpofuion  of  fo  clofe  a  body  as 
glafs,  especially  glals  of  fuch  thicknefs  as  that  of  our  receiver  ;  fince  by  this  it  feems 
the  air  imprifoned  in  the  glafs  mull,  by  the  motion  of  the  balance,  be  made  to  beat 
againft  the  concave  part  of  the  receiver,  ftrongly  enough  to  make  its  convex  part 
beat  upon  the  contiguous  air,  and  fo  propagate  the  motion  to  the  liftner's  cars.  I 
know  this  cannot  but  fcem  ftrange  to  thofe,  who,  with  an  eminent  modem  philofo- 
pher,  will  not  allow,  that  a  found,  made  in  the  cavity  of  a  room,  or  other  place  fo 
doled,  that  there  is  no  intercourfe  betwixt  the  external  and  internal  air,  can  be  heard 
by  thofe  without,  unlefs  the  founding  body  do  immediately  ftrikc  againft  fome  part  of 
the  inclofing  body.    But  not  having  now  time  to  handle  controvcrlics,  we  fhall  only 
annex,  that  after  the  foregoing  experiment,  we  took  a  bell  of  about  two  inches  in 
diameter  at  the  bottom,  which  was  fupportcd  in  the  midft  of  the  cavity  of  the  re- 
ceiver by  a  bent  ftick,  which  by  rcafon  of  its  fpring  prcflcd  with  its  two  ends  againft 
the  oppofite  parts  of  the  infide  of  the  vefTel :  in  which,  when  it  was  clofed  up,  we 
obferved,  that  the  bell  feemed  to  found  more  dead  than  it  did  when  juft  before  it 
founded  in  the  open  air.    And  yet,  when  afterwards  we  had  (as  formerly)  emptied 
the  receiver,  we  could  not  dilcern  any  confiderable  change  (for  fomc  faid  they  obferved 
a  fmall  one)  in  the  loudnefs  of  the  found.    Whereby  it  feemed,  that  though  the  air  be 
the  principal  medium  of  found,  yet  either  a  more  lubtlc  matter  may  be  alio  a  medium 
of  it,  or  elfc  an  ambient  body,  that  contains  but  very  few  particles  of  air,  in  com- 
parifon  of  thofe  it  is  eafily  capable  of,  is  fuffkient  for  that  purpofe.    And  this,  among 
other  things,  invited  us  to  confider,  whether  in  the  above-mentioned  experiment  made 
with  the  bell  and  the  load-flone,  there  might  not  in  the  deferred  part  of  the  tube  re- 
main air  enough  to  produce  a  found  •,  fince  the  tubes  for  the  experiment  dc  vacuo  (not 
to  mention  the  ufual  thinnefs  of  the  glafs)  being  fcldom  made  greater  than  is  requifue, 
a  little  air  might  bear  a  not  inconfidcrablc  proportion  to  the  delerted  fpacc  :  and  that 
alio,  in  the  experiment  it  vacuo,  as  it  is  wont  to  be  made,  there  is  generally  form 
little  air,  that  gets  in  from  without,  or  at  leaft  ftore  of  bubbles,  that  arife  from  the  body 
of  the  quickfilver,  or  other  liquor  itfelf,  obfervations  heedfully  made  have  frequently 
informed  us ;  and  it  may  alfo  appear,  by  what  hath  been  formerly  delivered  con- 
cerning the  Torricellian  experiment. 

On  the  occafion  of  this  experiment  concerning  founds,  we  may  add  in  this  place,, 
that  when  we  tried  the  experiment  formerly  mentioned,  of  firing  gun  powder  with  a 
piftol  in  our  evacuated  receiver,  the  noife  made  by  the  ftriking  of  the  flint  againft  die. 
ftcel  was  exceeding  languid,  in  comparifon  of  what  it  would  have  been  in  the  open 
air.  And  on  divers  other  occafions  it  appeared,  that  the  founds  created  within  our 
exhauftcd  glals,  if  they  were  not  loft  before  they  reached  the" ear,  feemed  at  leaft 
to  arrive  there  very  much  weakened.  We  intended  to  try,  whether  or  no  tlx  wire- 
firing  of  an  inftrumcnt  Ihut  up  into  our  receiver  would,  when  the  ambient  air  was 
fucked  out,  at  all  tremble,  if  in  another  inftrument  held  clofe  to  it,  but  without  the 
receiver,  a  firing  tuned  (as  mulicians  fpeak,  how  properly  I  now  examine  not)  to  an 
unifon  with  it,  were  brifkly  touched,  and  let  a  vibrating.  This,  I  fay,  we  purpoled 
to  try,  to  fee  how  the  motion  made  in  the  air  without  would  be  propagated  through 
the  cavity  of  our  evacuated  receiver.    But  when  the  inftrument,  Wherewith  the  trial 
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was  to  be  made,  came  to  be  employed,  it  proved  too  big  to  go  into  the  pneumatical 
vefiel :  and  we  have  not  now  the  conveniency  to  have  a  fitter  made. 

We  thought  likewife  to  convey  into  the  receiver  a  long  and  flender  pair  of  bellows, 
made  after  the  falhion  of  thofe  ulually  employed  to  blow  organs,  and  furniihed  with 
a  fmall  mufical  inftcad  of  an  ordinary  pipe.  For  we  hoped,  that  by  means  of  a 
ftring  fattened  to  the  upper  part  of  the  bellows,  and  to  the  moveable  Hopple,  that 
makes  a  part  of  the  cover  of  our  receiver,  we  mould,  by  frequently  turning  round 
that  ftopple,  and  the  annexed  ftring,  after  the  manner  already  often  recited,  be  able 
to  lift  up  and  diftend  the  bellows  j  and  by  the  help  of  a  competent  weight  fattened 
to  the  fame  upper  part  of  the  bellows,  we  mould  likewife  be  able  at  plcafure  to  com- 
prefs  them,  and,  by  confequence,  try  whether,  that  fubtler  matter  than  air  (which, 
according  to  thofe  that  deny  a  vacuum,  mutt  be  fuppofed  to  fill  the  exhauftcd  re- 
ceiver) would  be  able  to  produce  a  found  in  the  mufical  pipe  •,  or  in  a  pipe  like 
that  of  ordinary  bellows,  to  beget  a  wind  capably  to  turn  or  fet  on  moving  fome 
very  light  matter,  cither  fhaped  like  the  fails  of  a  wind-mill,  or  of  fome  other  con- 
venient form,  and  expofed  to  its  orifice.  This  experiment,  I  fay,  we  thought  to 
make ;  but  have  not  yet  actually  made  it  for  want  of  an  artificer  to  make  us  fuch  a 
pair  of  bellows  as  it  requires. 

We  had  thoughts  alio  of  trying,  whether  or  no,  as  founds  made  by  the  bodies  in 
our  receiver  become  much  more  languid  than  ordinary,  by  reafon  of  the  want  of 
air ;  fo  they  would  grow  ftronger,  in  cafe  there  were  an  unufual  quantity  of  air 
crouded  and  (hut  up  in  the  fame  vcflel.  Which  may  be  done  (though  not  without 
fome  difficulty)  by  the  help  of  the  pump,  provided  the  cover  and  ftopple  be  fo  firmly 
faftened  (by  binding  and  cement,  or  otherwifc)  to  the  glafs  and  to  each  other,  that 
there  be  no  danger  of  the  condenfed  air's  blowing  of  either  of  them  away,  or  its 
breaking  through  the  junctures.  Thefe  thoughts,  my  Lord,  as  I  was  faying,  we 
entertained  but  for  want  of  leifure,  as,  of  as  good  receivers  as  ours,  to  lubftitute 
in  its  place,  in  cafe  we  Ihould  break  it  before  we  learned  the  Ikill  of  condenfing  the 
air  in  it,  we  durft  not  put  them  in  practice.  Yet  on  this  occafion  give  me  leave  to 
advertifc  your  Lordlhip  once  for  all,  that  though  for  the  reafons  newly  intimated, 
we  have  only  in  the  leventeenth  experiment,  taken  notice,  that  by  the  help  of  our 
engine  the  air  may  be  condenfed  as  well  as  rarefied  •,  yet  there  are  divers  other  of 
our  experiments,  whofe  phasnomena  it  were  worth  while  to  try  to  vary,  by  means  of 
the  compreffion  of  the  air. 

EXPERIMENT  XXVIU. 

WE  taught,  among  divers  other  things,  when  we  difcourfed  of  our  firft  expe- 
riment, that  the  air  Ihut  up  in  our  receiver  prefleth  as  ftrongly  upon  the 
bodies  Ihut  up  with  it,  as  if  they  were  expofed  to  the  preflurc  of  the  whole  atmo- 
lphere.  That  this  was  not  inconfidcratcly  propounded,  we  hope  your  Lordfbip  hath 
gathered  from  divers  of  the  things  already  recited :  but  yet  perhaps  it  will  not  be 
amifs  to  fubjoin,  by  way  of  farther  confirmation  of  the  fame  truth,  the  following  ex- 
periment i  which  would  have  accompanied  the  20th,  but  the  paper,  wherein  the  one 
was  written,  chanced  not  to  be  at  hand,  when  the  other  was  fent  away. 

We  conveyed  into  the  receiver  a  new  glafs  phial,  capable  of  holding  about  6  or  7 
ounces  of  water,  into  which  we  had  before  put  2  or  3  fpoonfuls  of  that  liquor,  and 
ftopt  it  clofe  with  a  fit  cork.    The  pneumatical  vclTcl  being  emptied,  there  appeared 
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not  any  change  in  the  inclofed  water,  the  air  imprifoned  v  ith  it,  not  having  the 
force  to  blow  out  the  ftopple.  Which  event,  though  it  were  no  other  than  we  ex- 
pected, was  differing  from  what  we  defired.  For  we  would  glaJly  have  fcen,  what 
change  would  have  appeared  in  the  water  upon  the  bottle's  being  fuddenly  unftopped, 
in  a  place  where  the  ambient  body  was  fo  diftering  from  our  common  air.  Where- 
fore we  did  again  put  in  the  phial,  but  lefs  ftrongly  clofed  than  formerly,  though  as 
ftrongly  ftopt  as  feemed  requifite  on  ordinary  occafions  :  but  when  the  air  was  pumped 
out  of  the  receiver,  that  within  the  phial  did  quickly,  as  we  expected,  find  or  make 
itfelf  litde  pafiages  to  get  out  at :  as  we  argued,  from  diis,  that  whereas  when  the 

Ehial  was  put  in  the  time  before,  the  water  remained  all  the  while  perfectly  free  from 
ubbles  •,  at  this  time  the  bottom  of  the  glafs  appeared  all  covered  with  them,  and 
they,  upon  the  egrels  of  the  excluded  air  into  the  receiver,  did  prcfcntly  flag  and 
ftirink  up. 

From  thefe  trials  it  feemed  deducible  enough,  that  whilft  the  phial  continued  to 
be  well  ftopped,  the  included  water  did,  from  the  air  fhut  up  with  it,  fuftain  a 
preflure  equal  to  that  of  the  atmofphere  ,  fince  till  the  air  could  get  out  of  the  glafs, 
there  appeared  no  bubbles  in  the  water,  notwithftanding  the  want  of  preffure  in  the 
ambient  body. 

But  to  be  fure  to  reach  the  chief  end  of  our  experiment,  we  made  ufe  of  this 
other  expedient.  We  caufed  a  convenient  quantity  of  water  to  be  put,  and  herme- 
tically Ihut  up  into  a  glafs  egg,  whofe  long  neck  (which  was  purpolely  made  of  an 
unequal  thicknefs)  was  fattened  to  one  end  of  a  ttring,  whole  other  end  was  tied  to 
the  cover  of  our  receiver,  after  the  manner  elfewhcre  mentioned  already.  Then  the 
egg  being  conveyed  into  the  pneumatical  veflel,  and  dm  being  evacuated,  we  did, 
by  turning  the  brafs-ftopple  formerly  defcribed  amongft  the  parts  of  our  engine,  fo 
Ihorten  the  ttring  as  to  break  the  glafs ;  whereby  liberty  being  given  to  the  air 
imprifoned  in  the  egg  to  pafs  into  the  cavity  of  the  receiver,  the  fudden  recefs  of  the 
air  made  the  bubbles  in  a  trice  appear  fo  numerous,  and  afcend  fo  fwiftly  in  the 
water,  that  their  motion  looked  like  that  of  a  violent  ftiower  of  rain  j-fave  that  the 
bubbles  did  not,  like  the  drops  of  rain,  tend  downwards,  but  upwards.  Which 
made  me  refemble  this  phenomenon  to  what  I  have  feen  happen  in  the  diflblution  of 
feed-pearl  in  fome  acid  menftmum  ;  in  which,  if  a  good  quantity  of  the  litde  pearls 
be  catt  whole,  they  will  at  firft,  if  the  menftruum  be  fharp  enough,  be  carried  in 
fwarms  from  the  bottom  to  the  top  of  the  liquor.  We  will  add,  that  without  fading 
up  the  glafs,  this  experiment  may  be  tried  in  one  of  our  fmalleft  receivers.  For 
there  the  exfuction  of  the  ambient  air  may  be  performed  lb  nimbly,  that  immediately 
the  bubbles  lurking  in  the  water  are  allowed  to  difplay  themfelves,  and  afcend  in 
throngs  ;  infomuch,  as  having  in  fuch  a  receiver  tried  the  experiment  with  wine  (as  a 
more  Ipirituous  liquor)  inttcad  of  water,  the  red-wine  appeared  all  covered  with  a 
copious,  but  vanifhing  white  froth,  almoft  as  if  a  velTel  full  of  bottled  drink  had 
been  unwarily  opened. 


EXPERIMENT  XXIX. 

IT  may  not  a  litde  conduce  to  the  clearer  explication  of  divers  points  in  the  doc- 
trine of  meteors,  and  perhaps  of  fome  other  phyfiological  difficulties,  to  difcover 
what  the  air  doth  to  the  motion  of  thofe  ftreams  or  exhalations  that  afcend  into  it ; 
namely,  whether  they  mount  upwards  by  virtue  of  any  fuch  pofitive  levity  (as  fome 
l'eripateticks  fpeak)  acquired  together  with  their  aerial  nature,  as  .enables  them  to 
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pierce  through  part  of  the  atmofpherc,  and  overcome  its  refiftance.  Or  elfe,  whe- 
ther thefe  fteams  being  once  raifed  above  the  earth  by  their  agitation,  have  their 
afcent  and  fuftcntation  aloft,  rather  promoted  than  hindered  by  the  air :  as  the  infe- 
rior parts  of  that,  being  thicker  and  heavier  than  the  fuperior,  the  fteams  can  more 
eafily  continue  for  a  while  their  agitation  upwards  than  downwards  ;  and  afterwards 
are  by  the  fame  fluidity  and  thick nefs  of  the  air  carried  to  and  fro  in  it,  and  kept 
from  relapfing  to  the  earth  :  as  in  the  fea-water  the  falinc  parts  are  kept  from  fubfid- 
ingby  thofe  aqueous  ones,  wherewith  they  are  aflbciatcd. 

We  hoped  to  illuftrate  this  matter,  by  obferving  the  motion  of  die  fmoke,  pro- 
ceeding from  kindled  or  flaming  bodies  in  our  exhauftcd  receiver.  But  as  we  for- 
merly noted,  upon  the  exfuction  of  the  air,  the  fmoking  of  thofe  bodies  prefently 
ceafed.  We  had  thoughts  alfo  of  conveying  into  our  pneumatical  glafs  a  hot  iron, 
with  fome  body  eafy  to  be  diflipated  into  fmoke  fet  upon  it  •,  but  confidered,  that 
neither  was  that  way  free  from  inconveniencics  •,  efpecially  this,  that  the  hot  body 
would  make  the  imprifoned  air  circulate  within  the  receiver,  and  confequently  make 
it  queftionable,  whether  the  afcent  of  the  fteams  would  not  be  due  to  the  new  and 
acquired  motion  of  the  air. 

Wherefore  I  bethought  myfclf  of  another  way  to  fatisfy  in  fome  meafure  my 
curiofity,  to  wit,  by  means  of  a  certain  liquor,  which  1  called  to  mind,  that  fome 
years  ago  I  had  (for  a  defign  that  belongs  not  to  our  prefent  purpofc)  prepared ; 
which,  I  fuppofe,  I  fhewed  your  Lordfhip,  and  which  had  the  luck  to  be  taken 
notice  of  by  divers  very  ingenious  and  famous  men.  For  this  liquor,  though  mod 
of  its  ingredients  be  metals,  and  all  of  them  ponderous  enough,  is  yet  of  that  na- 
ture, that  whilft  the  phial  wherein  it  is  kept  is  (topped  (how  flight  a  cover  foever) 
both  the  liquor  and  the  glafs  are  tranfparent  and  lb  is  that  upper  half  of  the  glafs, 
to  which  the  liquor  reacheth  not :  but  as  foon  as  ever  the  ftopple  is  taken  out,  and 
full  accefs  is  given  to  the  external  air,  both  in  the  inward  part  of  the  cork,  and  the 
liquor  itfelf,  do  prefently  fend  upwards,  and  fcatter  abroad  a  fume  as  thick  and  white, 
as  if  there  were  a  quantity  of  alabafter-duft  thrown  up  into  the  air.  And  this  fmok- 
ing of  the  liquor  lafts  till  my  unwillingnefs  to  waftc  it  invites  me  to  ftop  it  again } 
and  then  the  afcenfion  of  the  fumes  fuddenly  ceafeth,  till  the  phial  be  again  un- 
ftopped. 

This  fuming  liquor  then,  I  thought,  would  much  conduce  to  the  difcovery  I  de- 
fired  to  make,  fince  it  faved  me  the  need  of  conveying  any  hot  body  with  it  into  the 
receiver,  and  would  not  darken  it  with  fumes  before  the  time.  Wherefore  having 
tied  to  the  phial  a  great  weight  of  lead,  to  keep  it  from  being  lifted  up  by  the  draw- 
ing out  of  the  cork  :  and  having  tied  to  the  ftopple  one  end  of  a  ftring,  of  which 
the  other  end  was  made  faft  to  the  cover  of  the  pneumatical  glafs,  the  liquor  was 
carefully  doled  up  after  the  wonted  manner:  then  the  air  being  diligently  pumped 
out,  the  phial  was  unftopped  in  the  emptied  receiver.  And  though  immediately, 
upon  the  drawing  out  of  the  cork,  there  appeared  to  be  as  it  were  thrown  up  fome 
white  fumes,  which  fecmcd  to  proceed  from  the  air  before  imprifoned  in  the  phial, 
and  diffufing  itfelf  fuddenly  into  the  capacity  of  the  receiver ;  yet  we  afterward  ob- 
ferved,  as  wc  expected,  that  the  fumes  did  not  mount  and  difperfc  themfelvcs  as  they 
ufed  to  do  in  the  open  air-,  but  that,  when  by  reafon  of  the  agitation  of  the  cor- 
pufcles  of  the  liquor,  which  could  not  continue  their  motion  in  fo  narrow  a  fpace  as 
the  phial  afforded  them,  and  were  therefore  reduced  to  thrtift  one  another  out  of  it ; 
when,  I  f;iy,  by  thefe  afl}ftanc.e.>  the  fumes  were  afcended  to  the  lip  of  the  phial, 
they  mounted  no  higher,  but  ran  down  along  the  outflde  of  the  phial  to  the  bottom 
of  it ;  and  thence  along  a  long  and  inclining  piece  of  lead,  on  which  the  phial 
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refted,  like  a  little  ftream  (not  very  much  bigger  than  a  fwan's  quill)  whole  nature 
they  leemed  to  emulate  fo  well,  that  it  quitted  not  the  phial  till  it  was  come  to  tho 
bottom  of  it,  and  then  forfook  it  in  fuch  a  manner,  as  a  ftream  of  water  of  the  fame 
bignefs  would  have  done.  And  this  ftream  lafted  a  pretty  while,  and  would  pro- 
bably have  lafted  longer,  but  that  being  loth  to  wafte  my  liquor,  I  let  in  at  the  ltop- 
cock  a  pretty  deal  of  the  external  air ;  notwithftanding  which,  finding  after  a  while 
that  the  ftream  did  run  afrelh,  though  as  it  feemed  not  altogether  fo  copious  as  be- 
fore, 1  let  as  much  more  air  as  would  come  in  ;  and  found  (fomewhat  to  my  wonder) 
that  though  die  ftream  formerly  mentioned  disappeared,  yet  there  appeared  not  any 
white  fumes  to  arifc,  either  from  the  cork,  or  out  of  the  phial  itfelf,  no  not  when 
the  cover  was  removed  from  the  receiver :  though  not  only  after  a  while  there  af- 
cended  white  fumes  from  the  receiver,  but  having  forthwith  taken  out  the  phial  into 
the  open  air,  it  emitted  white  exhalations  as  before.  And  having  prefently  after 
unftopped  it  in  an  open  window,  we  found  both  it  and  the  cork  immediately  to  fend 
forth  a  yet  much  more  plentiful  fmoke.  Though  it  be  now  divers  years  fince  this 
numerical  liquor  was  prepared,  after  the  manner  mentioned  either  by  Carneades  or 
EUutberius  (for  I  do  not  well  remember  which)  in  thofe  Dialogues  concerning  beat  and 
flame  that  have  been  above  mentioned. 

More  circumftances  concerning  thefe  fumes  we  might  have  obferved,  had  we  not 
been  deterred  by  an  indifpofition  in  point  of  health,  from  having  much  to  do  with 
fteams  of  fo  dangerous  a  nature,  as  by  that  of  the  ingredients  of  this  liquor  thefe 
feem  likely  to  be  of. 

The  reflections,  that  may  be  made  upon  this  experiment,  we  have  not  now  the 
leifure  to  profecutc  •,  and  therefore  fliall  content  ourfelves  to  recommend  the  fererai 
circumftances  of  it  to  your  Lordfliip's  ferious  confidcration }  and  to  take  notice  (en 
pajfant)  that  fteams  in  an  ambient  body,  or  a  medium  thinner  than  themfclves,  may 
both  tend  downwards,  and  otherwife  emulate  the  nature  of  a  liquor :  which  I  there- 
fore point  at,  that  it  may  appear  the  lefs  ftrange,  if  we  fometimes  fpeak  of  the  at- 
mofphere  as  of  a  kind  of  liquor,  in  comparifon  of  that  more  thin  and  fubtile  celeftial 
matter,  that  furrounds  it. 

And  though  it  might  perchance  fuffice  to  have  on  this  occafion  intimated  thus 
much  i  yet,  left  this  way  of  fpeaking  of  the  atmofphere  fhould  be  thought  too  bold 
and  extravagant,  I  am  content  to  borrow  an  experiment  of  the  difcourfe  formeily 
mentioned  ( touching  fluidity  and  flrmne/s,)  and  fubjoin  it  here  with  alterations  fuitablc 
to  the  contrivance  of  our  engine  j  and  this  the  rather,  bccaule  I  hope  it  may  con- 
duce to  the  difcovery  of  the  nature  of  the  atmofphere :  for  which  reafon  it  might 
have  been  annexed  to  what  hath  been  noted  either  upon  the  firft,  or  eighteenth  ex-  ' 
periment,  but  that  when  they  were  written  and  lent  away,  it  came  not  into  my  mind. 
The  experiment  then,  as  we  tried  in  our  engine,  was  as  follows: 


EXPERIMENT  XXX. 

WE  took  one  of  the  fmall  receivers,  often  mentioned  already,  and  into  it  we 
conveyed  a  piece  of  well-lighted  match ;  and  letting  it  remain  there,  till  it 
had  filled  the  receiver  with  finoke,  we  took  it  out  and  haftily  clofed  again  the  re- 
ceiver, that  the  fmoke  might  not  get  away.  Then  ftaying  a  while  to  let  thefe  fumes 
leifurely  fubfide,  we  found,  as  we  txpe&cd,  that  after  fome  time  they  fettled  them- 
fclves in  the  lower  half  of  the  receiver,  in  a  darkifti  body,  leaving  the  upper  half  of 
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the  receiver  tranfparent,  and,  as  to  fight,  full  of  nought  but  clear  air.  Now  to 
manifeft,  that  this  fmoke  thus  fettled  emulated  a  liquor,  we  inclined  the  engine  that 
contained  it  fometimes  to  one  fide,  and  fometimes  to  the  other-,  and  obferved. 
the  fmoke  to  keep  its  furface  almoft  horizontal,  notwithitanding  the  (looping 
of  the  veffcl  that  held  it,  as  water,  or  another  liquor,  would  in  the  like  cafe  have 
done.  And  if  by  a  quicker  rocking  of  the  engine  the  fmoke  were  more  fwiftly 
fhaken,  it  would,  like  water,  either  vibrate  to  and  fro  from  one  fide  to  the  other  of 
the  glafs,  or  elfe  have  its  furface  manifeftly  curled  with  waves,  but  preferve  itfelf  in 
an  entire  and  diftinct  body  from  the  incumbent  air;  and  being  permitted  to  reft  a 
while,  would  foon  recover  its  former  fmooth  and  level  fuperficies.  If  alfo  the  key 
were  turned,  and  the  valve  unftopped,  fo  that  there  was  a  free,  though  but  a  narrow 
paffage  opened  betwixt  the  internal  air  and  the  cavity  of  the  receiver,  then  would 
fome  of  this  fmoke  fall  down,  as  it  were,  in  a  ft  ream  into  the  fubjacent  cylinder,  and 
a  proportionate  quantity  of  the  outward  air  would  manifeftly  afcend  through  it  into 
the  incumbent  air,  much  after  the  fame  manner  as  if  you  invert  a  phial  with  a  long 
neck,  and  well  filled  with  red-wine,  into  a  glafs  full  of  fair  water,  you  fhall  fee  the 
water  and  wine  by  degrees  mingle  with  one  another ;  the  one  falling  down  as  it  were 
in  little  coloured  ftrcams,  and  die  other  afcentfing  in  its  room  in  the  like  curled 
ftreams,  fometimes  preceded  by  round  parcels  of  water,  which,  by  reafon  of  their 
tranfparency,  look  almoft  like  bubbles.  The  other  circumftances  of  this  experiment, 
belonging  not  all  of  them  to  our  prefent  purpofe,  we  fhall  content  ourfelves  with  tak- 
ing notice  of  one,  which  feems  the  mod  important,  and  may  illuftrate  and  confirm 
fome  things  formerly  delivered.  And  it  was,  that  if,  when  the  fuperficies  of  our 
fmoke  lay  fmooth  and  horizontal,  a  hot  iron  were  held  near  the  outfide  of  the  re- 
ceiver, the  neighbouring  part  of  the  included  fumes  (for  the  reft  did  not  very  much 
alter  their  former  fuperficies)  being  rarefied  by  the  heat,  would  readily  afcend  in  a 
large  pillar  of  fmoke  to  the  very  top  of  the  receiver,  yet  without  feeming  to  lofe  a 
dillinct  fuperficies,  or  to  be  confounded  with  air ;  below  which,  upon  the  recefs  of 
the  adventitious  heat,  that  by  agitating  it  impelled  it  upward,  it  would  again 
fubfide. 

All  which  being  added  to  the  late  experiment  of  the  fmoking  liquor,  and  to  what 
may  be  from  that,  which  hath  been  elfewhere  faid,  gathered  to  the  fame  purpofe,  will, 
I  hope,  keep  it  at  leaft  from  appearing  abfurd ;  if  (fince  we  fee,  that  there  is  fo 
great  an  inequality  in  the  denfity  and  weight  of  liquors,  that  water  is  near  fourteen 
times  thinner  or  lighter  than  quickfilver  of  the  fame  bulk,  and  well  dephlegmed 
fpirit  of  wine,  yet  much  lighter  than  water)  we  venture  to  fpeak  fometimes  of  the 
atmofphere,  as  if  it  were  a  peculiar  kind  of  thin  and  halitious  liquor  (if  I  may  fo 
call  it)  much  lighter  than  fpirit  of  wine. 

To  thefe  things  I  know  not  whether  it  will  be  rcquifite  to  add,  that  as  we  lately 
took  notice  of  confpicuous  waves,  that  appeared  upon  the  fuperficies  of  our  agitated 
fmoke,  fo  fome  fuch  thing  may  not  abfurdly  be  conjectured  to  happen  on  the  fuper- 
ficies of  the  atmofphere,  by  thofe  ftrange  ruggednefles,  that  appear  (efpecially  in  the 
fpring  and  fall,  when  exhalations  and  vapours  arc  wont  to  alcend  moft  plentifully) 
upon  the  limb  or  edge  of  the  rifing  and  letting  fun.  I  fpeak  thus  diffidently  upon 
this  occalion,  bccaule  1  know,  that  by  the  fluctuation  or  boiling  of  the  fun's  own 
fuperficies,  divers  eminent  mathematicians  have  plaufibly  enough  (but  how  truly,  I 
leave  your  Lordfliip  to  judge)  endeavoured  to  give  an  account  of  it.  But  if  we  will 
join  with  thofe,  that  have  afcribed  of  late  this  phenomenon  to  the  refraction  the  fun- 
beams  fufier  in  our  vapid  air,  we  may,  as  hath  been  intimated,  promote  their  doc- 
trine, 
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trine,  by  deducing  from  it,  that  probably  the  furface  of  the  atmofphere  is  often- 
times (if  not  always)  exceedingly  curled  or  waved.  And  certainly  it  is  fomewhat 
wonderful,  as  well  as  very  pleaiant  to  behold,  how,  to  him  that  looks  upon  the  fet- 
ting  fun  through  a  long  and  excellent  telefcope,  there  will  not  only  appear  ftrange 
inequalities  in  the  edge  of  it  (infomuch  that  1  have  often  feen  it  more  indented  than 
a  faw);  but  thofe  inequalities  will  vanifh  in  one  place,  and  prel'ently  appear  in  another, 
and  feem  perfectly  to  move  like  waves  lucceeding  and  deftroying  one  another,  fave 
that  their  motion  oftentimes  feems  to  be  quickelt,  as  if  in  that  vaft  fca  they  were 
carried  on  by  a  current,  or  at  lead  by  a  tide.  And  this  (as  we  elfcwhcre  note)  ap- 
pears to  the  eye,  not  only  when  it  looks  dire&ly  through  the  telefcope  upon  the  fun, 
but  alfo  when  a  large  and  well-defined  image  of  the  fun  is  by  the  fame  telefcope 
brought  into  a  room  and  caft  upon  afheet  of  white  paper.  But  to  infift  on  this  were 
to  digrefs ;  and  therefore  I  will  proceed  to  experiments  of  another  kind. 

EXPERIMENT  XXXI. 

IT  hath  been  admired  by  very  ingenious  men,  that  if  the  exquifitely  polifhed  fur- 
faces  of  two  flat  pieces  of  marble  be  fo  congruous  to  each  other,  diat  from  their 
mutual  application  there  will  refult  an  immediate  contact,  they  will  ftick  fo  fait  to- 
gether, that  he,  that  lifts  up  the  uppermolt,  fhall,  if  the  undcrmoft  be  not  exceed- 
ing heavy,  lift  up  that  too,  and  fuftain  it  aloft  in  the  fr.e  air.  A  probable  caufe  of 
this  fo  clofe  adhefion  we  have  elfcwhcre  endeavoured  to  deduce  from  the  unequal 
preflure  of  the  air  upon  the  undermoft  Hone •,  for  the  lower  iuperficies  of  that  ftone 
being  freely  expofed  to  the  air,  is  preffed  upon  by  it,  whereas  the  uppermoft  furface, 
being  contiguous  to  the  fuperior  ftone,  is  thereby  defended  from  the  preffure  of  the 
air  \  which  confequently  prdfing  the  lower  ftone  againft  the  upper,  hinders  it  from 
falling,  as  we  have  elfewhere  more  fully  declared.  Upon  tluic  grounds  we  conjec- 
tured, that  in  cafe  we  could  procure  two  marbles  exactly  ground  to  one  another,  and 
in  cafe  we  could  alfo  fufficiently  evacuate  our  receiver  j  the  lower  ftone  would,  for 
want  of  the  wonted  and  fuftaining  preffur  of  the  air,  fall  from  the  upper.  But  the 
farther  trial  of  this  experiment  we  mult,  unhfs  your  Lordfhip  think  it  worth  your 
making  at  Paris,  put  off  till  a  fitter  opportunity.  For  where  we  now  arc,  we  cannot 
procure  marbles  fo  exactly  ground,  that  they  will  fuftain  one  another  in  the  air 
above  a  minute  or  two,  which  is  a  much  fhorter  time  than  the  emptying  of  our  re- 
ceiver requires.  We  did  indeed  try  to  make  our  marbles  ftick  clofe  together,  by 
moiftening  their  polifhed  furfaces  with  rectified  fpirft  of  wine,  in  regard  that  liquor, 
by  its  fudden  avolation  from  marble,  if  poured  thereon,  without  leaving  it  moiit  or 
lefs  fmooth,  fcemed  unable  to  fuftain  them  together  after  the  manner  of  a  glutinous 
body,  and  yet  feemed  fufficient  to  exclude  and  keep  out  the  air.  But  this  we  tried 
to  little  purpofe,  for  having  conveyed  into  the  receiver  two  black  fquare  marbles  (the 
one  of  two  inches  and  a  third  in  length  or  breadth,  and  fomewhat  more  than  half 
an  inch  in  thicknefs ;  the  other  of  the  lame  extent,  but  not  much  above  half  fo  thick) 
faftened  together  by  the  intervention  of  pure  fpirit  of  wine  and  having  iufpended 
the  thicker  by  a  ftring  from  the  cover,  we  found  not,  that  the  exfuclion  of  the  am- 
bient air  would  feparate  them,  though  a  weight  amounting  to  four  ounces  were 
faftened  to  the  lowermolt  marble  to  facilitate  its  falling  off. 

I  would  gladly  have  the  experiment  tried  with  marble  fo  well  polifhed,  xs  to 
need  no  liquor  whatfocver  to  make  them  cohere,  and  in  a  veffcl,  out  of  which  the 
air  may  be  more  perfectly  drawn  than  it  was  out  of  ours.    But  in  the  mean  time, 

i  though 
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though  we  will  not  determine  whether  the  fpirit  of  wine  did  contribute  to  the  ftrong 
cohchon  of  thcfe  (tones,  otherwife  than  by  keeping  even  the  fubtleft  parts  of  the  air 
from  getting  in  between  them  ;  yet  it  fcemed,  that  the  not  falling  down  of  the  lower- 
moft  marble  might,  without  improbability,  be  afcribed  to  the  preflure  of  the  air  re- 
maining in  the  receiver :  which,  as  we  formerly  noted,  having  been  able  to  keep  a 
cylinder  of  water,  of  above  a  foot  in  height,  from  falling  to  the  bottom  of  the  tube, 
may  well  enough  be  foppofed  capable  of  keeping  lb  broad  a  flat  marble  from  defend- 
ing.   And  though  this  may  feem  a  ftrange  proof  of  the  flrcngth  of  the  fpring  of 
the  air,  even  when  rarefied,  yet  it  will  fcarce  feem  incredible  to  him,  that  hath  ob- 
ferved,  how  exceeding  ftrong  a  cohefion  may  be  made  betwixt  broad  bodies,  only  by 
their  immediate  touching  one  another.    A  notable  inftance  of  which  1  met  with  in 
gJdL     this  fllort  narrativc  of  the  learned  Zuccbius  i  Juvent  (faith  he)  lacertorum  fuorum  robur 
tfmiSiUi,  jaclanti  propofita  femel  ejl  lamina  <ereat  per  an/am  in  m*lio  extant  cm  apprebenfam  elevan- 
552  ua     da  e  tabula  marmorea,  cui  optime  congruebat :  qui  primo  tanquam  rem  ludicram  puero 
jr'nhJ    committendam  contemp/tt ;  turn  injiantibus  amicis  manum  utramque  admovens,  cum  lufta- 
fmm      (UJ  fa  barentem  non  removijfet,  excufavit  impetentiam,  objecla  peregrini  (J  potentijjimi 
glutinis  interpo/itione,  quo  fortij/ime  copulante  nequiret  divelli ;  donee  vidit  ab  alio  per  ta- 
bulam  facittime  laminam  deduct^  &?  ad  extrema  produelam,  (s?  aSam  in  tranfverfum  inde 
deport ari.    But  that  we  may  learn  from  our  own  engine,  that  two  bodies,  though 
they  touch  each  other  but  in  a  fmall  part  of  their  furfaces,  may  be  made  to  cohere 
very  ftrongly,  only  by  this,  that  the  air  prefles  much  more  forcibly  upon  die  inferior 
fuperficies  of  the  lowermoft  body,  than  upon  the  upper  furface  or  the  fame ;  we 
will  hereunto  annex  the  following  experiment,  though  out  of  the  order,  wherein  they 


EXPERIMENT  XXXII. 

1 Remember  I  have,  in  a  difcourfe  touching  fluidity  and  firmnefs,  made  mention  of 
my  having,  by  the  exfuction  of  the  air  out  of  a  glai's  vcflel,  made  that  veflel  take 
up,  or  fuck  up  (to  fpeak  in  the  common  language)  a  body  weighing  divers  ounces  j 
but  our  engine  affording  us  the  opportunity  of  making  confiderablcr  experiments  of 
that  kind,  we  thought  fit  to  make  a  further  trial  ot  the  force  of  the  atmofphere's 
preflure  upwards,  after  the  following  manner: 

The  receiver  having  been  exquifitely  clofed,  as  we  have  often  taught  already,  and 
the  air  being  in  a  good  mcafurc  drawn  out  of  it,  it  was  removed  from  off  the  pump  : 
and  to  the  lower  branch  of  the  ftop-cock,  there  was  fpeedily  applied  a  tapering  valve 
of  brafs,  fuch  as  is  defcribed  in  the  9th  figure,  made  fit  to  go  with  its  narrower  end 
into  the  cavity  of  the  branch,  and  to  fill  the  orifice  of  that  cavity  with  its  broader 
part.  And  that  the  air  might  not  get  in  at  the  little  intervals,  left  here  and  there 
between  the  convex  furface  of  the  ftopple  and  the  internal  edge  of  the  branch,  thofc 
intervals  were  ftopt  with  a  little  diachylon.  And  to  the  door,  or  (if  you  pleafc) 
that  part  of  the  valve,  which  was  to  move  to  and  fro,  and  in  this  experiment  hung 
perpendicular  to  the  horizon,  there  was,  at  a  button  of  brafs  belonging  to  the  valve, 
faftcned  a  broad  fcale,  wherein  weights  were  to  be  put.  This  done,  the  key  of  the 
ftop-cock  was  turned,  and  the  external  air  beating  like  a  forcible  ftream  upon  the 
valve  to  get  in  there,  it  did  fuddenly  both  ftiut  the  valve,  and  keep  it  fluit  fo  ftrongly, 
that  we  had  time  to  caft  in  divers  weights  one  after  another  into  the  fcale  ;  till  at 
length  the  weight  overpowering  the  preflure  of  the  atmofphere,  drew  down  the 
valve  by  the  ftrings  that  tied  the  fcale  to  it,  and  gave  liberty  to  the  outward  air  to 
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rufli  into  the  receiver.  Though  another  time,  when  the  valve  had  but  little  weight 
hanging  at  it,  being,  by  I  know  not  what  accident,  drawn  down  beneath  its 
former  place,  it  was  by  the  impetuous  current  of  the  outward  air  fuddenly  impelled 
up  into  it  again,  and  kept  there.  But  in  the  former  experiment  it  is  remarkable, 
that  though  the  receiver  were  not  well  exhauftcd,  and  though  it  leaked,  whilft  the 
reft  of  the  experiment  was  in  profecution ;  and  though  the  valve,  whereon  the  cy- 
linder of  the  atmofphere  could  prefs,  were  not  above  an  inch  and  a  half  in  diameter, 
yet  the  weight  kept  up  by  friction,  or  rather  fupportcd  by  the  air,  (namely  the  valve, 
the  fcale,  and  what  was  caft  out  of  it)  being  fent  to  be  weighed,  amounted  to  about 
ten  of  our  common  pounds,  confifting  of  fixteen  ounces  a  piece  ;  fo  that  we  doubted 
not,  but  that,  had  the  experiment  been  made  with  favourable  circumftances,  the 
air  endeavouring  to  prefs  in  at  the  orifice  of  the  ftop-cock,  would  have  kept  a  very 
much  greater  weight  from  falling  out  of  it  •,  1  fay  the  air,  becaufe  we  found,  by 
trial  purpofely  made,  that  neither  the  imperfect  contact  of  the  valve  and  the  Itop- 
cock,  nor  the  diachylon,  that  was  employed  to  fill  up  the  little  crannies  left  betwixt 
them,  were  conlidcrable  in  this  experiment.  By  which  it  may,  among  other  things, 
appear,  that  I  did  not  without  caufc,  in  the  above-named  difcourfe  touching  fluidity 
and  firmnefs,  afcribe  a  great  force,  even  to  fuch  pillars  of  air,  as  may  be  fuppofed 
to  begin  at  the  top  of  the  atmofphcrc,  and  recoiling  from  the  ground,  to  terminate 
on  the  bodies  on  which  they  prefs  •,  fince  in  the  prefent  experiment  fuch  a  weight  was 
fupportcd  by  fo  (lender  a  cylinder  of  air,  rebounding  from  the  earth  to  the  valve, 
whereon  it  did  bear. 


EXPERIMENT  XXXIN. 

BU  T  in  regard  we  have  not  yet  been  able  to  empty  fo  great  a  veflcl  as  our  re- 
ceiver, fo  well  as  wc  can  the  cylinder  itlelf  •,  our  pump  alone  may  afford  us  a 
nobler  inftance  of  the  force  of  the  air  wc  live  in,  infomuch,  that  by  help  of  this  part 
of  our  engine,  we  may  give  a  pretty  near  guefs  at  the  ftrcngth  of  the  atmofphere, 
computed  as  a  weight.  And  the  way  may  be  this  ;  firft,  the  fucker  being  brought 
to  move  eafily  up  and  down  the  cylinder,  is  to  be  impelled  to  the  top  of  it :  then  the 
receiver  muft  be  taken  off  from  the  pump,  that  the  upper  orifice  ot  the  cylinder  re- 
maining open,  the  air  may  freely  fucceed  the  fucker,  and  therefore  readily  yield  to 
its  motion  downwards.  This  done,  there  muft  be  fattened  to  one  of  the  iron  teeth 
of  the  fucker  fuch  a  weight  as  may  juft  fuffice  to  draw  it  to  the  bottom  of  the  cy- 
linder. And  having  thus  examined,  what  weight  is  neceffary  to  draw  down  the  fucker, 
when  the  atmofphere  makes  no  other  than  the  ordinary  reliftance  of  the  air  againft 
its  defcent ;  the  fucker  muft  be  again  forced  to  the  top  of  the  cylinder,  whofe  upper 
orifice  muft  now  be  exactly  clofed ;  and  then  (the  firft  weight  remaining)  we  eafily 
may,  by  hanging  a  fcale  to  the  above  mentioned  iron  (that  makes  part  ot  the  fucker) 
caft  in  known  weights  fo  long,  till  in  fpitc  of  the  rcluetancy  of  the  atmofphcrc  the 
fucker  may  be  drawn  down.  For  to  thefc  weights  in  the  fcale  that  of  the  fcale  being 
added,  the  fum  will  give  us  the  weight  of  a  column  of  air,  equal  in  diameter  to  the 
fucker,  or  to  the  cavity  of  the  cylinder,  and  in  length  to  the  height  of  the  atmo- 
fphere. 

According  to  this  method  we  did,  fince  the  writing  of  the  laft  experiment,  at- 
tempt to  meaiure  the  preflure  of  the  atmofphere,  but  found  it  more  difficult  than  we 
cxpc&ed  to  perforin  it  with  any  accuratenefs ;  for  though  by  the  help  of  the  manu- 
brium 


Digitized  by  Google 


7 2  New  Experiments  Vhyfico-Mechankal^ 

brium  the  fucker  moved  up  and  down  with  fo  much  eafe,  that  one  would  have 
thought,  that  both  its  convex  furface,  and  the  concave  one  of  the  cylinder,  were  ex- 
quifitely  fmooth,  and  as  it  were  flipperyj  yet  when  the  fucker  came  to  be  moved 
only  with  a  dead  weight  or  preflure  (that  was  not,  like  the  force  of  him  that  pump* 
ed,  intended  as  occafion  required)  we  found,  that  the  little  roughncfles  or  other  ine- 
qualities, and  perhaps  too  the  unequal  preflure  of  the  leather  againft  the  cavity  of  the 
cylinder,  were  able,  now  and  then,  to  put  a  flop  to  the  de  cent  or  afcent  of  the 
fucker,  though  a  very  little  external  help  would  eafily  furmo  nt  that  impediment  \ 
and  then  the  fucker  would,  for  a  while,  continue  its  formerly  interrupted  motion, 
though  that  afliftance  were  withdrawn.    But  this  difcouragement  c;  J  not  deter  us 
from  profecuting  our  experiment,  and  endeavouring,  by  a  careful  trial,  to  make  it  as 
inftrudtive  as  we  could.    We  found  then,  that  a  leaden  weight,  of  28  pounds  (each 
confiding  of  fixteen  ounces)  being  fattened  to  one  of  the  the  teeth  of  the  fucker, 
drew  it  down  clofcly  enough,  when  the  upper  orifice  of  the  cylinder  was  left  open, 
though  by  the  help  of  oil  and  water,  and  by  the  frequent  moving  the  fucker  up  and 
down  with  the  manubrium,  its  motion  in  the  cylinder  had  been  before  purpofcly  fa- 
cilitated.   This  done,  the  upper  orifice  of  the  cylinder  was  very  carefully  and  clofely 
ftopt,  the  valve  being  likewifc  (hut  with  its  wonted  (topple  well  oiled,  after  the 
fucker  had  been  again  impelled  up  to  the  top  of  the  cylinder.    Then  to  the  prece- 
dent twenty-eight  pound  we  added  a  hundred  and  twelve  pounds  more;  which  for- 
cing down  the  fucker,  though  but  leifurely,  we  took  off"  the  twenty-eight  pound 
weight ;  and  being  unable  to  procure  juft  fuch  weights  as  we  would  have  had,  we  hung 
on,  inftead  of  it,  one  of  fourteen  pound ;  but  found  that,  with  the  reft,  unable  to 
carry  down  the  fucker.    And  to  fatisfy  ourfelves,  and  the  fpe&ators,  that  it  was  the 
refiftance  of  the  ambient  air,  that  hindered  the  defcent  of  fo  great  a  weight,  after 
that  we  had  tried,  that  upon  unftopping  the  valve,  and  thereby  opening  an  accefs  to 
the  external  air,  the  fucker  would  be  immediately  drawn  down  ;  after  this,  I  fay,  we 
made  this  farther  experiment,  that  having  by  a  man's  ftrength  forcibly  deprefled 
the  fucker  to  the  bottom  of  the  cylinder,  and  then  faftened  weights  to  the  above- 
named  iron,  that  makes  part  of  that  fucker,  the  preflure  of  the  external  air  finding 
little  or  nothing  in  the  cavity  of  the  evacuated  cylinder  to  refift  it,  did  prefently  begin 
to  impel  the  fucker,  with  the  weights  that  clogged  it,  towards  the  upper  part  of  the 
cylinder  •,  till  fomc  fuch  accidental  impediment,  as  we  formerly  mentioned,  checked 
its  courfe.    And  when  that  rub  (which  eafily  might  be)  was  taken  out  of  the  way, 
it  would  continue  its  afcent  to  the  top,  to  the  no  fmall  wonder  of  thofe  byftand- 
crs,  that  could  not  comprehend,  how  fuch  a  weight  could  afcend,  as  it  were,  of 
itfclf ;  that  is,  without  any  invifible  force,  or  fo  much  as  met  i or.  to  lift  it  up.  And 
indeed  it  is  very  confiderable,  that  though  poflibly  there  might  remain  fomc  particles 
of  air  in  the  cylinder,  after  the  drawing  down  of  the  fucker;  yet  the  preflure  of  a 
cylinder  of  the  atmofpherc,  fomewhat  lefs  than  three  inches  in  diameter  (for,  as  it 
was  faid  in  the  delcription  of  our  engine,  the  cavity  of  the  cylinder  was  no  broader) 
was  able,  uncomprefled,  not  only  to  fuftain,  but  even  to  drive  up  a  weight  of  a  hun- 
dred and  odd  pounds :  for  befides  the  weight  of  the  whole  fucker  itfclf,  which 
amounts  to  fome  pounds,  the  weights  annexed  to  it  made  up  an  hundred  and  three 
pounds,  befides  an  iron  bar,  that  by  conjecture  weighed  two  pounds  more  ;  and  yet 
all  thefe  together  fall  fomewhat  (hort  of  the  weight,  which  we  lately  mentioned  the 
refiftance  of  the  air  to  have  held  fufpended  in  the  cavity  of  the  cylinder. 

And  though  (as  hath  been  already  acknowledged)  we  cannot  peradventure  obtain 
by  the  recited  means  fo  exact  an  account  as  were  to  be  wiflied,  of  what  we  would  dis- 
cover; 
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cover  i  yet,  if  it  fcrve  us  to  ground  conjectures  more  approaching  to  the  trutl*,  than 
we  have  hitherto  met  with,  I  hope  it  will  be  confidcred  (which  a  famous  poet 
judicioufly  fays,) 

Eft  qmidamprodire  tenus,  ft  non  datur  ultra. 

Peradventure  it  will  not  be  impertinent  to  annex  to  the  other  circumftances, 
that  have  been  already  fct  down  concerning  this  experiment,  that  it  was  made  in 
•winter,  in  weather  neither  frofty  nor  rainy,  about  the  change  of  the  moon,  and  at  a 
place  whofe  latitude  is  near  about  5 1  degrees  and  a  half ;  for  perhaps  the  force  or 
pre  dure  of  the  air  may  vary,  according  to  the  feafons  of  the  year,  the  temperature 
of  the  weather,  the  elevation  of  the  pole,  or  the  phafes  of  the  moon  ;  all,  or  even 
any  of  them  feeming  capable  to  alccr  either  the  height  or  confiftence  of  the  incum- 
bent atmofphere  :  and  therefore  it  would  not  be  amils,  if  this  experiment  were  care- 
fully tried  at  feveral  times  and  places,  with  variety  of  circum fiances.  It  might  alfo 
be  tried  with  cylinders  of  feveral  diameters,  exquifitely  fitted  with  fuckers,  that  we 
might  know,  what  proportion  feveral  pillars  of  the  atmofphere  bear  to  the  weights 
they  are  able  to  fuftain  or  lift  up  •,  and  confequendy,  whether  the  increafe  or  decre- 
ment of  the  refinance  of  the  ambient  air  can  be  reduced  to  any  regular  proportion 
to  the  diameters  of  the  fuckers.  Thefe,  and  divers  other  fuch  things,  which  may  be 
tried  with  this  cylinder,  might  moft  of  them  be  more  exactly  tried  by  the  Torricel- 
lian experiments,  if  we  could  get  tubes  fo  accurately  blown  and  drawn,  that  the  cavity 
were  perfectly  cylindrical. 

To  dwell  upon  all  the  feveral  reflexions,  that  a  fpeculative  wit  might  make  upon 
this  and  the  foregoing  experiment  (1  mean  the  thirty-third  and  thirty -fecond)  would 
require  almoft  a  volume  ;  whereas  our  occafions  will  fcarce  allow  us  time  to  touch 
upon  three  or  four  of  the  chief  inferences,  that  fecm  deducible  from  them,  and 
therefore  we  (hall  content  ourfelves  to  point  at  thofe  few. 

And  firft,  as  many  other  phenomena  of  our  engine,  fo  efpecially  the  two  lately 
mentioned  experiments  feem  very  much  to  call  in  queftion  the  received  opinion  of 
the  nature  or  caufe  of  faction.  For  it  is  true  indeed,  that  when  men  fuck,  they 
commonly  ufc  fome  manifeft  endeavour,  by  a  peculiar  motion  of  their  mouths* 
chells,  and  fome  other  confpiring  parts,  to  convey  to  them  the  body  to  be  fucked  in. 
And  hence  perhaps  ihcy  have  taken  occafion  to  think,  that  in  all  ruction  there  tnuft 
be  fome  endeavour  or  motion  in  the  fucking  to  attract  the  fucked  body.  But  in  our 
laft  experiment  it  appears  not  at  all,  how  the  upper  part  of  the  emptied  cylinder, 
that  remains  movelefs  all  the  while,  or  any  part  of  it,  doth  at  all  endeavour  to  draw 
to  it  the  deprefled  fucker  and  the  annexed  weights.  And  yet  thofe,  that  behold  the 
afccnfion  of  the  fucker,  without  ferioufly  confidering  the  caufe  of  it,  do  readily 
conclude  it  to  be  raifed  by  fomcthing,  that  powerfully  fucks  or  attracts  ir,  though 
they  lee  not  what  dnt  may  be,  or  where  it  lurks.  So  that  it  feems  not  ablblutely 
ncccflary  to  met  ion,  that  there  be  in  the  body,  which  is  faid  to  fuck,  an  endeavour 
or  motion  in  order  thereunto  •,  but  rather  that  faction  may  be  at  lcaft  for  the  moft 
part  reduced  to  pulfion,  and  its  effects  afcribed  to  fuch  a  preflure  of  the  neighbour- 
ing air  upon  thofe  bodies  (whether  aerial,  or  of  other  natures)  that  arc  contiguous  to 
the  body,  that  is  faid  to  attract  them,  as  is  ftronger,  than  that  fubftancc,  which 
poflcfilth  the  cavity  of  that  fucking  body,  is  able  to  refill.  To  object  here,  that  it 
was  fome  particles  of  air  remaining  in  the  emptied  cylinder,  that  attracted  this 
weight  to  obviate  a  vacuum,  will  fcarce  be  fatisf.ictory ;  unlcis  it  can  be  clearly  made 
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out,  b/ what  little  hooks,  or  other  grappling  inftruments,  the  internal  air  could  take 
hold  of  the  fucker  i  how  fo  little  of  it  obtained  the  force  to  lift  up  fo  great  a  weight ; 
and  why  alfo,  upon  the  letting  in  of  a  little  more  air  into  one  of  our  evacuated  vef- 
fels,  the  attraction  is,  inftcad  of  being  ftrengthened,  much  weakened ;  though,  if 
there  were  danger  of  a  vacuum  before,  it  would  remain,  notwithstanding  this  ingrefs 
of  a  little  air.  For  that  ftill  there  remained  in  the  capacity  of  the  exhaufted  cylin- 
der More  of  little  rooms,  or  fpaces  empty  or  devoid  of  air,  may  appear  by  the  great 
violence,  wherewith  the  air  rufheth  in,  if  any  way  be  opened  to  it.  And  that  it  is 
not  fo  much  the  decrement  of  the  v  acuum  within  the  cavity  of  the  vcficl,  that  debi- 
litates the  attraction,  as  the  fpring  of  the  included  air  (whole  prefencc  makes  the 
decrement)  that  doth  it  by  refilling  the  preilure  of  the  external  air,  feems  probable, 
partly  from  the  difability  of  vacuities,  whether  greater  or  leflcr,  to  refill  the  preflure 
of  the  air;  and  partly  by  fome  of  the  phenomena  of  our  experiments,  and  parti- 
cularly by  this  circumftancc  of  the  three  and  thirtieth,  that  the  fucker  was,  by  the 
preflure  of  the  ambient  air,  impelled  upwards  widi  its  weight  hanging  at  it,  not 
only  when  it  was  in  the  bottom  of  the  cylinder,  and  confequcntly  left  a  great  va- 
cuum in  the  cavity  of  it ;  but  when  the  fucker  had  been  already  impelled  almoir.  to 
the  top  of  the  cylinder,  and  confequcntly,  when  the  vacuum  that  remained  was  be- 
come very  little  in  comparifon  of  that,  which  preceded  the  beginning  of  the  fucker's 
afcenfion. 

In  the  next  place,  thefe  experiments  may  teach  us,  what  to  judge  of  the  vulgar 
axiom  received  for  fo  many  ages  as  an  undoubted  truth  in  the  Peripatetic  fchooh,  that 
nature  abhors  and  flicth  a  vacuum,  and  that  to  fuch  a  degree,  that  no  human  power 
(to  go  no  higher)  is  able  to  make  one  in  the  univeric  ;  wherein  heaven  and  earth  would 
change  places,  and  all  its  other  bodies  rather  act  contrary  to  their  own  nature,  than 
fuller  it.  For,  if  by  a  vacuum  we  will  understand  a  place  perfectly  devoid  of  all 
corporeal  lubftance,  it  may  indeed  then,  as  we  formerly  noted,  be  plaullbly  enough 
maintained,  that  there  is  no  fuch  thing  in  the  world.  But  that  the  generality  of  the 
Flenills  (efpccially  till  of  late  years  fome  of  them  grew  more  wary)  did  not  take  a 
vacuum  in  fo  ftrict  a  lenfe,  may  appear  by  the  experiments  formerly,  and  even  to 
this  day  employed  by  the  denyers  of  a  vacuum,  to  prove  it  impoifiblc,  that  there 
can  be  any  made.  For  when  they  alledge  (for  iniiance)  th.it  when  a  man  fucks 
wafer  through  a  long  pijie,  that  heavy  liquor,  contrary  to  its  nature,  attends  into  the 
fucker's  mouth,  only  to  fill  up  that  room  made  by  the  dilatation  of  his  bread  and 
lungs,  which  othcrwife  will  in  part  be  empty  :  and  when  they  tell  us,  that  the  real'on, 
why  if  a  long  pipe  exactly  doled  at  one  end  be  filled  top-iull  of  water,  and  then 
inverted,  no  liquor  will  fall  out  of  the  open  orifice  •,  or,  to  life  a  more  familiar  ex- 
ample, when  they  teach,  that  tiie  caufe,  why  in  a  gardener's  watering  pot  ihaped 
conically  or  like  a  fugar-loat,  filled  with  water,  no  liquor  falls  down  through  the 
numerous  holes  at  the  bottom,  whillt  the  gardener  keeps  his  thumb  u;:on  the  orifice 
of  the  hole  at  the  top,  and  no  longer ;  mult  be,  that  if  in  the  cale  propofed  the 
v.  .iter  ihould  dcicend,  the  air  being  unable  to  fuccccd  ir,  there  would  be  left  at  the 
upper  and  deferted  part  of  the  vcflel  a  vacuum,  that  would  be  avoided,  if  the  hole 
at  the  top  were  opened  :  When  (I  fay)  they  alledge  fuch  experiments,  the  tendency 
of  theni  feems- plainly  to  import,  that  they  mean,  by  a  vacuum,  any  fpace  here- 
by low,  that  is  not  filled  with  a  vifiblc  body,  or  at  lcalt  with  air,  though  it  be  not 
q  aivt  devoid  of  all  body  whatlbcver.  For  why  fhould  nature,  out  of  her  dcteitation 
of  a  vacuum,  make  bodies  act  contrary  to  their  own  tendency,  that  a  place  may  be 
filled  with  air,  if  its  being  fo  were  not  ncccflary  to  the  avoiding  of  a  vacuum  ? 
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Taking  then  a  vacuum  in  this  vulgar  and  obvious  fenfe,  the  common  opinion 
about  it  feems  liable  to  fevcral  exceptions,  whereof  fome  or"  the  chief  arc  fuggeftcd 
to  us  by  our  engine. 

It  will  not  eafily  then  be  intelligibly  made  out,  how  hatred  or  averfation,  which 
is  a  paflion  of  the  foul,  can  either  for  a  vacuum,  or  any  other  objeft,  be  fuppoled 
to  be  in  water,  or  fuch  like  inanimate  body,  which  cannot  be  prel'umed  to  know, 
when  a  vacuum  would  enfue,  if  they  did  not  beftir  themlclves  to  prevent  it ;  nor  to 
be  ib  generous  as  to  aft  contrary  to  what  is  moft  conducive  to  their  own  particular  pre- 
fcrvation  for  the  public  good  of  the  univerfe.  As  much  then  of  intelligible  and  pro- 
bable truth,  as  is  contained  in  this  metaphorical  exprefCon,  feems  to  amount  but  to 
this;  that  by  the  wife  author  of  nature  (who  is  juftly  faid  to  have  made  all  things  in 
number,  weight  and  mcalurc)  the  univerfe,  arid  the  parts  of  it,  are  fo  contrived, 
that  it  is  as  hard  to  make  a  vacuum  in  it,  as  if  they  ftudioufly  confpired  to  prevent 
it.    And  how  far  this  itfelf  may  be  granted,  deferves  to  be  farther  confidcred. 

Fob,  in  the  next  place,  our  experiments  feem  to  teach,  that  the  fuppoled  averfa- 
tion of  nature  to  a  vacuum  is  but  accidental,  or  in  confequence,  partly  of  the  weight 
and  fluidity,  or,  at  lealt,  fluxility  of  the  bodies  here  below  \  and  partly,  and  per- 
haps principally,  of  the  air,  whofe  reftlefs  endeavour  to  expand  itlelf  cvety  way 
makes  it  cither  rum  in  itlelf,  or  compel  the  intcrpofed  bodies  into  fmall  fpaccs,  where 
it  finds  no  greater  refiftance  than  it  can  furmount.  And  that  in  thofe  motions  which 
are  made  obfugam  vacui  (as  the  common  phrafe  is)  bodies  aft  without  fuch  genera- 
lity and  conlideration,  as  is  wont  to  be  afcribed  to  them,  is  apparent  enough  in  our 
3  2d  experiment,  where  the  torrent  of  air,  thatfeemed  to  ftrive  to  get  into  the  emptied 
receiver,  did  plainly  prevent  its  own  defign,  by  fo  impelling  the  valve,  as  to  make 
it  lhut  the  only  orifice  the  air  was  to  get  out  at.  And  if  afterwards,  either  nature,  or 
the  internal  air  had  a  defign  the  external  air  mould  be  attracted,  they  fcemed  to  pro- 
fecute  it  very  unwifeh/  by  continuing  to  fuck  the  valve  fo  Itrongly,  when  they  found, 
that  by  that  fuftion  the  valve  itfelf  could  not  be  drawn  in  ;  whereas  by  forbearing  to 
fuck,  the  valve  would  by  its  own  weight  have  fallen  down,  and  fuffcred  the  excluded 
air  to  return  freely,  and  to  fill  again  the  cxhaufted  vefiel. 

And  this  minds  me  to  take  nonce  of  another  deficiency,  pointed  at  by  our  expe- 
riments in  the  common  doctrine  of  thofe  Plcnilts  we  reafon  with  ;  for  many  of  thofe 
unufual  motions  in  bodies,  that  are  laid  to  be  made  to  efcape  a  vacuum,  feem  rather 
made  to  fill  it.  For  why,  to  inftance  in  our  newly  mentioned  experiment,  as  foon  as 
the  valve  was  deprefied  by  the  weight  we  hung  at  it,  (botlld  the  air  fo  impctuoufly 
and  copioufly  ruin  into  the  cavity  of  the  receiver,  if  there  were  before  no  vacant 
room  there  to  receive  it  ?  And  if  there  were,  then  all  the  while  the  valve  ke.  t  out 
the  air,  thofe  little  fpacrs  in  the  receiver,  which  the  corpufcles  of  that  air  afterwards 
filled,  may  be  concluded  to  have  remained  empty.  So  that  the  leeming  violence, 
employed  by  nature  on  the  occafion  of  the  evacuating  of  the  vefiel,  feems  to  have 
come  too  late  to  hinder  the  making  of  vacuities  in  the  receiver,  and  only  to  have,  as 
foon  as  we  permitted,  filled  up  with  air  thofe  that  were  already  made. 

And  as  for  the  care  of  the  public  good  of  the  univerfe  afcribed  to  dead  and  flupid 
bodies,  we  (hall  only  demand,  why  in  our  io'h  experiment,  upon  the  exfuftion  of 
the  ambient  air,  the  water  riefcrted  the  upper  half  of  the  glals  tube-,  and  did  not 
afcend  to  fill  it  up,  till  the  external  air  was  let  in  upon  it.  Whereas  by  its  eafy  and 
fudden  regaining  that  upper  part  of  the  tube,  it  appeared  both  that  there  was  there 
much  ("pace  devoid  of  asr,  and  that  the  water  might  with  fmall  or  no  refiftance  have 
af tended  into  ir,  if  it  could  have  done  fo  without  the  impullion  of  the  re-admitted 
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air  •,  which,  it  feems,  was  ncceflary  to  mind  the  water  of  its  formerly  neglefted  duty 
to  the  univerfe. 

Nav,  for  aught  appeareth,  even  when  the  excluded  air,  as  foon  as  it  was  per- 
mitted, rulhcd  violently  into  our  cxhaufted  receiver,  that  flowing  in  of  the  air  pro- 
ceeded rather  from  the  determinate  force  of  the  fpring  of  the  neighbouring  air,  than 
from  any  endeavour  to  fill  up,  much  lefs  to  prevent  vacuities.    For  though,  when  a* 
much  air  as  will,  is  gotten  into  our  receiver,  our  prefent  opponents  take  it  for 
granted,  that  it  is  full  of  air;  yet  if  it  be  remembered,  that  when  wemadeou-  17th 
experiment,  we  crouded  in  more  air  to  our  receiver  than  it  ufually  holds ;  and  if  we 
alfo  confider  (which  is  much  more)  that  the  air  of  the  fame  confiftence  with  that  in 
our  receiver  may  in  wind-guns,  as  is  known,  and  as  we  have  tried,  be  comprefled  at 
leaft  into  half  its  wonted  room  (I  fay,  at  leaft,  becaufe  fome  affirm,  that  the  air 
may  be  thruft  into  an  8th,  or  a  yet  fmaller  part  of  its  ordinary  extent)  it  feems  ne- 
ceflary  to  admit  either  a  notion  of  condenfation  and  rarefadlion,  that  is  not  intelli- 
gible, or  that  in  the  capacity  of  our  receiver,  when  prefumed  to  be  full  of  air,  there 
yet  remained  as  much  of  fpace  as  was  taken  up  by  all  the  aerial  corpufcles,  unpof- 
lefled  by  the  air.    Which  feems  plainly  to  infer,  that  the  air,  that  ruftied  into  our 
emptied  veflel,  did  not  do  it  prccifely  to  fill  up  the  vacuities  of  it,  fince  it  left  fo 
many  unfilled,  but  rather  was  thruft  in  by  the  pre  flu  re  of  the  contiguous  air  :■  which. 
as  it  could  not  but  be  always  ready  to  expand  itfelf,  where  it  found  leaft  refiftance, 
fo  was  it  unable  to  fill  the  receiver  any  more,  than  until  the  air  within  was  reduced  to 
the  fame  meafure  of  compaftnefs  with  that  without. 

We  may  alfo  from  our  two  already  often-mentioned  experiments  farther  deduce, 
that  (fince  nature's  hatred  of  a  vacuum  is  but  metaphorical  and  accidental,  being  but 
a  confequence  or  refult  of  the  preflure  of  the  air  and  of  the  gravity,,  and  partly  alfo 
of  the  fluxility  of  fome  other  bodies)  the  power  fhc  makes  ufe  of  to  hinder  a  vacuum, 
is  not  (as  we  have  elfewherc  alfo  noted)  any  fuch  boundlefe  thing,  as  men  have  been 
pleafcd  to  imagine.  And  the  reafons,  why  in  the  former  experiments,  mentioned  in 
favour  of  the  Plenifts,  bodies  feem  to  forget  their  own  natures  to  Ihun  a  vacuum, 
feems  to  be  but  this  •,  that  in  the  alledgcd  cafes  the  weight  of  that  water,  that  was 
cither  kept  from  falling  or  impelled  up,  was  not  great  enough  to  furmount  the  prcf- 
fure  of  the  contiguous  air  }  which,  if  it  had  been,  the  water  would  have  fubfided, 
though  no  air  could  have  fucceeded.  For  not  to  repeat  that  e>p;riment  of  Monfieur 
Pa/ebai  (formerly  mentioned  to  have  been  tried  in  a  glafs  exceeding  32  feet)  wherein 
the  inverted  pipe  being  long  enough  to  contain  a  competent  weight  of  water,  that 
liquor  freely  ran  out  at  the  lower  orifice  :  not  to  mention  this  (1  fay)  we  faw  in  our 
nineteenth  experiment,  that  when  the  preflure  of  the  ambient  air  was  fufficiently 
weakened,  the  water  would  fall  out  apace  at  the  orifice  even  of  a  Ihort  pipe,  though 
the  air  could  not  fucceed  into  the  room  deferted  by  it.  And  it  were  not  amils,  if 
trial  were  made  on  the  tops  of  very  high  mountains,  to  difcovcr  with  what  eafc  a  va- 
cuum could  be  made  near  the  confines  of  the  atmofphcrc,  where  the  air  is  probably 
but  light  in  comparifon  of  what  it  is  here  below.  But  our  prefent  (three  and  thirtieth) 
experiment  feems  to  manifeft,  not  only  that  the  power,  exerciied  by  nature,  to  fhun 
or  replenilh  a  vacuum  is  limited,  but  that  it  may  be  determined  even  to  pounds  and 
ounces :  infomuch  that  we  might  fay,  fuch  a  weight  nature  will  fuftain  or  will  lift  up 
to  refill  a  vacuum  in  our.  engine-,  but  if  an  ounce  more  be  added  to  that  weight,  it 
will  furmount  her  lb  much  magnified  deteftation  of  vacuities.  And  thus,  my  Lord, 
our  experiments  may  not  only  anlwcr  thole  of  the  Plenifb,  but  enable  us  to  retort 
their  arguments  againft  thcmlelves    fince,  if  that  be  true,  which  they  allcdgc,  that 
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■when  water  falls  not  down  according  to  its  nature,  in  a  body,  .wherein  no  air  can 
fiicceed  to  fill  up  the  place  it  muft  leave,  the  fufpenfion  of  the  liquor  is  made,  ne 
detur  vacuum  (as  they  fpeak)  it  will  follow,  that  if  the  water  can  be  brought  to  iubfide 
in  fuch  a  cafe,  that  deferted  fpace  may  be  deemed  empty,  according  to  their  own 
doctrine  ,  efpecially,  fincc  nature  (as  they  would  perfuade  us)  beltirs  herfelf  fo  • 
mightily  to  keep  it  from  being  deferted. 

I  hope  I  fhall  not  need  to  remind  your  Lord  (hip,  that  I  have  all  this  while  been  • 
fpeaking  of  a  vacuum,  not  in  the  ftrict  and  philolbphical  fenfe,  but  in  that  more  ob- 
vious and  familiar  one,  that  hath  been  formerly  declared. 

And  therefore  I  (hall  now  proceed  to  obferve  in  the  I  aft  place,  that  out  33d  ex- 
periment affords  us  a  notable  proof  of  the  unheeded  ftrength  of  that  preflure,  which  . 
is  fuftained  by  the  corpufclcs  of  what  we  call  the  free  air,  and  prefumc  to  be  un- 
oompreffed.  For,  as  fluid  and  yielding  a  bedy  as  it  is,  our  experiment  teacheth  us, 
that  even  in  our  climate,  and  without  any  other  compreffion  than  what  is  (at  lealt 
here  below)  natural,  or  (to  fpeak  more  properly)  ordinary  to  it,  it  bears  fo  ftrongly 
upon  the  bodies,  whereunto  it  is  contiguous,  that  a  cylinder  of  this  free  air,  not  ex-  - 
oeeding  three  inches  in  diameter,  is  able  to  raife  and  carry  up  a  weight,  amounting  to 
between  flxteen  and  feventeen  hundred  ounces.  I  faid,  even  in  our  climate,  becaufe 
that  is  temperate  enough  •,  and  as  far  as  my  obfervations  affift  me  to  conjecture,  the. 
air  in  many  other  more  northern  countries  may  be  much  thicker,  and  able  to  fup- 
port  a  greater  weight:  which  is  not  .to  be  doubted  of,  if  there  be  no  miftake  in  what 
is  recorded  concerning  the  •  Hollanders;  that  were  forced  by  the  ice  to  winter  in 
Nova  Zembhtj  namely,  that  they  found  there  fo  condenfed  an  air,  that  they  could 
not  make  their  clock  go,  even  by  a  very  great  addition  to  the  weights,  that  were 
wont  to  move  it. 

I  suppose  your  Lordfhip  will  readily  take  notice,  that  I  might  very  eafily  have 
diCcourfcd  much  more  fully  and  accurately  than  I  have  done,  againft  the  common 
opinion  touching  fusion,  and  touching  nature's  hatred  of  a  vacuum.  But  I  was 
willing  to  keep  myfelf  to  thofe  confiderations  touching  thefe  matters,  that  might  be 
verified  by  our  engine  itfelf  •,  efpecially  fince,  as  I  faid  at  firft,  it  would  take  up  too 
much  time  to  infift  particularly  upon  all  the  reflections,  that  may  be  made  even  upon 
our  two  Iaft  experiments.  And  therefore  pafling  to  the  next,  I  fhall  leave  it  to  your 
Lordfhip  to  confider,  how  far  thefe  trials  of  ours  will  either  confirm  or  disfavour  the 
new  dodrinc  of  feveral  eminent  Naturalifts,  who  teach,  that  in  all  motion  there  is 
neceflarily  a  circle  of  bodies,  as  they  fpeak,  moving  together  i  and  whether  the 
circles  in  fuch  motion  be  an  accidental  or  confequential  thing  or  no. 

EXPERIME  NT  XXXIV. 

IT  is  a  known  thing  to  thofe,  that  are  converfant  in  the  hydroflatics,  that  two 
bodies,  which  in  the  air  are  of  equal  weight,  but  of  unequal  bulk,  as  gold  for 
inftance,  and  iron,  being  afterwards  weighed  in  water,  will  lofc  their  .'equilibrium 
upon  the  change  of  the  ambient  body  :  fo  that  the  gold  will  fink  lower  thun  the  iron  ; 
which,  by  reafon  of  its  greater  bulk,  hath  more  water  to  lift  or  dilplace,  that  it  may 
fink.    By  analogy  to  this  experiment,  it  fecmed  probable,  that  if  two  weights  did 

•  A.rt frigidt  txifttutt  tardtut  mtvttttur  Automata  fuam  a  rt  (all  Jo,  edto  qvidtm  ut  AatsmateH,  qvid  Bt!g  r 
in  Hum  Za.ilta  agrntts  in<td.lm  j„u  ctlUcavtrunt,  tthnint  nmctu  ujj'avtril  elfi  mailt  msjui  Jetdut  ti  add..<if- 
Jut  juum  ahiia  fiircjiL&at.    Vaiciiiti*  Gco«.  General.  Lib.  111.  fropo.  7.  p.  6^8. 
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in  ourengine  balance  each  other,  when  the  glafs  was  full  of  air-,  upon  the  exfudtion 
of  a  great  part  of  that  air,  lb  notable  a  change  in  the  confiitence  of  the  ambient 
body  would  make  them  lofc  their  equilibrium. 

But  being  delirous  at  the  fame  time  to  make  a  trial,  for  a  certain  defign,  that 
needs  not  here  be  mentioned,  w  :  took  for  one  of  our  weights  a  dry  bladder,  ltrongly 
tied  at  the  neck,  and  about  half  filled  with  air  (that  being  a  weight  both  flight,  and 
that  would  expand  iilelf  in  the  evacuated  glafs  j  and  fattening  that  to  one  part  of  our 
formerly  mentioned  exact  balance  (which  turns  with  the  3 2d  part  of  a  grain)  we  put 
a  metalline  counterpoife  into  the  oppofitc  feale  ;  and  lb  the  two  weights  being  brought 
to  an  £equilibrium,  die  balance  was  conveyed  into  the  receiver,  and  fufpended  from 
the  cover  of  it. 

But  before  we  proceed  farther,  we  muft  note,  that  prefendy  after  the  laying  on  of 
the  cover,  the  bladder  appeared  to  preponderate ;  whereupon  the  fcales  being  taken 
out,  and  reduced  very  near  to  an  .-equilibrium,  yet  fo,  that  a  little  advantage  remain- 
ed on  that  fide,  to  which  the  metalline  weight  belonged  ;  they  were  again  let  down 
into  the  receiver,  which  was  prefently  made  fait  with  plaifter,  and  a  hot  iron  :  foon 
after  which,  before  the  pump  was  employed,  the  bladder  fecmed  again  a  little  to 
preponderate.  Afterwards  the  air  in  the  glafs  being  begun  to  be  drawn  out,  the 
bladder  began  (according  to  the  formerly  mentioned  oblervations)  to  expand  itfelf 
and  manifeitly  to  outweigh  the  oppofite  weight,  drawing  down  the  fcale,  to  which 
it  was  fattened,  very  much  beneath  the  other,  efpccially  when  the  air  had  fwelled  to 
its  l  ull  extent. 

Tins  done,  we  very  leifurely  let  in  the  external  air ;  and  obferved,  that  upon  the 
flagging  of  the  bladder,  the  fcale,  whereto  it  was  fattened,  not  only  by  degrees 
returned  to  an  ajquilibrium  with  the  other,  but  at  length  was  a  little  outweighed 
by  it. 

But  becaufe  we  fufpeftcd  there  might  have  intervened  fome  unheeded  circumttancc 
in  this  latt  part  of  the  experiment,  we  would  not  prefently  take  out  the  fcales,  nor 
meddle  with  the  cover ;  but  leaving  things  as  they  were,  we  perceived,  that  after  a 
little  while  the  bladder  began  again  to  preponderate,  and  by  degrees  to  fink  lower 
and  l  r.'.rr  for  divers  hours ;  wherefore,  leaving  the  veflel  clofed  up  all  night,  we 
repaired  to  it  next  morning,  and  found  the  bladder  fallen  yet  lower }  as  if  the  very 
Jubilance  of  it  had  imbibed  lbme  of  the  moifture  wherewith  the  air  (the  leafon  being 
very  rainy)  did  then  abound  ;  as  lute-ftrings,  which  are  made  likewile  of  the  mem- 
braneous parts  of  guts,  ftrongly  wreathed,  arc  known  to  fwell  lb  much  oftentimes, 
as  to  break  in  rainy  and  wet  weather.  Which  conjecture  is  the  more  to  be  regarded, 
becaufe  congruouAy  unto  it  one  of  the  company  having  a  little  warmed  the  bladder, 
found  it  then  lighter  than  the  oppofitc  weight.  But  this  mutt  be  looked  upon  as  a 
bare  conjecture-,  till  we  can  gain  time  to  make  farther  trials  about  it.  In  the  mean 
while,  we  (hall  ad.!,  that  without  removing  the  fcales  or  the  cover  of  the  receiver, 
we  again  caufed  the  air  to  be  drawn  our,*  (the  Jwcather  continuing  very  moift)  but 
found  not  any  manifeft  alteration  in  the  balance  ■,  whether  becaufe  the  aequilibrium 
was  too  far  loll  to  let  a  f  nail  change  appear,  we  determine  not. 

But  to  make  the  experiment  with  a  body  lefs  apt  to  be  altered  by  the  temperature 
of  air,  than  was  the  Madder ;  we  brought  the  fcales  again  to  an  axpulibrium 
will,  two  weights,  whereof  the  one  was  of  lead,  the  other  of  cork.  And  having 
evacuated  the  receiver,  we  obferved,  that  both  upon  the  exfuilion,  and  after  the  re- 
turn of  the  air,  'the  cork  did  manilVllly  preponderate,  and  much  more,  a  while  after 
the  air  had  been  let  in  again,  than  whillt  it  was  kept  out.  Wherefore,  in  the  room 
of  the  cork,  we  fubftitutcd  a  piece  of  clurcoal,  as  lefs  likely  to  imbibe  any  moiflure 
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from  the  air,  but  the  event  proved  much  the  fame  with  that  newly  lelated  :  fo  that 
this  experiment  feems  more  liable  to  casualties  than  any,  excepting  one  wc  have  made 
in  our  engine.  And  as  it  is  difficult  to  prevent  them,  fo  it  feems  not  very  cafy  to  dis- 
cover the  caufes  of  them,  whereof  wc  fliall  therefore  at  prefent  forbear  mentioning 
our  conjectures. 


SOMT E  learned  Mathematicians  have  of  late  ingenioufly  endeavoured  to  reduce  fil'- 
tres  to  fiphons  ;  but  ft  ill  the  true  caufe  of  the  afcenfion  of  water,  and  other  liquor* 
both  in  fiphons  and  in  filtration,  needing  (for  aught  we  have  yet  found)  a  clearer  difeo- 
very  and  explication,  wc  were  dcfirous  to  try,  whetheror  no  the  prefiure  of  the  air  might 
reafonably  be  fuppofed  to  have  either  the  principal,  or  at  leaft  a  confiderablr  intcrcft 
in  the  railing  of  thofe  liquors.  But  becaufe  wc  found,  that  we  could  not  yet  fo  eva- 
cuate our  receiver,  but  that  the  remaining  air,  though  but  little  in  companion 
of  the  exhaufted,  would  be  able  to  impel  the  water  to  a  greater  height  than  is  ufual 
in  ordinary  filtrations ;  we  refolvcd,  inftcad  of  a  lift  of  cotton,  or  the  like  filtre,  to 


were  diligently  clofed,  that  no  air  might  find  entrance  at  them.  One  of  the  legs 
of  this  fiphon  was  (as  it  fhould  be)  fomcwhat  longer  than  the  other,  and  was  pervious 
at  the  bottom  of  it  only,  by  a  hole  almolt  as  flender  as  a  hair,  that  the  water  might 
but  very  lcifurely  drop  out  of  it,  left  it  Ihould  all  run  out  before  the  experiment  were 
complcated.  The  other  and  ftiortcr  leg  of  the  fiphon  was  quite  open  at  the  end,  and 
the  lame  widenefs  with  the  reft  of  the  pipe,  whole  bore  was  about  a  quarter  of  an 
inch.  The  whole  fiphon  made  up  of  thek  feveral  pieces  put  together  was  deligncd 
to  be  about  a  foot  and  a  half  long  •,  that  the  remaining  air,  when  the  veficl  was  ex- 
haufted after  the  wonted  manner,  might  not  be  able  to  impel  the  water  to  the  top  of 
the  fiphon ;  which  being  inverted,  was  filled  with  water,  and  of  which  the  lhorter  leg 
being  let  down  two  or  three  inches  deep  into  a  glafs  veflel  full  of  water,  and  the 
upper  parts  of  it  being  faftened  to  the  infidc  of  the  cover  of  the  receiver,  wc  pro- 
ceeded to  clofc  firft,  and  then  to  empty  the  vcflel. 

The  effect  of  the  trial  was  this,  that  till  a  pretty  quantity  of  air  had  been  drawn" 
out,  the  water  dropped  freely  out  at  the  lower  end  of  the  lower  leg  of  the  fiphon,  as 
if  the  experiment  had  been  performed  in  the  free  air.  But  afterwards,  the  bubbles 
(as  had  been  apprehended)  began  to  difclofc  themfelves  in  the  water,  and  afcending 
to  the  top  of  the  fiphon,  imbodied  themfelves  there  into  one,  which  was  augmented 
by  little  and  little,  by  the  rifing  of  other  bubbles,  that  from  time  to  time  bivke  into 
it,  but  much  more  by  its  o^n  dilatation,  which  increafed  proportionally  to  the  ex- 
fu::ion,  that  was  made  of  the  air  out  of  the  receiver.  So  that  at  length  the  water  irr 
the  fliorter  leg  of  the  fiphon  was  reduced,  partly  by  the  extraction  of  the  ambient 
n':r,  and  partly  by  the  cxpanfion  of  the  great  bubble  at  the  upper  pure  of  :he  fip*>on, 
to  be  about  a  foot  high,  if  fo  much)  whereby  it  came  to  pais,  that  the  cu.it f:  of  the 
water  in  the  liphon  was  interrupted,  and  that,  which,  remained  in  the  longer  leg  of  ir, 
continued  fvfpendcd  tl.ere  without  dropping  any  longer.  But  upon  the*  turning  of 
the  Hop-cock,  the  outward  air  (being  let  into  the  receiver)  got  into  the  fiphon,  by 
the  liuie  hole,  at  which  the  water  formerly  dropped  out-,  and  travelling  all  the  in- 
cumbent cylinder  of  water,  in  the  form  or  bubbles,  joined  itfelf  with  that  air,  that 
before  poCeflfed  the  top  of  the  fiphon* 


EXPERIMENT  XXXV. 


To 
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To  prevent  the  inconveniences  arifing  from  thefe  bubbles,  two  glafs  pipes,  like 
the  former,  were  fo  placed,  as  to  terminate  together  in  the  midft  of  the  belly  of  a 
glafs  phial,  into  whofe  neck  they  were  carefully  fattened  with  cement  and  then  both 
the  phial  and  the  pipes  being  (which  was  not  done  without  difficulty)  totally  filled 
with  water,  the  fiphon  defcribed  in  the  fifth  figure  was  placed  with  its  fhorter  leg  in 
the  glafs  of  water,  as  formerly  :  and  the  experiment  being  profecuted  after  the  fame 
manner,  much  more  air  than  formerly  was  drawn  out,  before  the  bubbles,  difclofing 
themfelves  in  the  water,  were  able  to  difturb  the  experiment ;  becaufe  that  in  the  ca- 
pacity of  the  phial  there  was  room  enough  for  them  to  ftretch  themfelves,  without 
deprefling  the  water  below  the  ends  of  the  pipes :  and  during  this  time,  the  water 
continued  to  drop  out  of  the  propending  leg  of  the  fiphon.  But  at  length  the  receiver 
being  very  much  emptied,  the  paffage  of  the  water  through  the  fiphon  ceafed,  the 
upper  ends  of  the  pipes  beginning  to  appear  a  little  above  the  remaining  water  in  the 
phial,  whofc  dilated  air  appeared  likewiie  to  prefs  down  the  water  in  the  pipes,  and 
fill  the  upper  part  of  them. 

And  hereby  the  continuity  of  the  water,  and  fo  the  experiment  itfelf  being  imcr- 
rupted,  we  were  invited  to  let  in  the  air  again,  which,  according  to  its  various  pro- 
portions of  preffure  to  that  of  the  air  in  the  phial  and  the  pipes,  did  for  a  good 
while  exhibit  a  p leafing  variety  of  phsenomena,  which  we  have  not  now  the  leifure  to 
recite.  And  though  upon  the  whole  matter  there  fecmed  little  or  no  caufe  to  doubt, 
but  that,  if  the  bubbles  had  not  difturbed  the  experiment,  it  would  manifeftly  enough 
.have  appeared,  that  the  courfe  of  water  through  fiphons  depends  upon  the  preffure 
of  the  air ;  yet  we  refolved,  at  our  next  leifure  and  conveniency,  to  try  the  expe- 
riment again,  with  a  quantity  of  water  before  freed  from  bubbles  by  the  help  of  the 
fame  engine. 

This  occafion  I  have  had  to  take  notice  of  fiphons,  puts  me  in  mind  of  an  odd 
kind  of  fiphon,  that  I  caufed  to  be  made  a  pretty  while  ago ;  and  which  hath  been 
fincc,  by  an  ingenious  man  of  your  acquaintance,  communicated  to  divers  others. 
The  occafion  was  this  :  an  eminent  Mathematician  told  me  one  day,  that  fome  inqui- 
fitive  Frenchmen  (whofe  names  I  know  not)  had  obferved,  that  in  cafe  one  end  of  a 
(tender  and  perforated  pipe  of  glafs  be  dipped  in  water,  the  liquor  will  afcend  to  fome 
height  in  the  pipe,  though  held  perpendicular  to  the  plain  of  the  water.  And,  to 
fjuify  inc,  that  he  mifrelatcd  not  the  experiment,  he  loon  after  brought  two  or  three 
fmall  pipes  of  glafs,  which  gave  me  the  opportunity  of  trying  it ;  though  I  had  the 
lefs  reaion  to  tliftruft  it,  becaufe  I  remember  I  had  often,  in  the  long  and  flender 
pipes  of  fome  weathcr-glaffcs,  which  1  had  caufed  to  be  made  after  a  fomewhat  pecu- 
liar fafhion,  taken  notice  of  the  like  alcenfion  of  the  liquor,  though  (prcfuming  it 
might  be  cafual)  1  had  made  but  little  reflection  upon  it.  But  after  this  trial,  be- 
ginning to  fuppofe,  that  though  the  water  in  thefe  pipes,  that  were  brought  me,  rife 
net  above  a  quarter  of  an  inch  (if  nearfo  high)  yet,  if  the  pipes  were  made  flender 
enough,  the  water  might  rile  to  a  very  much  greater  height  j  I  caufed  feveral  of 
them  to  be,  by  a  dexterous  hand,  drawn  out  at  die  flame  of  a  lamp,  in  one  of 
whi:h,  that  was  almoft  incredibly  (lender,  we  found,  that  the  water  alcended  (as  it 
were  of  itfelf)  five  inches  by  nn  afure,  to  the  no  fmall  wonder  of  fome  famous  Ma- 
thematicians, who  were  fpeclators  of  fomc  of  thefe  experiments.  And  this  height 
the  water  reached  to,  though  the  pipe  were  held  in  as  erected  a  pofture  as  wc  could  ; 
fer.if  it  were  inclined,  the  water  would  fill  a  greater  part  of  it,  though  not  rife 
higher  in  it.  And  we  alio  found,  that  when  the  infide  of  the  pipe  was  wetted  be- 
forehand, the  water  would  rife  much  better  than  otherways.  But  we  caufed  not  all 
our  lender  pipes  to  be  made  itrti-ht,  but  fomc  of 'them  crooked,  like  fiphons:  and 
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having  immerfed  the  fhortcr  kg  of  one  of  thefe  into  a  glafs,  that  held  fome  fair 
water,  we  found,  as  we  expected,  that  the  water  arifing  to  the  top  of  the  fiphon, 
though  that  were  high  enough,  did  of  itfelf  run  down  the  longer  leg,  and  continue 
running  like  an  ordinary  fiphon.  The  caufe  of  this  afccnfion  of  the  water  appeared 
to  all  that  were  prefent  fo  difficult,  that  I  muft  not  ftay  to  enumerate  the  various  con- 
jectures that  were  made  at  it,  much  lefs  to  examine  them  •,  efpecially  having  nothing 
but  bare  conjectures  to  fubftitute  in  the  room  of  thofe  I  do  not  approve.  We  tried 
indeed,  by  conveying  a  very  (lender  pipe  and  a  fmall  vefiel  of  water  into  our  engine, 
whether  or  no  the  exiuction  of  the  ambient  air  would  affift  us  to  find  the  caufe  of  the 
afi.cn  don  wc  have  been  fpcaking  of :  but  though  we  employed  red  wine  inftead  of 
water,  yet  we  could  fcarce  certaiuly  perceive  thorough  fo  much  glafs,  as  was  interpofed 
betwixt  our  eyes  and  the  liquor,  what  happened  in  a  pipe  fo  flender,  that  the  rednels 
of  the  wine  was  fcarce  fenfible  in  it.  But,  as  far  as  we  could  difcern,  there  happened 
no  great  alteration  to  the  liquor ;  which  feemed  the  lefs  Orange,  becaufe  the  fpring 
of  that  air,  that  might  deprefs  the  water  in  the  pipe,  was  equally  debilitated  with 
that,  which  remained  to  prefs  upon  the  furface  of  the  water  in  the  little  glafs.  Where- 
fore, in  favour  of  his  ingenious  conjecture,  who  afcribed  the  phenomenon  under 
confideration  to  the  greater  prefiure  made  upon  the  water  by  the  air  without  the 
pipe,  than  by  that  within  it,  (where  fo  much  of  the  water,  confuting  perhaps  of  cor- 
pufclcs  more  pliant  to  the  internal  furfaces  of  the  air,  was  contiguous  to  the  glafs) 
it  was  fhown,  that  in  cafe  the  little  glafs-veffel,  that  held  the  water,  of  which  a  part 
alcended  into  the  flender  pipe,  were  fo  clofed,  that  a  man  might  with  his  mouth  fuck 
the  air  out  of  it,  the  water  would  immediately  fubfide  in  the  fmall  pipe.  And  this 
would  indeed  infer,  that  it  alcended  before  only  by  the  prefiure  of  the  incumbent  air; 
but  that  it  may  (how  juflly  I  know  not)  be  objected,  that  pcradventurc  this  would 
not  happen,  in  cafe  the  upper  end  of  the  pipe  were  in  a  vacuum  and  that  it  is.  very 
probable  the  water  may  ful  not  becaufe  the  prefiure  of  the  internal  air  is  4aken 
off  by  the  exfuction,  but  by  reafon  of  the  fpring  of  the  external  air,  which  impels 
the  water,  it  finds  in  its  way  to  the  cavity  defertcd  by  the  other  air,  and  would  as 
well  impel  the  fame  water  upwards,  as  make  it  fubfide,  if  it  were  not  for  the  acci- 
dental pofture  of  the  glafles.  However,  having  not  now  leifure  to  examine  any  far- 
ther this  matter,  I  lhall  only  mind  your  Lordfhip,  that  if  you  w  ill  profecute  this 
lpcculation,  it  will  be  pertinent  to  find  out  likewife,  why  the  furface  of  water  (as  is 
manifeft  in  pipes)  ufeth  to  be  concave,  being  deprefied  in  the  middle,  and  higher  on 
every  fide :  and  why  in  quickfilver,  on  the  contrary,  not  only  the  furface  is  wont  to 
be  very  convex,  or  fwelling,  in  the  middle ;  but  if  you  dip  the  end  of  a  flender 
pipe  in  it,  the  furface  of  the  liquor  (as  it  is  called)  will  be  lower  within  the  pipe,  than 
without.  Which  phenomena,  whether,  and  how  far,  they  may  be  deduced  from 
the  figure  of  the  mercurial  corpufcles,  and  the  fhape  of  the  fpringy  particles  of  the 
air,  I  willingly  leave  to  be  confidcred. 


EXPERIMENT  XXXVI. 

QEVERAL  ways  we  have  met  with  propofed,  partly  by  the  excellent  Galilee, 
and  partly  by  odier  ingenious  writers,  to  manifeft:,  that  the  air  is  not  devoid  of 
weight  -,  lome  of  thefe  require  the  previous  abfence  of  the  air  to  be  weighed ;  and 
others,  the  violent  condeniation  of  it.  But  if  we  could  lift  a  pair  of  fcales  above 
the  atmofphere,  or  place  them  in  a  vacuum,  wc  might  there  weigh  a  parcel  of  air  it- 
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ftlf,  as  here  wc  do  other  bodies  in  the  air,  becaufe  it  would  there  be  heavier  than  thar 
which  furrounds  it,  as  are  grofler  bodies  wc  commonly  weigh,  than  the  medium  or 
ambient  air.    Wherefore,  though  we  have  above  declined  to  affirm,  that  our  recei- 
ver, when  emptied,  deferves  the  name  of  a  true  vacuum  i  and  though  we  cannot 
yet  perfectly  free  it  from  air  itfclf ;  yet  we  thought  fit  to  try  how  far  the  air  would 
rnanifeft  its  gravity  in  fo  thin  a  medium,  as  we  could  make  in  our  receiver,  by  eva- 
cuating it.    We  caufed  then  to  be  blown  at  the  flame  of  a  lamp  a  glafs  bubble  of 
about  the  bignefs  of  a  fmall  hen-heg,  and  of  an  oval  form,  favc  that  at  one  end 
there  was  drawn  out  an  exceeding  flender  pipe,  that  the  bubble  might  be  fealed 
up,  with  as  little  rarefaction  as  might  be  of  the  air  included  in  the  great  or  oval 
cavity  of  it.    This  glafs  being  fealed,  was  fattened  to  one  of  the  fcales  of  the  exafh 
pair  of  balances  formerly  mentioned  j  and  bring  counterpoifed  with  a  weight  of  lcad» 
was  conveyed  into  the  receiver,  and  clofed  up  in  it.    The  beam  appearing  to  con- 
tinue horizontal,  the  pump  was  fet  on  work  ;  and  there  fcarce  part  above  two  or  three 
exiuttions  of  the  air*  before  the  balance  loft  its  sequilibrium,  and  began  to  incline 
to  that  fide  on  which  the  bubble  was  i  which,  as  the  air  was  farther  and  farther 
drawn  out,  did  manifeftly  more  and  more  preponderate,  till  he  that  pumped  began 
to  grow  weary  of  his  employment :  after  which  the  air  being  lcifurely  let  in  again, 
the  i'cales  by  degrees  returned  to  their  former  aequilibrium.    After  that  we  took  them 
out,  and  catling  into  that  fcale  to  which  the  lead  belonged  three  quarters  of  a  grain, 
we  conveyed  the  balance  into  the  receiver,  which  being  clofed  up,  and  exhauftcd  as 
before,  we  obferved,  that  as  the  air  was  drawn  out  more  and  more,  lb  the  glal's  bubble 
came  nearer  and  nearer  to  an  jequilibrium  with  the  other  weight,  till  at  length 
the  beam  was  drawn  to  hang  horizontal ;  which  (as  we  had  found  by  another 
trial)  we  could  not  bring  it  to  do,  when  a  quarter  of  a   grain  more  was 
added  to  the  fcale,  to  which  the  lead  belonged :  though  it  feemcd  queftionlels, 
that  if  wc  could  have  perfectly  emptied  the  receiver  of  the  contained  air,  that  in- 
cluded in  the  bubble  would  have  weighed  above  a  grain,  notwithftanding  its  having 
been  probably  fomewhat  rarefied  by  the  flame,  by  the  help  of  which  the  bubble  was 
fealed  up.    Let  us  add,  that  on  the  regrefs  of  the  excluded  air,  the  lead,  and  the 
weight  caft  into  the  fame  fcale,  did  again  very  much  preponderate. 

We  likewife  conveyed  into  the  receiver  the  fame  bubble,  opened  at  the  end  of  the 
flender  pipe  above  mentioned  ;  but  having  drawn  out  the  air,  after  the  accuftomed 
manner,  we  found  not,  as  before,  the  bubble  to  outweigh  the  oppofue  lead  :  fo  that 
by  the  help  of  our  engine  wc  can  weigh  the  air,  as  wc  weigh  other  bodies,  in  its  na- 
tural or  ordinary  confidence,  without  at  all  condenfing  it :  nay,  which  is  remarkable, 
having  conveyed  a  lamb's  bladder  about  half  full  of  air  into  the  receiver,  wc  ob- 
ferved, that  though  upon  the  drawing  out  of  the  ambient  air,  the  imprifoned  air  fo 
expanded  itfelf,  as  to  diftend  the  bladder  fo,  as  to  feem  ready  to  break  it  •,  yet  this 
rarefied  air  did  manifeftly  deprefs  the  fcale,  whereunto  it  was  annexed. 

Another  thing  we  muft  not  forget  to  mention,  that  happened  to  us,  whilft  wc 
were  making  trials  concerning  the  weight  of  the  airj  namely,  that  having  once 
cauled  the  pump  to  be  fomewhat  obftinately  plied,  to  difcover  the  better  what  may 
be  expected  from  the  thinnefs  of  the  medium  in  this  experiment  •,  the  imprifoned  air 
broke  its  brittle  prifon,  and  throwing  the  grcatcft  part  of  it  againft  the  fide  of  the  re- 
ceiver, daihed  it  againft  that  thick  glafs  into  a  multitude  of  pieces.  Which  accident 
I  mention,  partly,  that  it  may  confirm  what  we  delivered  in  our  reflexions  upon 
the  firft  experiment,  where  we  confidcrcd  what  would  probably  be  done  by  the  Ipring 
of  the  air  imprifoned  in  fuch  glafles,  in  cafe  the  balancing  prefliire  of  the  ambicnr 
air  were  withdrawn  •,  and  partly,  that  we  may  thence  difcern  of  how  clofc  a  texture 
glafs  is,  fincc  fo  very  thin  a  film  of  glafs  (if  I  may  fo  call  it)  proved  fo  impervious 
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to  the  air,  that  it  could  not  get  away  through  the  pores,  but  was  forced  to  break 
the  glafs  in  pieces  to  free  itfclf ;  and  this,  notwithftanding  the  time  and  advantage  it 
had  to  try  to  get  out  at  the  pores.  And  this  I  mention,  that  neither  our  experiments, 
nor  thofe  of  divers  learned  men,  might  receive  any  prejudice  from  an  experiment, 
which  1  happened  to  make  divers  years  ago,  and  which,  having  been  fo  much  taken 
notice  of  by  curious  men,  may  be  drawn  to  countenance  their  erroneous  opinion, 
who  would  fain  perfuade  us,  that  glafs  is  penetrable  by  air  properly  fo  called.  Our 
experiment  was  briefly  this :  We  were  diltilling  a  certain  fubftance,  that  much 
abounded  with  fubtile  fpirits  and  volatile  fait,  in  a  ftrong  earthen  veiTel  of  an  un- 
ufual  Chape,  to  which  was  luted  a  large  receiver,  made  of  the  coarfer  fort  of  glafs, 
(which the  tradefmen  arc  wont  to  call  green  glafs;)  but  in  our  abfence,  the  tire, 
though  it  were  to  be  very  ftrong,  was,  by  the  negligence  or  miftake  of  thofe  we  ap- 
pointed to  attend  it,  fo  cxcefllvcly  increased,  that  when  we  came  back  to  the  furnace, 
we  found  the  fpirituous  and  faline  corpufcles  poured  out  (if  I  may  fo  call  it)  fo  hot, 
and  fo  copioufly  into  the  receiver,  that  they  made  it  all  opacous,  and  more  likely  to 
fly  in  pieces,  than  fit  to  be  touched.  Yet,  being  curious  to  obfervc  the  effects  of  a 
d  iff  illation,  profecuted  with  fo  intenfe  and  unufual  a  degree  of  heat,  we  ventured  to 
come  near  \  and  obferved,  among  other  things,  that  on  the  outfide  of  the  receiver, 
at  a  great  di fiance  from  the  juncture,  there  was  fettled  a  round  whitiffi  fpot  or  two, 
which  at  firft  we  thought  might  be  lomc  ftain  upon  the  glafs  ,  but  after,  finding  it  to 
be  in  divers  qualities  like  the  oil  and  fait  of  the  concrete  we  were  diftilling,  we  began 
to  fuipect,  that  the  moft  fubtile  and  fugitive  parts  of  the  impetuoufly  afcending 
fleams  had  penetrated  the  fubftance  (as  they  fpeak)  of  the  glafs,  and  by  the  cold 
of  the  ambient  air  were  condenfed  on  the  furfacc  of  it.  And  though  we  were  very 
backward  to  credit  this  fufpicion,  and  therefore  called  in  an  ingenious  perfon  or  two, 
both  to  aflift  us  in  the  obfervation,  and  have  witnefs  of  its  event,  we  continued  a 
while  longer  to  watch  the  efcape  of  fuch  unctuous  fumes  •,  and  upon  the  whole  mat- 
ter unanimoufly  concluded,  that  (all  things  confidercd)  the  fubtile  parts  of  the  dif- 
tilled  matter  being  violently  agitated  by  the  exceflive  heat,  had  palled  through  the 
pores  of  the  glafs,  widened  by  the  fame  heat.  But  this  having  never  happened  but 
once  in  any  of  the  diftillations  we  have  cither  made  or  feen,  though  thclc  be  not  a 
few,  it  is  much  more  reafonable  to  fuppofe,  that  the  pervioufnefs  or*  our  receiver  to 
a  body  much  more  fubtile  than  air  proceeded  partly  from  the  loofer  texture  of  diat 
particular  parcel  of  glafs  the  receiver  was  made  of  (for  experience  hath  taught  us, 
that  all  glafs  is  not  of  the  fame  compacTinefs  and  folidity)  and  partly  from  the  enormous 
heat,  which,  together  with  the  vehement  agitation  of  the  penetrant  fpirits,  opened 
the  pores  of  the  glafs  than  to  imagine  that  fuch  a  fubftance  as  air  ftiould  be  able  to 
permeate  the  body  of  glafs,  contrary  to  the  tcftimony  of  a  thoufand  chymical  and 
mechanical  experiments,  and  of  many  of  thofe  made  in  our  engine,  efpecially  that 
newly  recited :  nay,  by  our  fifth  experiment  it  appears,  that  a  thin  bladder  will  not 
at  its  pores  give  paflugc  even  to  rarefied  air.  And  on  this  occafion  we  will  annex  an 
experiment,  which  hath  made  fome  of  thofe  we  have  acquainted  with  it  doubt,  whe- 
ther the  corpufcles  of  the  air  be  not  lefs  fubtile  than  thole  of  water. 

BoT  without  examining  here  the  reafonablenefs  of  that  doubt,  we  will  proceed  to 
recite  the  experiment  itfelf,  which  feems  to  teach,  that  though  air,  when  lufficiently 
comprefied,  may  perchance  get  entrance  into  narrower  holes  and  crannies  than  water  i 
yet  unlels  the  air  be  forced  in  at  fuch  very  little  holes,  it  will  not  get  in  at  them,  though 
they  may  be  big  enough  to  let  water  pafs  through  them. 

The  experiment  then  was  this :  I  took  a  fair  glafs  fiphon,  the  lower  end  of  whofe 
longeft  leg  was  drawn  by  degrees  to  fuch  a  flendernefs,  that  the  orifice,  at  which  the 
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water  was  to  fall  out,  would  hardly  admit  a  very  finall  pin.  This  fiphon  being  in- 
verted, the  matter  war  fo  ordered,  that  a  little  bubble  of  air  was  intercepted  in  the 
flendereft  part  of  the  fiphon,  betwixt  the  little  hole  newly  mentioned  and  the  incum- 
bent water  upon  which  it  came  to  pals,  that  the  air  being  not  to  be  forced  through 
fo  narrow  a  paffage,  by  fo  light  a  cylinder  of  water  (though  amounting  to  the  length 
of  divers  inches)  as  leaned  upon  it,  hindered  the  farther  efflux  of  the  water,  as  long 
as  I  pleafed  to  let  it  ftay  in  that  narrow  place  :  whereas,  when  by  blowing  a  little  at 
the  wider  end  of  the  fiphon,  that  litdc  parcel  of  air  was  forced  out  with  fome  water, 
the  remaining  water,  that  before  continued  fufpended,  began  freely  to  drop  down 
again  as  formerly.  And  if  you  take  a  glafs  pipe,  whether  it  be  in  the  form  of  a  fi- 
phon, or  no,  that  being  for  the  moil  part  of  the  thicknefs  of  a  man's  finger,  is  yet 
towards  one  end  fo  (lender,  as  to  terminate  in  a  hole  almoft  as  fmall  as  a  horfe-hair 
and  if  you  fill  this  pipe  with  water,  you  will  find  that  liquor  to  drop  down  freely 
•  enough  thorough  the  flender  extreme :  but  if  you  then  invert  the  pipe,  you  will  find, 
that  the  air  will  not  eafily  get  in  at  the  fame  hole,  through  which  the  water  palled. 
For  in  the  fharp  end  of  the  pipe,  fome  inches  of  water  will  remain  fufpended,  which, 
it  is  probable,  would  not  happen,  if  the  air  could  get  in  to  fucceed  it  j  fince  if  the 
hole  were  a  little  wider,  the  water  would  immediately  fubfide.  And  though  it  be 
true,  that  if  the  pipe  be  of  the  length  of  many  inches,  a  great  part  of  the  water 
will  run  down  at  the  wider  orifice;  yet  that  feems  to  happen  for  fome  other  reafon, 
than  becaufe  the  air  fucceeds  it  at  the  upper  and  narrow  orifice,  fince  all  the  flender 
part  of  the  pipe,  and  perhaps  fome  inches  more,  will  continue  full  of  water. 

And  on  this  occafion  I  remember,  that  whereas  it  appears  by  our  fifth  experiment, 
that  the  aerial  corpulcles  (except  perhaps  fome,  that  arc  extraordinary  fine)  will  not 
pafs  thorough  the  pores  of  a  lamb's  bladder,  yet  particles  of  water  will,  as  we  liave 
long  fince  obferved,  and  as  may  be  eafily  tried,  by  very  clofely  tying  a  little  alcali- 
zate  fait  (we  ufed  the  calx  of  tartar  made  with  nitre)  in  a  fine  bladder,  and  dipping 
the  lower  end  of  the  bladder  in  water :  for  if  you  hold  it  there  for  a  competent  while, 
you  will  find,  that  there  will  ftrain  thorough  the  pores  of  the  bladder  water  enough  to 
diflblvc  the  fait  into  a  liquor. 

But  I  fee  I  am  flipped  into  a  digreflion  i  wherefore  I  will  not  examine,  whether  the 
e  xperiment  1  have  related  proceeded  from  hence,  that  the  fpringy  texture  of  the  cor- 
pulcles of  the  air  makes  diem  lefs  apt  to  yield  and  accommodate  themfclvcs  eafily  to 
the  narrow  pores  of  bodies  than  the  more  flexible  particles  of  water  ;  or  whether  it 
may  more  probably  be  afcribed  to  fome  other  caufe.  Nor  will  I  ftay  to  confider, 
how  far  we  may  hence  be  afiifted  to  guefs  at  the  caufe  of  the  afcenfion  of  water  in 
the  flender  pipes  and  fiphons  formerly  mentioned  •,  but  will  return  to  our  bubble,  and 
take  notice,  that  we  thought  fu  alfo  to  endeavour  to  meafure  the  capacity  of  the  bubble 
we  had  made  ufe  of,  by  filling  it  with  water,  that  we  might  die  better  know  how 
much  water  anfwered  in  weight  to  4  of  a  grain  of  air.  But  notwithftanding  all  the 
diligence,  that  was  ufed  to  prefervc  fo  brittle  a  veflel,  it  broke  before  we  could  per- 
fect that  we  were  about,  and  we  were  not  then  provided  of  another  bubble  fit  for 
our  turn. 

The  hafte  I  was  in,  my  Lord,  when  I  font  away  the  laft  fheet,  made  me  forget 
to  take  notice  to  you  of  a  problem,  that  occurred  to  my  thoughts,  upon  the  occafion 
of  the  flow  breaking  of  the  glafs  bubble  in  our  evacuated  receiver.  For  it  may 
Item  ftrange,  fince  by  our  fixth  experiment  it  appears,  that  the  air,  when  permitted, 
will  by  its  own  internal  fpring  expand  itfelf  twice  as  much  as  Merfennus  was  able  to 
expand  it,  by  the  heat  even  of  a  candent  acolipilc  i  yet  the  elater  of  the  air  was  fcarce 
able  to  break  a  very  thin  glafs  bubble,  and  utterly  unable  to  break  one  fomewhat 
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dticker,  within  whole  cavity  it  was  imprifoned.  Whereas  air  penned  up  and  agitated 
by  heat  is  able  to  perform  lb  much  more  confiderable  effects,  that  (not  to  mention 
thole  of  rarefaction,  that  arc  more  obvious)  the  learned  Jefuit  Cab*us  (he  that  writ 
of  the  load-ftone)  relates,  that  he  law  a  marble  pillar  (fo  vaft,  that  three  men  togc-  M«nr,'£ 
ther  with  difplayed  arms  could  not  embrace  it,  and  that  iooo  yoke  of  oxen,  draw-^-- 
ing  it  fcveral  ways  with  all  their  ftrength,  could  not  have  torn  it  afunder)  quite 
broken  off  in  the  midff,  by  reafon  of  fome  wood,  which  happening  to  be  burnt  juft 
by  the  pillar,  the  heat  proceeding  from  the  neighbouring  fire  fo  rarefied  fome  air  or 
fpirituous  matter,  which  was  fliut  up  in  the  cavities  of  the  marble,  that  it  broke 
through  the  folid  body  of  the  Hone  to  obtain  room-  to  expand  itfclf. 

I  remember  I  have  taken  notice,  that  probably  the  reafon,  why  the  included  air 
did  not  break  the  hermetically  fealed  bubbles,  that  remained  intire  in  our  emptied 
receiver,  was,  that  the  air,  being  fomething  rarefied  by  the  fiame  employed  to  dole 
the  glals,  its  fpring,  upon  the  recefs  of  the  heat,  grew  weaker  than  before.  But 
though  we  reject  not  that  guefs,  yet"  it  will  not  in  the  prefent  cafe  fcrve  the  turn  j 
becaufe  that  much  fmaller  glafs  bubbles  exactly  clofed  will,  by  the  included  air 
(though  agitated  by  the  heat  of  a  very  moderate  fire]  be  made  to  fly  in  pieces.  Whe- 
ther we  may  be  affiftcd  to  folve  this  problem,  by  confidering,  that  the  heat  doth 
from  within  vehemently  agitate  the  corpufcles  of  the  air,  and  add  its  affiftance  to  the 
fpring  they  had  before,  I  lhall  not  now  examine;  fince  I  here  but  propofe  a  problem, 
and  that  chiefly,  that  by  this  memorable  ftory  of  Calyrus  notice  may  be  taken  of  the 
prodigious  power  of  rarefaction,  which  hereby  appears  capable  of  performing  ftrangcr 
things,  than  any  of  our  experiments  have  hitherto  afcribed  to  it. 

We  Ihould  hence,  my  Lord,  immediately  proceed  to  the  next  experiment,  but  that 
we  think  it  fit,  on  diisoccafion,  to  acquaint  you  with  what  fome  former  trials  (though 
not  made  in  our  engine)  have  taught  us,  concerning  what  we  would  have  discovered 
by  the  newly  mentioned  bubble  that  broke.  And  this  the  rather,  becaufe  (a  great 
part  of  this  letter  fuppofing  the  gravity  of  the  air)  it  will  not  be  impertinent  to- 
determine  more  particularly  than  hitherto  we  have  done,  what  gravity  we  afcribe 
to  it. 

We  took  then  an  aeolipile  made  of  copper,  weighing  fix  ounces,  five  drachms, 
and  eight  and  forty  grains :  this  being  made  as  hot  as  we  durft  make  it,  (for  fear  of 
melting  the  metal,  or  at  leaft  the  fodcr)  was  removed  from  the  fire,  and  immediately 
flopped  with  hard  wax,  that  no  air  at  all  might  get  in  at  the  little  hole,  wont  to  be 
left  in  xolipiles  for  the  fumes  to  ifluc  out  at :  then  the  jeolipilc  being  fuflFcred  leifure- 
ly  to  cool,  was  again  weighed  together  with  the  wax  that  ftopt  it,  and  was  found  to- 
weigh  (by  reafon  of  the  additional  weight  of  the  wax)  fix  ounces,  fix  drachms,  and 
39  grains.  Laftly,  the  wax  being  perforated  without  taking  any  of  it  out  of  the 
fcale,  the  external  air  wasfuffered  to  rulh  in  (which  it  did  with  fome  noifc)  and  then 
the  arolipileand  wax,  being  again  weighed,  amounted  to  fix  ounces,  fix  drachms,  and 
50  grains.  So  that  the  a-olipilc  freed,  as  far  as  our  fire  could  free  ir,  from  its  air, 
weighed  lefs  than  itfelf  when  repleniflied  with  air,  full  eleven  grains :  that  is,  the 
air  containable  within  the  cavity  of  the  seolipile  amounted  to  eleven  grains  and  fome- 
what  more ;  I  fay  fomewhat  more,  becaufe  of  the  particles  of  air,  that  were  not 
driven  by  the  fire  out  of  the  seolipde.  And  by  the  way  (if  there  be  no  miftake  in 
the  obfervations  of  the  diligent  Merfemus )  it  may  feem  ftrange,  that  it  Ihould  fo 
much  differ  from  2  or  3  of  ours  ;  in  none  of  which  we  could  rarefy  the  air  in  our 
arolipilc  (though  made  red-hot  almoft  all  over,  and  fo  immediately  plunged  into  cold 
water)  to  half  that  degree,  which  he  mentions,  namely  to  70  times  its  natural  extent,, 
unlefs  it  were,  that  the  xolipilc  he  employed  was  able  to  fuflain  a  mote  vehement 
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heat  than  ours  (which  yet  we  kept  in  fo  great  an  one,  that  once  the  foder  melting, 
it  fell  afunder  into  the  two  hemifpheres  it  confifts  of). 

The  forementioned  way  of  weighing  the  air  by  the  help  of  an  seolipile  feems  fome- 
what  more  exact  than  diar,  which  Merfennus  ufed,  in  that  in  ours  the  xolipile  was 
not  weighed  till  it  was  cold  •,  whereas  in  his,  being  weighed  red-hot,  it  is  fubjeft  to 
lofe  of  its  fubftance  in  the  cooling,  for  (as  we  have"  elfewhere  noted  on  another  occa- 
fion)  copper  heated  red-hot  is  wont  in  the  cooling  to  throw  off  little  thin  fcales  in 
fuch  plenty,  that  having  purpofcly  watched  a  copper  seolipile  during  its  refrigeration, 
wc  have  feen  the  place  round  about  it  almoft  covered  with  thofe  little  fcales  it  had 
every  way  fcattercd :  which,  however  they  amount  not  to  much,  ought  not  to  be 
overlooked,  when  it  is  fo  light  a  body  as  air  that  is  to  be  weighed.  We  will  not 
-examine,  whether  the  asolipile  in  cooling  may  not  receive  fomc  little  increment  of 
weight,  either  from  the  vapid  or  faline  fteams,  that  wander  up  and  down  in  the  air  j 
but  we  will  rather  mention,  that  (for  the  greater  exactnefs)  we  employed  to  weigh 
our  seolipile,  both  when  filled  only  with  air  and  when  replenifhed  with  water,  a  pair 
of  fcales,  that  would  turn  (as  they  fpeak)  with  the  fourth  part  of  a  grain. 

As  to  the  proportion  of  weight  betwixt  air  and  water,  fome  learned  men  have  at- 
tempted it  by  ways  fo  unaccurate  that  they  feem  to  have  much  miftaken  it.  For  (not 
to  mention  the  improbable  accounts  of  Kepler  and  others)  the  learned  and  diligent 
Ricciolus,  having  purpofely  endeavoured  to  inveftigate  this  proportion  by  means  of 
a  thin  bladder,  eftimatcs  the  weight  of  the  air  to  that  of  the  water  to  be  as  one  to  ten 
thoufand,  or  thereabouts.  And  indeed  I  remember,  that  having  formerly,  on  a 
certain  occafion,  weighed  a  large  bladder  full  of  air,  and  found  it,  when  the  air  was 
all  fqueezed  out,  to  nave  contained  fourteen  grains  of  air  ■,  I  found  the  fame  bladder 
afterwards  filled  with  water  to  contain  very  near  14  pound  of  that  liquor:  accord- 
ing to  which  account,  the  proportion  of  air  to  water  was  almoft  as  a  grain  to  a  pound, 
that  is,  as  1  to  above  7600.  To  this  we  may  add,  that  on  the  other  fide,  Galileo 
himfelf  ufing  another,  (but  an  unaccurate  way  too)  defined  the  air  to  be  in  weight 
to  water  but  as  one  to  4  hundred.  But  the  way  formerly  propofed  of  weighing  the 
air  by  an  seolipile  feems  by  great  odds  more  exact-,  and  (as  far  as  wc  could  guefs) 
feemed  to  agree  well  enough  with  the  experiment  made  in  our  receiver.  Wherefore 
it  will  be  beft  to  truft  our  seolipile  in  the  inquiry  we  are  about.  And  according  to 
our  obfervations,  the  water  it  contained  amounting  to  one  and  twenty  ounces  and  an 
half,  and  as  much  air  as  was  requifite  to  fill  it  weighing  eleven  grains,  the  proportion 
in  gravity  of  air  to  water  of  the  fame  bulk  will  be  as  one  to  938.  And  though  we 
could  not  fill  the  seolipile  with  water  fo  exaftly  as  we  would,  yet  in  regard  we  could 
not  neither  as  perfectly  as  wc  would  drive  the  air  out  of  it  by  heat,  we  think  the  pro- 
portion may  well  enough  hold  :  but  thofe,  that  are  delighted  with  round  numbers 
(as  the  phrafe  is)  will  not  be  much  miftaken,  if  they  reckon  water  to  be  near  a  thou- 
fand times  heavier  than  air.  And  (for  farther  proof,  that  we  have  made  the  pro- 
portion betwixt  thefe  two  bodies  rather  greater  than  lefler  than  indeed  it  is,  and  alio 
to  confirm  our  former  obfervation  of  the  weight  of  the  air)  we  will  add,  thar,  hav- 
ing another  time  put  fome  water  into  the  seolipile  before  wc  let  it  on  the  fire,  that  the 
copious  vapours 'of  the  rarefied  liquor  might  the  better  drive  out  the  air,  we  found, 
upon  trial  carefully  made,  that  when  the  seolipile  was  refrigerated,  and  the  included 
vapours  were  by  the  cold  turned  again  into  water  (which  could  not  have  happened  to 
the  air,  that  the  preceding  fteams  cxpelied)  the  air,  when  it  was  let  in,  increafed  the 
weight  of  the  seolipile  as  much  as  before,  namely,  eleven  grains-,  though  there  were 
already  in  it  twelve  drachms  and  a  half,  betides  a  couple  of  grains  of  water,  which 
remained  of  that  we  had  formerly  put  into  it  to  drive  out  the  atr. 
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Merfemus  indeed  tells  us,  that  by  his  account  air  is  in  weight  to  water,  as  1  to 
1356.  And  adds,  that  we  may,  without  any  danger,  believe,  that  the  gravity  of 
water  to  that  of  air  of  a  like  bulk  is  not  lefs  than  of  1 300  to  1 .  And  consequently, 
that  the  quantity  of  air  to  a  quantity  of  water  equiponderant  thereto  is  as  1300  to  1. 
But  why  we  mould  relinquilh.  our  own  carefully  repeated  trials,  I  fee  not.  Yet  I 
am  unwilling  to  reject  thofe  of  fo  accurate  and  ufeful  a  writer  :  and  therefore  lhall 
propofe  a  way  of  reconciling  our  differing  obfervations,  by  preferring,  that  the  dif- 
crepance  between  them  may  probably  arife  from  the  differing  confidence  of  the  air  at 
London  and  at  Paris :  for  our  air  being  more  cold  and  moift  than  that  which  your 
Lordfhip  now  breathes,  may  be  fuppofed  alfo  to  be  a  fourth  or  fifth  part  more  heavy. 
I  leave  it  to  be  confidered,  whether  it  be  of  any  moment,  that  our  obfervations  were 
made  in  the  midlt  of  winter ;  whereas  his  were  perhaps  made  in  fome  warmer  time  of 
the  year.  But  I  think  it  were  not  amifs,  that,  by  the  method  formerly  propofed,. 
the  gravity  of  the  air  were  obferved  both  in  feveral  countries,  and  in  the  fame  coun- 
try, in  the  feveral  feafons  of  the  year  and  differing  temperatures  of  the  weather. 
And  I  would  give  fomething  of  value  to  know  the  weight  of  fuch  an  asolipile  as 
ours  full  of  air,  in  the  midft  of  winter  in  Nova  Zembla  ;  if  that  be  true,  which  we 
Jbrmerly  took  notice  of,  namely,  that  the  Hollanders,  who  wintered  there,  found 
that  air  fo  thick,  that  their  clock  would  not  go. 

If  your  Lordfhip  fhould  now  alk  me,  if  I  could  not  by  the  help  of  thefe,  and  our 
other  obfervations,  decide  the  controvcrfies  of  our  modern  mathematicians  about  the 
height  of  the  air  or  atmofphere,  by  determining  how  high  it  doth  indeed  reach ;  I  fhould 
anfwer,  that  though  it  fecros  cafy  enough  to  fncw,  that  divers  famous  and  applauded 
writers  have  been  miftaker.  in  alligning  the  height  of  the  atmofphere,  yet  it  fcems  very 
difficult  precifely  to  define  of  what  height  it  is.  And  becaufe  we  have  hitherto  buc 
lightly  touched  upon  a  matter  of  fuch  importance,  we  prcfume  it  will  not  be 
thought  impertinent,  upon  this  occafion,  to  annex  fomething  towards  the  elucidation, 
of  it. 

What  we  have  already  tried  and  newly  fet  down  allows  us  to  take  it  for  granted, 
that  (at  leaft  about  London)  the  proportion  of  gravity  betwixt  water  and  air,  of  cquaL 
bulk,  is  as  of  a  thoufand  to  one. 

Thz  next  thing  therefore,  that  we  are  to  inquire  after,  in  order  to  our  prefent  de- 
fign,  is  the  difference  in  weight  betwixt  water  and  quickfilver :  and  though  this  hath 
been  defined  already  by  the  illuitrious  Verulam,  and  fome  other  inquifitive  perfom,. 
that  have  compared  the  weight  of  feveral  bodies,  and  caft  their  obfervarions  into- 
tables,  yet  we  mail  not  fcruple  to  annex  our  own  trials  about  it  j  partly,  becaufe  we 
find  authors  confiderably  to  difagree  •,  partly,  becaufe  we  ufed  exacler  fcales,  and  a 
fomewhat  more  wary  method  than  others  feem  to  have  done  •,  and  partly  alfo,  becaufe,. 
having  profccutcd  our  inquiry  by  two  or  three  ilveral  ways,  the  imall  difference  be- 
tween the  events  may  allure  us,  that  we  were  not  much  miftaken. 

We  took  then  a  glafs  pipe,  of  the  form  of  an  inverted  fiphon,  whofe  fhape  is. 
delineated  in  the  iixteenth  figure  ;  and  pouring  into  it  a  quantity  of  quickfilver,  we 
held  it  fo,  that  the  fupcrficics  of  the  liquor,  both  in  the  longer  and  fhorter  leg,  lay 
in  a  horizontal  line,  denoted  in  the  1'cheme  by  the  pricked  line  E  F  :  then  pouring- 
water  into  the  longer  leg  of  the  fiphon,  till  that  was  almoft  filled,  wc  obferved  the 
furfacc  of  the  quickfilver  in  that  leg  to  be,  by  the  weight  of  the  water,  dtprefied,, 
as  from  E  to  B ;  and  in  the  fhorter  leg,  to  be  as  much  impelled  upwards  as  from. 
F  to  C.  Whereupon  having  formerly  ftuck  marks,  as  well  at  the  point  B,  as  at  the 
oppofite  point  D,  we  meafured  both  the  diftance  D  C  to  have  the  height  of  the  cy- 
linder of  quickfilver,  which  was  raifed  above  the  point  D  (level  with  the  furfoce  of 
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the  quickfilver  in  the  other  leg)  by  the  weight  of  the  water,  and  the  diftance  B  A, 
which  gave  us  the  height  of  the  cylinder,  of  water.  So  that  the  diftance  D  C 
amounting  to  244  inches,  and  the  height  of  the  water  amounting  to  3044  inches  j 
and  the  whole  numbers  on  both  fides,  with  the  annexed  tractions,  being  reduced 
to  improper  fractions  of  the  fame  denomination,  the  proportion  appeared  to  be  (the 
denominators  being  left  out  as  equal  on  both  fides)  as  121  to  1665  ;  cr  by  reduc- 
tion, as  one  to 

Besides  this  unufual  way  of  determining  the  gravity  of  fome  things,  we  meafured 
the  proportion  betwixt  quickfilver  and  water,  by  the  help  of  fo  exaS  a  balance,  as 
lofeth  its  equilibrium  by  the  hundredth  part  of  a  grain.  But  becaufc  there  is  wont 
to  be  committed  an  overfight  in  weighing  quickfilver  and  water,  cfpecially  if  the 
orifice  of  the  veffel  wherein  they  are  put  be  any  thing  wide,  in  regard  that  men 
heed  not  that  the  furface  of  water  in  veffels  will  be  concave,  but  that  of  quickfilver 
notably  convex  or  protuberant  ■,  to  avoid  this  ufual  overfight  (I  fay)  we  made  ufe 
of  a  glafs  bubble,  blown  very  thin  at  the  flame  of  a  lamp,  that  it  might  not  be 
too  heavy  for  the  balance,  and  terminating  in  a  very  (lender  neck  wherein  the  con- 
cavity or  convexity  of  a  liquor  could  not  be  considerable  j  this  glafs,  weighing  23* 
grains,  we  filled  almoft  with  quickfilver,  and  fattening  a  mark  over  againft  the. 
middle  of  the  protuberant  fuperficies  as  near  as  our  eyes  could  judge,  we  found 
that  the  quickfilver  alone  weighed  299-rr  grains  •,  then  the  quickfilver  being  poured 
out,  and  the  fame  glafs  being  filled  as  full  of  common  water,  we  found  the  liquor 
to  weigh  2 1|  grains.  Whereby  it  appeared  the  weight  of  water  to  quickfilver,  is 
*s  one  to  13^4  i  though  our  illuftrious  Verulam  (queitionlefs  not  for  want  of  judg- 
ment or  care,  but  of  exact  inftruments)  makes  the  proportion  betwixt  thole  two 
liquors  to  be  greater  than  of  1  to  17.  And  to  add,  that  upon  the  bye,  fince  quick- 
filver and  well  rectified  fpirit  of  wine,  are  (how  juftly  I  lay  not)  accounted,  the 
one  the  heavicft,  and  the  other  the  lightcft  of  liquors ;  we  thought  to  fill  the  fame 
glals,  and  with  the  fame  fcales  to  obferve  the  difference  betwixt  them,  which  we 
round  to  be  as  of  1  to  1  6tVtt  \  whereby  it  appeared,  that  the  difference  betwixt 
fpirit  of  wine,  that  may  be  made  to  burn  all  away  (luch  as  was  ours)  and  common 
water,  is  as  betwixt  1  and  iTyr. 

We  might  here  take  occafion  to  admire,  that  though  water  (as  appeared  by  the 
experiment  formerly  mentioned  of  the  pewter  vcflel)  fcems  not  capable  of  any  con- 
fiderable  condenfation,  and  fcems  not  to  have  interfperfed  into  it  any  ftore  of"  air  j 
yet  quickfilver,  of  no  greater  bulk  than  water,  Ihould  weigh  near  fourteen  times  as 
much.  But  having  only  pointed  at  this  as  a  thing  worthy  of  confideration,  we  will 
proceed  in  our  inquiry  after  the  height  of  the  atmofphere  :  and  to  avoid  the  trouble 
of  fractions,  we  will  aflume,  that  quickfilver  is  fourteen  times  as  heavy  as  water, 
fince  it  wants  fo  little  of  being  fo. 

Wherefore,  having  now  given  us  the  proportion  of  air  to  water,  and  water  to 
quickfilver,  it  will  be  very  eafy  to  find  the  proportion  betwixt  air  and  quickfilver,  in 
cafe  we  will  fuppofe  the  atmofphcre  to  be  uniformly  of  fuch  a  confiftence  as  the  air  we 
weighed  here  below.  For  fince  our  engine  hath  fufficiently  manifefted  that  it  is  the 
equilibrium  with  the  external  air,  that  in  the  Torricellian  experiment  keeps  the  quick- 
filver from  fubfiding  •,  and  fince,  by  our  accurate  experiment  formerly  mentioned,  it 
appears  that  a  cylinder  of  mercury,  able  to  balance  a  cylinder  of  the  whole  atmo- 
fphcre, amounted  to  near  about  thirty  inches  •,  and  fince,  confequently  we  may 
aftume  the  proportion  of  quickfilver  to  air  to  be  as  fourteen  thoufand  to  one  •,  it  will 
follow,  that  a  cylinder  of  air,  capable  to  maintain  an  equilibrium,  with  a  mercurial 
cylinder  of  two  feet  and  a  half  in  height,  muft  amount  to  35,000  feet  of  our  Englifh 
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meafure;  and  confcqucntly  (reckoning  five  feet  to  a  geometrical  pace,  and  one 
thoufand  fuch  paces  to  a  mile)  to  feven  full  miles. 

But  this  (as  we  lately  intimated)  proceeds  upon  the  fuppofition,  that  the  air  is  every 
where  of  the  fame  confidence  that  we  found  it  near  the  furface  of  the  earth  ;  but  that 
cannot  with  any  fafety  be  concluded,  not  only  for  the  reafon  I  find  to  have  been  taken 
nouce  of  by  the  ancients,  and  thus  cxprefied  in  Seneca :  Omnii  air  (he  fays)  quo  prcpicr  sere-.  a>. 
eft  terris,  hoc  crafficr ;  quemadmodum  in  aqua  &f  in  omni  bumore  fax  ima  eft,  Ha  in  aire  r& 
fpiftiffima  quaque  de/tduni.  But  much  more,  becaufe  the  fpringy  texture  of  the  aerial4*  "  ' 
corpufcles  makes  them  capable  of  a  very  great  compreflion,  which  the  weight  of  the  in- 
cumbent part  of  the  atmofphere  is  very  lufilcient  to  give  thofc  that  be  undermoft  and 
near  the  furface  of  the  earth.  And  if  we  recal  to  mind  thofe  former  experiments, 
whereby  we  have  manifefted  that  air,  much  rarefied  without  heat,  may  eafily  admit  a 
farther  rarefaction  from  heat,  and  that  the  air,  even  without  being  expanded  by  heat, 
is  capable  of  being  rarefied  to  above  one  hundred  and  fifty  times  the  extent  it  ufually 
poflefleth  here  below ;  how  can  it  be  demonftrated  that  the  atmofphere  may  not,  for 
aught  we  know,  or  at  leaft  for  aught  can  be  determined  by  our  ftatical  and  mechanical 
experiments,  rife  to  the  height  of  five  and  twenty  German  leagues,  if  not  of  fome 
hundred  of  common  miles  ? 

And  this  conjecture  it  felf  may  appear  very  injurious  to  the  height  whercunto  ex- 
halations may  afcend,  if  we  will  allow  that  there  was  no  miftake  in  that  ftrange 
obfervation  made  at  T oloufe  in  a  clear  night  in  Augufty  by  the  diligent  Mathematician 
Emanuel  Magnan,  and  thus  recorded  by  Rieciohis,  for  I  have  not  at  hand  the  author's 
own  book :  Vidit  (fays  he)  ab  bora  undecima  poft  meridiem  ufque  ad  mediam  noticm  Rj«;0i.  4:. 
lund  infra  horizontem  pofitd,  nubeculam  quondam  lucidam prope  meridianum  fere  ufque  ad  ^'tmN"\^ 
Zenith  diffufam,  qua  confideratis  omnibus  non  poterat  nifi  a  file  illuminari ;  ideoque  altior  1°.  fia.  «. 
ejfe  debuit  tola  umbra  terra.    Addit  (continues  Ricciolus)  fimile  quid  evenijje  Micbaeli^Ml^w 
Angelo  Riccio  apud  Sabinos  verfanti,  nempe  viro  in  matbefi  eruditijfimo.  ■•  f^- 

VaRious  obfervations  made  at  the  feet,  tops,  and  interjacent  parts  of  high  moun- 
tains,  might  perchance  fomewhat  affift  us  to  make  an  eftimate  in  what  proportion,  if  3»- 
in  any  certain  one,  the  higher  air  is  thicker  than  the  lower,  and  guefs  at  the  difibrm 
confidence,  as  to  laxity  and  compactnefs  of  the  air,  at  feveral  diftances  from  us. 
And  if  the  difficulties  about  the  refractions  of  the  celeftial  lights  were  fatisfadlorily 
determined,  that  might  alio  much  conduce  to  the  placing  due  limits  to  the  atmofphere 
(whofe  dimenfions  thofe  obfervations  about  refraftions  feem  hitherto  much  to  con- 
tract).  But  for  the  prefent  we  dare  not  pronounce  any  thing  peremptorily  concerning 
the  height  of  it,  but  leave  it  to  farther  enquiry:  contenting  ourfclves  to  have 
manifefted  the  miftakes  of  divers  eminent  modern  writers,  who  will  not  allow  the 
atmofphere  to  exceed  above  two  or  three  miles  in  height  (as  the  famous  Kepler  will 
not  the  Air  refratlivus)  and  to  have  rendered  a  reafon  why,  in  the  mention  we  made 
in  the  notes  upon  the  firft  experiment  touching  the  height  of  the  atmofphere,  we 
lcrupled  not  to  fpeak  of  it,  as  if  it  might  be  many  miles  high, 

EXPERIMENT  XXXVII. 

WE  will  now  proceed  to  recite  a  phasnomenon,  which,  though  made  amongft  the 
firft,  wc  thought  fit  not  to  mention  till  after  many  others,  that  we  might 
have  the  opportunity  to  obferve  as  many  circumftanccs  of  it  as  we  could,  and  fo  pre- 
lent  your  Lordlhip  at  once,  molt  of  what  we  at  feveral  limes  have  taken  notice  of 
concerning  fo  odd  a  phenomenon. 
Vol.  I.  N  Ou* 
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Our  engine  had  not  been  long  finiflied,  when,  at  the  firft  Icifure  wc  could  fteal 
from  our  occafions  to  make  trial  of  it,  we  caufed  the  air  to  be  pumped  out  of  the 
receiver;  and  whilft  I  was  bufied  in  entertaining  a  learned  friend  that  juft  then  came 
to  vifu  me,  an  ingenious  byftander  thought  he  perceived  fomc  new  kind  of  light  in 
the  receiver,  of  which  giving  me  haftily  notice,  my  friend  and  I  prefently  obferved, 
that  when  the  fucker  was  drawn  down,  immediately  upon  the  turning  of  the  key, 
there  appeared  a  kind  of  light  in  the  receiver,  almoft  like  a  faint  flam  of  lightning  in 
the  day-time,  and  almoft  as  fuddcnly  did  it  appear  and  vanifh.    Having,  not  without 
Jome  amazement,  obferved  divers  of  thefe  apparitions  of  light,  we  took  notice  that 
the  day  was  clear,  the  hour  about  ten  in  the  morning,  that  the  only  window  in  the 
room  faced  the  north  •,  and  alfo,  that  by  intcrpofing  a  cloke,  or  any  opacous  body 
between  the  receiver  and  the  window,  though  the  reft  of  the  room  were  fufheiently 
enlightened,  yet  the  flames  did  not  appear  as  before,  unlcfs  the  opacous  body  were 
removed.    But  not  being  able  on  all  thefe  circumftanccs  to  ground  any  firm  conjec- 
ture at  the  caufe  of  this  furprizing  phenomenon,  as  foon  as  night  was  come,  we  made 
the  room  very  dark ;  and  plying  the  pump,  as  in  the  morning,  we  could  not,  though 
we  often  tried,  find,  upon  the  turning  ot  the  key,  fo  much  as  the  leaft  glimmering 
of  light  i  whence  we  inferred,  that  the  flalh  appearing  in  the  receiver,  did  not  pro* 
ceed  from  any  new  light  generated  there,  but  from  fome  reflections  of  the  light  of 
the  fun,  or  other  luminous  bodies  placed  without  it;  though  whence  the  reflection 
fhould  proceed,  it  pofed  us  to  conjecture. 

Wherefore  the  next  morning,  hoping  to  inform  ourfelves  better,  we  went  about 
to  repeat  the  experiment ;  but  though  we  could  as  well  as  formerly  exhauft  the  re» 
ceiver,  though  the  place  wherein  we  made  the  trial  was  the  very  fame,  and  though  other 
circumftances  were  refembling  j  yet  wc  could  not  difcover  the  leaft  appearance  of 
light  all  that  day,  nor  on  divers  others,  on  which  trial  was  again  fruitlefly  made  -% 
nor  can  we  to  this  very  time  be  fure  a  day  before-hand  that  thefe  flaflies  will  be  to 
be  feen  in  our  great  receiver.  Nay,  having  once  found  the  engine  in  a  good  hu- 
mour (if  I  may  fo  fpeak)  to  ftiew  this  trick,  and  feat  notice  of  it  to  our  learned 
friend  Dr.  JVaUis,  who  exprcflcd  a  great  defire  to  fee  this  phenomenon,  though  he 
were  not  then  above  a  bow-fhoor  off,  and  made  hafle  to  fatisfy  his  curiofity ;  yet 
by  that  time  he  was  come,  the  thing  he  came  for  was  no  longer  to  be  feen  :  fo  that 
having  vainly  endeavoured  to  exhibit  again  the  phenomenon  in  his  prcfence,  I  be- 
gan to  apprehend  what  he  might  think  of  me,  when  unexpectedly  the  engine  pre- 
lented  us  a  flalh,  and  after  that  a  fecond,  and  as  many  more  as  fu/ficed  to  fatisfy 
him  that  we  might  very  well  confidently  relate,  that  we  have  ourfch/es  feen  this 
phenomenon,  though  not  confidently  promifc  to  Ihcw  it  others. 

And  this  unfuccefsfulnefs  whereto  our  experiment  is  liable,  being  fuch,  that  by 
all  our  watchfulnefs  and  trials  we  could  never  reduce  it  to  any  certain  rules  or  ob- 
fervations,  fince  in  all  conftitutions  of  the  weather,  times  ot  the  day,  &rV.  it  will 
fomctimcs  anfwer,  and  fometimes  difappoint  our  expectations;  we  are  much  dif- 
couraged  from  venturing  to  frame  an  hypothefis  to  give  an  account  of  it :  which 
if  the  experiment  did  conftantly  fucceed,  might  the  more  hopefully  be  attempted,  by 
the  help  of  the  following  phenomena  laid  together  •,  fome  of  them  produced  upon 
trials  purpofely  made  to  examine  the  validity  of  the  conjectures  other  trials  had 
fuggclted. 

First  then  wc  obferved,  that  the  apparition  of  light  may  be  made  as  well  by 
candle-light,  as  by  day-light ;  and  in  whatever  pofition  the  candle  be  held,  in  refer- 
ence to  the  receiver,  as  on  this  or  that  hand  of  it,  above  it,  beneath  it,  or  any 
other  way,  provided  the  beams  of  light  be  not  hindered  from  falling  upon  the 
veffrl.  Nsxt, 


Digitized  by  Google 


touching  the  Spring  of  the  Air. 


Next,  wc  noted  that  the  flafh  appears  immediately  upon  the  turning  of  the  key, 
to  let  the  air  out  of  the  receiver  into  the  emptied  cylinder,  infomuch  that  I  remem- 
ber not  that  when  at  any  time  in  our  great  receiver,  the  ftop-cock  was  opened  before 
the  cylinder  was  cxhaufted  (whereby  it  came  to  pafs  that  the  air  did  rather  defcend, 
than  rufh  into  the  cylinder)  the  often  mentioned  flam  appeared  to  our  eyes. 

Yet,  we  farther  obferved,  that  when  inftcad  of  the  great  receiver  wc  made  ufc 
of  a  fmall  glafs,  not  containing  above  a  pound  and  a  half  of  water,  the  pheno- 
menon might  be  exhibited  though  the  ftop-cock  were  open,  provided  the  fucker 
were  drawn  nimbly  down. 

We  noted  too,  that  when  we  began  to  empty  the  receiver,  the  appearances  of 
light  were  much  more  confpicuous  than  towards  the  latter  end,  when  litde  air  at  a 
time  could  pafs  out  of  the  receiver. 

We  obferved  alfo,  that  when  the  fucker  had  not  been  long  before  well  oiled* 
and,  in  Head  of  the  great  receiver,  the  fmaller  vcflel  above  mentioned  was  emptied  •, 
we  obferved,  I  fay,  that  then,  upon  the  opening  of  the  ftop-cock,  as  the  air  de- 
fended out  of  the  glafs  into  the  emptied  cylinder,  fo  at  the  fame  time  there  afcended 
out  of  the  cylinder  into  the  veflel  a  certain  fteam,  which  feemed  to  confift  of  very 
lktle  bubbles,  or  other  minute  corpufclcs  thrown  up  from  the  oil,  rarefied  by  the 
attrition  it  fufFered  in  the  cylinder.  For  at  the  fame  time  that  thefc  fteams  afcended 
into  the  glafs,  fome  of  the  fame  kind  manifeftly  iflued  out  like  a  little  pillar  of 
fmoke  at  the  orifice  of  the  valve,  when  that  was  occafionally  opened.  And  theie 
fteams  frequently  enough  prefenting  themfelves  to  our  view,  we  found,  by  expofing 
the  glafs  to  a  clear  light,  that  they  were  wont  to  play  up  and  down  in  it,  and  fo  by 
their  whitifhnefs  to  emulate,  in  fome  meafure,  the  apparition  of  light. 

For  we  likewifc  fomctimes  found,  by  watchful  obfervation,  that  when  the  flam 
was  great,  not  only  at  the  very  inftant  the  receiver  loft  of  its  tranfparency,  by  ap- 
pearing full  of  fome  kind  of  whitilh  fubftance ;  but  that  for  fome  lhort  time  after, 
the  fides  of  the  glafs  continued  fomewhat  opacous,  and  fecmed  to  be  darkened,  as 
if  fome  whitilh  fteam  adhered  to  the  infide  of  them. 

He  that  would  render  a  reafon  of  the  phasnomenon,  whereof  all  thele  are  not 
all  the  circumftances,  muft  do  two  things j  whereof  the  one  is  difficult,  and  the 
other  little  lefs  than  impoffible :  for  he  muft  give  an  account  not  only  whence  the 
appearing  whitenefs  proceeds,  but  wherefore  that  whitenefs  doth  fometimes  appear, 
and  fomctimes  not. 

For  our  part,  we  freely  confefs  ourfelves  at  a  lofs  about  rendering  a  reafon  of 
the  lefs  difficult  part  of  the  problem  ;  and  though  your  Lordlhip  Ihould  even  prefs 
us  to  declare  what  conje&urc  it  was,  that  the  above-recited  circumftancc  fuggefted 
to  us,  we  Ihould  propofe  the  thoughts  we  then  had,  no  othcrwife  than  as  bare  con- 
jectures. 

In  cafe  then  our  phenomenon  had  conftantly  and  uniformly  appeared,  we  fliould 
have  fufpected  it  to  have  been  produced  after  lbmc  fuch  manner  as  follows : 

First,  we  obferved  that,  though  that  which  wc  faw  in  our  receiver  fecmed  to  be 
fome  kind  of  light,  yet  it  was  indeed  but  a  whitenefs  which  did  (as  hath  already 
been  noted)  opacate  (as  fome  fpeak)  the  infide  of  the  glafs. 

Next,  wc  confidered,  that  our  common  air  abounds  with  particles,  or  Httic 
bodies,  capable  to  reflect  the  beams  of  light.  Of  this  wc  might  eafily  give  diver* 
proofs,  but  wc  ihall  name  but  two:  the  one,  that  vulgar  obfervation  of  the  motts 
that  appear  in  multitudes  fwimming  up  and  down  in  ihe  air,  when  the  fun-beam* 
mooting  into  a  room,  or  any  other  fttady  place,  difcover  them,  though  otherwile 
the  eye  cannot  diftinguilh  them  from  the  reft  of  the  air;  the  other  proof  we  will 
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take  from  what  we  (and  no  doubt  very  many  others)  have  obferved,  touching  the 
illumination  of  the  air  in  the  night.  And  we  particularly  remember,  that,  being  at 
fome  diflance  from  London  one  night,  that  the  people,  upon  a  very  welcome  occafion, 
tcftified  their  joy  by  numerous  bonfires  j  though,  by  reafon  of  the  interpofition  of 
the  houfes,  we  could  not  fee  the  fires  themfclvcs,  yet  we  could  plainly  fee  the  air  all 
enlightened  over  and  near  the  city  •,  which  argued,  that  the  lucid  beams  lhot  up- 
wards from  the  fires,  met  in  the  air  with  corpulcles  opacous  enough  to  reflect  them 
to  our  eyes. 

A  third  thing  that  we  confidered,  was,  that  white  may  be  produced  (without 
excluding  other  ways,  or  denying  ir.vifible  pores  in  the  folidelt  bodies)  when  the 
continuity  of  a  ciiap'.uious  body  happens  to  be  interrupted  by  a  great  number  of  fur- 
faces,  which,  like  fo  many  little  looking-glaflcs,  do  confufedly  reprefent  a  multitude 
of  little  and  feemingly  contiguous  images  of  the  lucid  body.  We  mall  not  infill  on 
the  explanation  of  this,  but  refer  you  for  it  to  what  we  have  faid  in  another  paper, 
(touching  colours).  But  the  inltances  that  feem  to  prove  it  are  obvious:  for  water 
or  whites  of  eggs  beaten  to  froth,  do  lol'e  their  tranlparcncy,  and  appear  white. 
And  having  out  of  one  of  our  leficr  receivers  carefully  drawn  out  the  air,  and  fo 
ordered  it,  that  the  hole  by  which  the  water  was  to  get  in,  was  exceeding  fmall,  that 
the  liquor  might  be  the  more  broken  in  its  pafiage  thorough  it,  we  obferved  with 
plcafure,  that  the  neck  being  held  under  water,  and  the  little  hole  newly  mentioned 
being  opened,  the  water  that  rulhed  in  was  fo  broken,  and  acquired  fuch  a  multi- 
tu  Je  of  new  lurfaces,  that  the  receiver  fecmed  to  be  full  rather  of  milk  than  water. 
We  have  likewife  found  out,  that  by  heating  a  lump  of  cryftal  to  a  certain  degree, 
and  quenching  it  in  fair  water,  it  would  be  difcontinued  by  fuch  a  multitude  of 
cracks  (which  created  new  furfaccs  within  it)  that  though  it  would  not  fall  afunder, 
but  retain  its  former  lhape,  yet  it  would  lofe  its  tranfparency,  and  appear  white. 

Upon  thefc  confiderations,  my  Lord,  and  fome  others,  it  feemed  not  abfurd  to 
imagine,  that  upon  the  rufhing  of  the  air  out  of  the  receiver  into  the  emptied  cylin- 
der, the  air  in  the  receiver  being  fuddenly  and  vehemently  expanded,  the  texture  of 
it  was  as  fuddenly  altered,  and  the  parts  made  fo  to  lhift  places  (and  perhaps  fome 
of  them  to  change  poftures)  as  during  their  new  and  vehement  motion,  and  their 
varied  lituation,  to  difturb  the  wonted  continuity,  and  fo  the  diaphaneity  of  the 
air ;  which  (as  wc  have  already  noted)  upon  its  ceafing  to  be  a  tranfparent  body, 
without  the  interpofition  of  coloured  things,  muft  eafily  degenerate  into  white. 

Several  things  there  were  that  made  this  conjecture  feem  the  lefs  improbable. 
As  firft,  that  the  whitenefs  always  appeared  greater  when  the  exfuction  began  to  be 
made,  whilft  there  was  ftore  of  air  in  the  receiver,  than  when  the  air  was  in  great 
part  drawn  out.  And  next,  that,  having  exhauftcd  the  receiver,  and  applied  to  the 
hole  in  the  ftop-cock  a  large  bubble  of  clear  glafs,  in  fuch  a  manner,  that  we  could 
:ir  plcafure  let  the  sir  pal's  out  at  the  fmall  glafs  into  the  great  one,  and  eafily  fill 
the  final]  one  with  air  again,  wc  obferved  with  pleafurc,  that,  upon  the  opening  the 
pafiage  betwixt  the  two  glafles,  the  air  in  the  fmallcr  having  fo  much  room  in  the 
greater  to  receive  it,  the  difiilition  of  that  air  was  fo  great,  that  the  fmall  phial 
feemed  to  be  full  of  milk  -,  and  this  experiment  we  repeated  fcveral  times.  To  which 
WC  may  add,  that,  having  provided  a  fmall  receiver,  whofe  upper  orifice  was  fo 
n  rri  ..  chsl  I  could  ftop  it  with  my  thumb,  I  obferved,  that  when,  upon  the  exfuc- 
tion  of  t:ic  :•>,  the  capacity  of  the  glafs  appeared  white,  if,  by  a  fudden  removal  of 
my  thumb,  1  let  in  the  outward  air,  that  whitenefs  would  immediately  vanifiY  And 
v,  i  !i  may  :  : objected,  thai  in  the  inltance  formerrj  mentioned,  water  turning 
fro:n  perfplcuoua  to  white,  there  intervenes  the  air,  which  is  a  body  of  a  heteroge- 
neous 
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neous  nature,  and  mull  rum  it  into  bubbles  to  make  it  lofc  its  tranfparency  •,  we 
may  borrow  an  anfwer  from  an  experiment  we  deliver  in  another  trcatihr,  where  we 
teach,  how  to  make  two  very  volatile  liquors,  which  being  gently  put  together,  are 
clear  as  rock-water,  and  yet  will  almoft  in  a  moment,  without  the  iubingrdlton  of, 
air  to  turn  them  into  bubbles,  To  alter  the  dilpofition  of  their  infenfiblc  parts,  as  to 
become  a  white  and  confident  body.  And  this  happens  not  as  in  the  precipitation 
of  benjamin,  and  fome  other  refinous  bodies,  which  being  diflblved  in  ipirit  of  wine, 
may,  by  the  cfFufion  of  fair  water,  be  turned  into  a  fecmingly  milky  fubltance.  For 
this  whitcnefs  belongs  not  to  the  whole  liquor,  but  to  the  corpufcles  of  the  diflblved 
gum,  which,  after  a  while  fubfiding,  leave  the  liquor  tranfparent,  themlllvcs  only- 
remaining  white  whereas  in  our  cafe,  it  is  from  the  varied  texture  of  the  whole  for- 
merly tranfparent  fluid  body,  and  not  from  this  or  that  part,  that  this  whitenefs 
refults  :  for  the  body  is  white  throughout,  and  will  long  continue  fo  i  and  yet  may, 
in  proceli  of  time,  without  any  addition,  be  totally  reduced  into  a  tranfparent  body 
as  before. 

But  bcfidcs  the  conjc&ure  infilled  on  all  this  while,  we  grounded  another  upon 
the  following  oblcrvation  which  was,  that  having  conveyed  fome  fmoke  into  our 
receiver  placed  againlt  a  window,  we  obferved,  that  upon  the  exfuction  of  tlie  air, . 
the  corpufcles  that  were  fwimming  in  it,  did  manifeftly  enough  make  die  receiver 
fcem  more  opacous  at  the  very  moment  of  the  ruining  out  of  the  air  :  for  coniider- 
ing  that  the  whitenefs,  whofe  caufe  wc  inquire  of,  did  but  fometimcs  appear,  it 
feemed  not  impofllble  but  that  at  fuch  times  the  air  in  the  receiver  might,  abound 
with  particles,  capable  of  reflecting  the  light  in  the  manner  requifite  to  exhibit  a- 
white  colour,  by  their  being  put  into  a  certain  unufual  motion  :  as  may  be  in  fotne 
mcafure  illuftrated  by  this,  that  the  new  motion  of  the  freflily  mentioned  fumes 
made  the  infide  of  the  receiver  appear  fomewhat  darker  than  before  j  and  partly  by 
the  nature  of  our  formerly  mentioned  fmoking  liquor,  whofe  parts,  though  they 
fccmed  transparent  whilft  they  compofed  a  liquor,  yet  when  the  fame  corpufcles, 
upon  the  unftopping  of  the  glafs,  were  put  into  a  new  motion,  and  difpofed  after  a 
new  manner,  they  did  opacate  that  part  of  the  air  they  moved  in,  and  exhibited  a- 
greater  whitenefs  than  that  which  fometimes  appears  in  our  pneumatical  veflcl.  Nor 
Ihould  we  content  ourfclves  with  this  Angle  inftance,  to  manifeft,  that  litde  bodies, 
which  being  ranged  after  one  manner  arc  diaphanous  and  colourlefs,  may,  by  being 
barely  agitated,  difperfed,  and  contcquentiy  otherways  ranged,  exhibit  a  colour,  if 
wc  were  not  unwilling  to  rob  our  collection  of  experiments  concerning  colours. 

But,  my  Lord,  I  forefce  you  may  make  fome  objections  againft  our  propofed. 
gaefc,  which  perhaps  I  lhall  Icarce  be  able  to  anfwer ■,  efpccially,  if  you  infill  upon- 
Having  me  render  a  reafon  why  our  phaenomenon  appears  not  conftantly. 

I  might  indeed  anfwer,  that  probably  it  would  do  fo,  if  inftead  of  our  great 
receiver  we  ufe  fuch  a  fmall  phial  as  we  have  lately  mentioned,  wherein  the  difli- 
lition  of  the  air  being  much  greater,  is  like  to  be  the  more  confpicuoivs :  finco  I 
remember  not  that  we  ever  made  our  trial  with  fuch  fma  l  veflels,  widiout  finding 
the  expected  whitencfe  to  appear.  But  it  would  remain  to  be  explicated,  why  in 
our  great  receiver  the  phenomenon  fhould  fometimes  be  Iren,  and  oftentimes  not 
appear.  And  though  that  conjecture  which  we  lad  made  fh mid  not  be  rejected, 
yet  if  were  farther  prcfied  to  aifign  a  reiion  why  the  air  fhould  abound  with  fuch 
particles,  as  we  there  fuppofc,  more  at  one  time  than  anoth<r,  we  ax  not  yet  pro- 
vided of  any  better  anlwer  than  this  general  ore,  that  the  air  id  out  us  (and  much 
more  that  within  the  receiver)  may  be  much  altered  by  fuch  cauics  as  few  are  aware 
of:  for,  not  to  repeat  thofe  probable  arguments  of  this  afien.o.'i  which  we  hnve 
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occafionally  mentioned  here  and  there  in  the  former  part  of  this  epiftle,  we  will  her* 
let  down  two  or  three  inftanccs  to  verify  the  fame  propofition.    Firft,  I  find  that  the 
J  ftp*      learned  Jcfcpbus  Acojla,  among  other  judicious  observations  he  made  in  America, 
natn  this  concerning  the  effects  of  lbme  winds :  There  are.,  faith  he,  winds  <wbhb  hj- 
*'•<■  up-   turally  trouble  the  water  of  the  fea,  and  make  it  green,  and  black ;  others,  eleer  as 
i,r!'uK    cryfial.    Next,  we  haVe  obferved,  that  though  we  conveyed  into  the  receiver  our 
j.  up.  9.    fades,  and  die  pendula  formerly  mentioned,  clean  and  bright ;  yet  after  the  receiver 
had  been  cmpiied,  and  the  air  let  in  again,  the  glofs  or  luftre  both  of  the  one,  and 
of  the  other,  appeared  tarnilhed  by  a  beginning  ruft.    And  in  the  laft  place,  we  will 
fubjoin  an  obfervation  we  made  feme  years  ago,  which  hath  been  heard  of  by  divcrj 
ingenious  men,  and  fcen  by  lbme  of  them  :  we  had,  with  pure  fpirit  of  wine,  drawn 
a  tincture  out  of  a  certain  concrete,  which  ufeth  to  be  reckoned  among  mineral  bo- 
dies j  and  this  tincture  being  very  pure  and  transparent,  we  did,  becauie  we  put  a- 
great  value  upon  it,  put  into  a  cryftal  phial,  which  we  carefully  flopped,  and  locked 
up  in  a  prefs  among  lbme  other  things  that  wc  fpccially  prized.    This  liquor  being  a 
chymical  rarity,  and  befides  very  defecate,  and  of  a  pleafing  golden  colour;  we  had 
often  occafion  to  look  upon  it,  and  fo  to  take  notice,  that  one  time  it  feemed  to  be 
very  much  troubled,  and  not  clear  as  it  was  wont  to  be  :  whereupon  we  imagined, 
that  though  it  would  be  fomething  ftrange,  yet  it  was  not  impoflible  that  fome  pre- 
cipitation of  the  mineral  corpufclcs  was  then  happening,  and  that  thence  the  liquor 
was  opacated.    But,  finding  after  fome  days,  that  though  the  expected  precipitation 
had  not  been  made,  yet  the  liquor,  retaining  its  former  vivid  colour,  was  grown  clear 
again  as  before,  wc  fomewhat  wondered  at  it  •,  and  locking  it  up  again  in  the  fame 
prefs,  we  revived  to  oblervc,  both  whether  the  like  changes  would  again  appear  in 
our  tincture,  and  whether  in  cafe  they  fliould  appear,  they  would  be  afcribable  to 
the  alterations  of  the  weather.    But  though,  during  the  greateft  part  of  a  winter  and 
a  fpring,  we  took  plcafurc  to  oblcrve,  how  the  liquor  would  often  grow  turbid,  and 
after  a  while  clear  again  -,  yet  we  could  not  find  that  thefe  mutations  depended  upon 
any  that  were  manifeft  in  the  air,  which  would  be  often  dark  and  clouded,  when  the 
tincture  was  clear  and  tranfparent ;  as,  on  the  other  fide,  in  clear  weather  the  liquor 
wjuld  appear  i'ometimcs  troubled,  and  more  opacous.    So  that  being  unable  to  give 
an  account  of  thefe  edd  changes  in  our  tincture  (which  we  fuppofe  we  have  not  yet 
loft,  though  we  know  not  whether  it  hath  loft  its  fickle  nature)  cither  by  thofe  of 
the  air,  or  any  thing  clfc  that  occurred  to  our  thoughts-,  we  could  not  but  fufpect, 
that  there  may  be  in  divers  bodies,  as  it  were  fpontaneous  mutations,  that  is,  fuch 
changes  as  depend  not  upon  manifeft  caufes.    But,  my  Lord,  what  hath  beenall  this 
-while  laid  concerning  our  phenomenon,  is  offered  to  you,  not  as  containing  a  fatif- 
faCtory  account  of  it,  but  to  afliti  you  to  give  yourlelf  one. 

EXPERIMENT  XXXVIII. 

WE  took  a  glafs  vcfiel,  open  at  the  top,  and  into  it  we  put  a  mixture  of  fiiow 
and  common  fait,  (fuch  a  mixture  as  we  have  in  another  trcatife  largely  dif- 
courfed  of-,)  and  into  themicft  of  this  mixture  we  fet  a  glafs  of  a  cylindrical  form, 
clofely  flopped  at  the  lower  end  with  plaifter,  and  open  at  the  upper,  at  which  we 
filled  it  with  common  water.  Thefe  things  being  let  down  into  the  receiver,  and  the 
pump  being  fet  on  work,  the  fnow  began  to  melt  fomewhat  falter  than  we  expected  -, 
whether  upon  the  account  of  the  eyftKtiofl  of  the  air,  or  becaufc  there  was  but  little 
*>f  the  fnow,  or  whether  for  any  other  rtaion,  it  appeared  doubtful.    But  however, 
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by  that  time  the  receiver  had  been  considerably  cxhauftcd,  which  was  done  in  lefs 
than  |  of  an  hour,  wc  perceived  die  water  near  the  bottom  of  the  glafs  cylinder  to 
freeze,  and  the  ice,  by  a  little  longer  (lay,  lcemed  to  incrcafc,  and  to  rife  fomewhat 
higher  than  the  furfacc  of  the  furrounding  liquor,  whereinto  almofl  all  the  fnow  and 
fait  were  refolved.  The  glafs  being  taken  out,  it  appeared  that  the  ice  was  as  thick, 
as  the  infide  of  the  glafs  it  filled,  though  into  that  I  could  put  my  thumb.  The 
upper  furface  of  the  ice  was  very  concave,  which,  whether  it  were  due  to  any  un- 
heeded accident,  or  to  the  exfuttion  of  the  air,  we  leave  to  be  determined  by  farther 
trial.  And  laflly,  the  ice  held  againfl  the  light,  appeared  not  deftitutc  of  bubbles, 
though  fome  byftanders  thought  they  were  fewer  than  would  have  been  found  if  the 
water  had  been  frozen  in  the  open  air.  The  like  experiment  we  tried  alio  another 
time  in  one  of  ourfmall  receivers,  with  not  unlike  fuccefs. 

And  on  this  occafion,  my  Lord,  give  me  leave  to  propofc  a  problem,  which  fhall 
be  this  :  whence  proceeds  that  flrange  force  that  wc  may  fometimes  obferve  in  frozen 
water,  to  break  the  bodies  that  imprifon  it,  though  hard  and  folid  ?  That  there  is 
fuch  a  force  in  water  expofed  to  congelation,  may  be  gathered  not  only  from  what 
may  be  often  obferved  in  winter,  of  the  burlling  of  glaflcs  too  clofc  flopped,  rilled 
with  water  or  aqueous  liquors,  but  by  inftanccs  as  much  more  confiderablc  as  lefs 
obvious.  For  I  remember,  that  an  ingenious  ftone-cutter  not  long  fince  complained 
to  me,  that  fometimes,  through  the  negligence  of  fervants,  the  rain  being  fuftcrcd  to 
foak  into  marble  floncs,  the  fupcrvening  violent  frofts  would  burfl  the  floncs,  to  the 
pofl"efibr*s  no  fmall  damage.  And  I  remember  another  tradefman,  in  whofc  houfc 
I  had  lodgings,  was  lafl  winter  complaining,  that  even  implements  made  of  bell- 
metal,  being  carelefsly  expofed  to  the  wet,  have  been  broken  and  fpoiled  by  the 
water ;  which,  having  gotten  into  the  little  cavities  and  crannies  of  the  metal,  was 
there  afterwards  frozen  and  expanded  into  ice.  And  to  thefe  relations,  we  can  add 
one  of  the  formerly  mentioned  Co^kj's,  whereby  they  not  only  may  be  confirmed, 
but  are  furpafTed  :  for  he  tells  us,  that  he  faw  a  huge  velTcl  of  exceeding  hard  marble 
fplit  afundcr  by  congealed  water,  whofe  rarefaction,  faith  our  author,  proved  lb  vehe- 
ment, that  the  hardnefs  of  the  flonc  yielded  to  it ;  and  fo  a  vefTel  was  broken,  which 
would  not  have  been  fo  by  100  yoke  of  oxen  drawing  it  feveral  ways.  I  know,  my 
Lord,  that  to  folve  this  problem,  it  will  be  faid,  that  congelation  doth  not  (as  is 
commonly,  but  crroncoufly  prcfumcd)  reduce  water  into  lefs  room  than  it  pofieflcd 
before,  but  rather  makes  it  take  up  more.  And  I  have  clfewhere  proved  by  parti- 
cular experiments,  that  whether  or  no  ice  may  be  truly  faid  :o  be  water  rarefied  (for 
that  feems  queftionablc)  it  may  be  faid  to  take  up  more  room  than  the  water  did 
before  glaciation.  But  though  we  grant  that  freezing  makes  water  fwell,  yet,  how 
cold  (which  in  weather-glafTcs  manircflly  condenfeth  the  air";  fhould  expand  cither  the 
water,  or  the  intercepted  air  fo  forcibly,  as  to  perform  fuch  things  as  we  have  newly 
related,  will  yet  remain  a  problem. 

EXPERIMENT  XXXIX; 

WE  took  an  oval  glafs,  clear  a^d  (left  it  fhould  break)  pretty  ftrong,  with  a 
fhort  neck  at  the  obtuler  end  •,  through  this  neck,  wc  thrull  almofl  to  the 
bottom,  a  pipe  of  glafs,  which  was  cloiely  cemented  to  the  newly  mentioned  neck ; 
the  upper  part  of  which  pipe  was  drawn  in  fome  places  more  (lender  than  a  crow's 
quill,  that  the  changes  or  the  air  in  that  glafs  egg  might  be,  the  mete  cqnfpfcuous. 
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Then  there  was  conveyed  into  the  glafs  five  or  fix  fpoonfuls  of  water,  part  of  which, 
by  blowing  air  into  the  egg,  was  railed  into  the  abovementioncd  (lender  part  of  the 
.pipe,  fo  that  the  water  was  interpofed  between  the  external  air,  and  that  included  in 
the  egg.  This  weather  glafs  (delineated  in  the  fourteenth  figure)  was  fo  placed,  and 
clofed  up  in  the  cavity  ot  one  of  our  ("mail  receivers,  that  only  the  (lender  part  of  the 
pipe,  to  the  height  of"  four  or  five  inches,  palling  thorough  a  hole  in  the  cover,  re- 
mained cxpofed  to  the  open  air. 

The  pump  being  fet  at  work,  upon  theexfuclion  of  the  air,  the  water  in  the  pipe 
defcended  about  a  quarter  of  an  inch,  and  this  upon  two  or  three  reiterated  trials  ; 
which  feemcd  fufiiciently  to  argue,  that  there  was  no  heat  produced  in  the  receiver 
upon  the  exfuftion  of  the  air  :  for  even  a  little  heat  would  probably  have  been  dif- 
. covered  by  that  weather-glafs,  fince  upon  the  bare  application  ot  my  ,hand  to  the 
outfide  of  the  receiver,  the  warmth  having  after  fome  time  been  communicated  or 
propagated  through  both  the  glafics,  and  the  interval  betwixt  them,  to  the  imprifoned 
air,  did  fo  rarefy  that,  as  to  enable  it,  by  prcfling  upon  the  fubjacent  water,  to  im- 
pel that  in  the  pipe  very  many  times  as  far  as  it  had  fallen  downwards  upon  the  ex- 
Juetion  of  the  air. 

Yet  (hall  not  we  conclude,  that  in  the  cavity  of  the  receiver  the  cold  was  greater 
after  the  exfuction  of  the  air  than  before. 

For  if  it  be  demanded  what  then  could  caufe  the  forcmentioncd  fubfidingof  the 
water  ?  it  may  be  anfwered,  that  probably  it  was  the  reaching  of  the  glafs  egg,  which, 
upon  the  exfuclion  of  the  ambient  air,  was  unable  to  refill  altogether  as  much  as  for- 
merly the  prcfiure  of  the  included  air,  and  of  the  atmofpherc,  which,  by  the  inter- 
vention of  the  water,  prcfled  upon  its  concave  furface.  Which  fecmed  probable,  as 
well  by  what  was  above  delivered,  in  the  experiment  about  the  breaking  of  the  glafs 
by  the  force  of  the  atmofphere,  as  by  this  notable  circumftance  (which  wc  divers 
times  obferved)  that  when  by  drawing  the  air  out  of  the  receiver,  the  water  in  the 
pipe  was  fubfided,  upon  the  readmiflion  of  the  external  air,  to  prefs  againft  the  con- 
vex furface  of  the  egg,  the  water  was  prefently  reimpclled  to  its  former  height : 
which  would  perhaps  appear  lefs  ftrangc  to  your  Lordfhip,  if  you  had  yet  feen, 
what  we  have  heretofore  taught  in  another  treatife,  concerning  the  fpring  that  may  be 
ditto  vercd  in  glafs,  as  rigid  and  inflexible  a  body  as  it  is  generally  efteemed.  And  in 
the  mean  while  it  may  fervc  the  turn,  to  caufe  a  glafs  egg  to  be  blown  exceeding 
thin  ;  and  then,  having  broken  it,  try  how  far  you  can  by  degrees  bend  fome  narrow 
parts  of  it  and  how  readily,  upon  the  removal  of  what  kept  it  bent,  it  will  rcflore 
.itfelf  to  its  former  ftatc  or  pofture.  But  to  return  to  our  experiment :  from  thence 
it  fa  nvs  probable,  cither  that  there  fi:ccecds  no  body  in  the  room  of  the  air  drawn 
out  of  our  receiver  j  or  that  it  is  not  every  matter  that  is  fubtile  enough  readily  to  pafs 
..through  the  po;es  of  glais,  that  is  always  agitated  enough  to  produce  heat  wherever 
i:  is  picntifu'ly  found.  So  that  if  no  vacuum  be  to  be  admitted,  this  experiment 
jeero  to  invite  us  to  allow  a  great  difparity,  either  as  to  bulk,  or  as  to  agitation,  or 
as  to  both,  betwixt  fome  parts  of  the  ethereal  fubftancc,  and  thofc  that  arc  wont  here 
below  to  produce  heat  and  (ire. 

We  tried  alio  what  operation  the  drawing  out  of  the  air  would  have  upon  cam- 
phire,  that  being  a  body,  which,  though  not  a  liquor,  confills  of  fuch  volatile  or 
fugitive  parts,  tha;  without  any  greater  agitation  than  that  of  the  open  air  itfelf, 
they  will  copioufly  fly  away.  But  we  found  not  that  even  this  loolc  body  was  fen- 
fibly  altered  by  the  exfu&ion  of  the  ambient  air. 

E  X- 


Digitized  by  Google 


touching  the  Spring  of  the  Air.  97 


EXPERIMENT  XL. 

IT  may  fecm  well  worth  trying,  whether  or  no  in  our  exhaufted  glafs  the  want  of  an 
ambient  body,  of  the  wonted  thicknefs  of  air,  would  difable  even  light  and  little 
animals,  as  bees,  and  other  winged  infects,  to  fly.  But  though  we  eafily  forefaw 
how  difficult  it  would  be  to  make  fuch  an  experiment,  yet  not  to  omit  our  endeavours, 
we  procured  a  large  flelh-fly,  which  we  conveyed  into  a  fmall  receiver.  We  alfo 
another  time  fhut  into  a  great  receiver  a  humming  bee,  that  appeared  (trong  and 
lively,  though  we  had  rather  have  made  the  trial  with  a  butterfly,  if  the  cold  leafon 
would  have  permitted  us  to  find  any  •.  The  fly,  after  fome  exfu&ions  of  the  air, 
dropped  down  from  the  fide  of  the  glafs  whereon  (he  was  walking.  But,  that  the 
experiment  with  the  bee  might  be  the  more  inftruftive,  we  conveyed  in  with  her  a 
bundle  of  flowers,  which  remained  fufpended  by  a  firing  near  the  upper  part  of  the 
receiver ;  and  having  provoked  the  bee,  we  excited  her  to  fly  up  and  down  the  capa- 
city of  the  vefleL,  till  at  length,  as  we  defired,  fhe  lighted  upon  the  flowers  :  where- 
upon we  prefently  began  to  draw  out  the  air,  and  obferved,  that  though  for  fome 
time  the  bee  feemed  to  take  no  notice  of  it,  yet  within  a  while  after  fhe  did  not  fly, 
but  fall  down  from  the  flowers,  without  appearing  to  make  any  ufe  of  her  wings  to 
help  herfelf.  But  whether  this  fall  of  the  bee,  and  the  other  infect,  proceeded  from 
the  medium's  being  too  thin  for  them  to  fly  in,  or  barely  from  the  weaknefs,  and  as  ic 
were  fwooning  of  the  animals  themfelves,  you  will  eafily  gather  from  the  following 
experiment. 


EXPERIMENT  XLI. 

TO  fatisfy  ourfelves  in  fome  meafure  about  the  account  upon  which  refpiration  is 
fo  necefTary  to  the  animals  that  nature  hath  furnifhed  with  lungs,  we  took 
(being  then  unable  to  procure  any  other  lively  bird,  fmall  enough  to  be  put  into  the 
receiver)  a  lark,  one  of  whofe  wings  had  been  broken  by  a  fhot  of  a  man  that  we 
had  fent  to  provide  us  fome  birds  for  our  experiment ;  but  notwithftanding  this  hurt, 
the  lark  was  very  lively,  and  did,  being  put  into  the  receiver,  divers  times  fpring  up 
in  it  to  a  good  height.  The  veflel  being  haftily,  but  carefully  clofed,  the  pump  was 
diligently  plied,  and  the  bird  for  a  while  appeared  lively  enough  ;  but  upon  a  greater 
exfudlion  of  the  air,  fhe  began  manifeftly  to  droop  and  appear  lick,  and  very  foon 
after  was  taken  with  as  violent  and  irregular  convulfions,  as  are  wont  to  be  obferved, 
in  poultry,  when  their  heads  are  wrung  off:  for  the  bird  threw  herfelf  over  and  over 
two  or  three  times,  and  died  with-  her  brcafl;  upward,  her  head  downwards,  and  her 
neck  awry.  And  though  upon  the  appearing  of  thefe  convulfions,  we  turned  the 
ftop-cock,  and  let  in  the  air  upon  her,  yet  it  came  too  late  •,  whereupon  carting  our 
eyes  upon  one  of  thofe  accurate  dials  that  go  with  a  pendulum,  and  were  of  late  in- 
genioufly  invented  by  the  noble  and  learned  Hugenius,  we  found  that  the  whole  tra- 
gedy had  been  concluded  within  ten  minutes  of  an  hour,  part  of  which  time  had 
been  employed  in  cementing  the  cover  to  the  receiver.    Soon  after  we  got  a  hen- 

•  Since  ihc  writing  of  this  XLth  experiment,  wc  procured  a  white  butterfly,  and  inclofed  it  one  of  our 
fmaller  receivers,  where,  though  at  hr.'t  he  fluttered  up  and  down,  yet  prefently,  upon  the  ex fu  lion  of 
the  air,  he  fell  down  as  in  a  fwooo,  retaining  no  other  motion  Uun  fome  little  trembling  of  the  wings. 
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fparrow,  which  being  caught  with  bird-lime  was  not  at  all  hurt ;  when  we  put  her 
into  the  receiver,  almoft  to  the  top  of  which  (he  would  briflily  raife  herfelf,  the  expe- 
riment being  tried  with  this  bird,  as  it  was  with  the  former,  flie  feemed  to  be  dead 
within  feven  minutes,  one  of  which  were  employed  in  cementing  on  the  cover :  but 
upon  the  fpeedy  turning  of  the  key,  the  frefli  air  flowing  in,  began  flowly  to  revive 
her,  fo  that  after  iomc  pantings  (he  opened  her  eyes,  and  regained  her  feet,  and  in 
about  -J-  of  an  hour  after,  thrcathed  to  make  an  efcape  at  the  top  of  the  glafs,  which 
had  been  unftopped  to  let  in  the  frefli  air  upon  her :  but  the  receiver  being  clofed  the 
iccond  time,  flic  was  killed  with  violent  convulflons  within  five  minutes  from  the 
beginning  of  the  pumping. 

A  while  after  we  put  in  a  moufe,  newly  taken,  in  fuch  a  trap  as  had  rather 
affrighted  than  hurt  him ;  whilft  he  was  leaping  up  very  high  in  the  receiver,  we 
fattened  the  cover  to  it,  expecting  that  an  animal  ufed  to  live  in  narrow  holes  with 
very  little  frefli  air,  would  endure  the  want  of  it  better  than  the  lately  mentioned 
birds  :  but  though,  for  a  while  after  the  pump  was  fet  a  work,  he  continued  leap- 
ing up  as  before  ,  yet,  it  was  not  long  ere  he  began  to  appear  lick  and  giddy,  and 
to  ftagger :  after  which  he  fell  down  as  dead,  but  without  fuch  violent  convulflons  as 
the  bird  died  with.  Whereupon,  haftily  turning  the  key,  we  let  in  fome  frefli  air 
upon  him,  by  which  he  recovered,  after  a  while,  his  fenfes  and  his  feet,  but  fcemed 
to  continue  weak  and  fick  :  but  at  length,  growing  able  to  fkip  as  formerly,  the 
pump  was  plied  again  for  eight  minutes,  about  the  middle  of  which  fpace,  if  not 
before,  a  little  air  by  a  mifchance  got  in  at  the  flop  cock;  and  about  two  minutes 
after  that,  the  moufe  divers  times  leaped  up  lively  enough,  though  after  about  two 
minutes  more  he  fell  down  cjuite  dead,  yet  with  convulflons  far  milder  than  thofe 
wherewith  the  two  birds  expired.  This  alacrity  fo  litde  before  his  death,  and  his  not 
dying  fooner  than  at  the  end  of  the  eighth  minute,  fcemed  afcribable  to  the  air  (how 
little  foever)  that  flipt  into  the  receiver.  For  the  firft  time,  thofe  convulflons  (that, 
if  they  had  not  been  luddenly  remedied,  had  immediately  dilpatched  him)  feized  on 
him  in  fix  minutes  after  the  pump  began  to  be  fet  a  work.  Thefe  experiments 
fcemed  the  more  ft  range,  in  regard  that  during  a  great  part  of  thofe  few  minutes  die 
engine  could  but  inconsiderably  rarefy  the  air  (and  that  too,  but  by  degrees)  and  at  the 
end  of  them  there  remained  in  the  receiver  no  inconfiderable  quantity  ;  as  may  ap- 
pear by  what  we  have  formerly  faid  of  our  not  being  able  to  draw  down  water  in  a 
tube,  within  much  lefs  than  a  foot  of  the  bottom:  with  which  we  likewife  confider- 
ed,  that  by  the  exfuc"t.ion  of  the  air  and  interfperfed  vapours,  there  was  left  in  the 
receiver  a  fpace  fome  hundreds  of  times  exceeding  the  bigneis  of  the  animal,  to  re- 
ceive the  fuliginous  fteams,  from  which  exfpiration  difcharges  the  lungs ;  and  which, 
in  the  other  cafes  hitherto  known,  may  be  fufpe&ed,  for  want  of  room,  to  ftiflc  thofe 
animals  that  are  clofely  penned  up  in  too  narrow  receptacles. 

1  forgot  to  mention,  that  having  caufed  thefe  three  creatures  to  be  opened,  I 
could,  in  fuch  fmall  bodies,  difcover  little  of  what  we  fought  for,  and  what  wc 
might  poflibly  have  found  in  larger  animals  •,  for  though  the  lungs  of  the  birds  ap- 
peared very  red,  and  as  it  were  inflamed,  yet  that  colour  being  ufual  enough  in  the  lungs 
of  fuch  winged  creatures,  deferves  not  fo  much  our  notice,  as  it  doth,  that  in  almoft 
all  the  deftrudive  experiments  made  in  our  engine,  the  animals  appeared  to  die  with 
violent  convulfivc  motions  :  from  which,  whether  phyficians  can  gather  any  thing 
towards  the  difcovery  of  the  nature  of  convulfive  diftempers,  I  leave  to  them  to 
confidr. 

Having  proceeded  thus  far,  though  (as  wc  have  pardy  intimated  already)  there 
appeared  not  much  caufe  to  doubt,  but  that  the  death  of  the  forementioned  animals 
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rocecdcd  rather  from  the  want  of  air,  than  that  the  air  was  overclogged  by  the 
earns  of  their  bodies,  exquifitely  penned  up  in  the  glafs  ;  yet  I,  that  love  not  to  be- 
lieve any  thing  upon  conjectures,  when  by  a  not  over-difficult  experiment  I  can  try 
whether  it  be  true  or  no,  thought  it  the  fafeft  way  to  obviate  objections,  and  remove 
fcruples,  by  /hutting  up  another  moufe  as  clofe  as  I  could  in  the  receiver;  wherein 
it  lived  about  three  quarters  of  an  hour,  and  might  probably  have  done  fo,  much 
longer,  had  not  a  Virtuofo  of  quality,  who  in  the  mean  while  chanced  to  make  me  a 
vifit,  defired  to  fee  whether  or  no  the  moufe  could  be  killed  by  the  cxfuclion  of  the 
ambient  air :  whereupon  we  thought  fit  to  open,  for  a  little  while,  an  intcrcourfc  be- 
twixt the  air  in  the  receiver,  and  that  without  it,  that  the  moufe  might  thereby  (if  it 
were  needful  for  hiin)  be  refrefhed  •,  and  yet  we  did  this  without  uncemcnting  the 
cover  at  the  top,  that  it  might  not  be  objected,  that  perhaps  the  velTel  was  more  clolely 
flopped  for  the  exfuction  of  the  air  than  before. 

The  experiment  had  this  event,  that  after  the  moufe  had  lived  ten  minutes  (which 
we  afcribed  to  this,  that  the  pump,  for  want  of  having  been  lately  oiled,  could  mm  e 
but  flowly,  and  could  not  by  him  that  managed  it  be  made  to  work  as  nimbly  as  it 
was  wont)  at  the  end  of  that  time  he  died  with  convulfive  fits,  wherein  he  made  two 
or  three  bounds  into  the  air,  before  he  fell  down  dead. 

Nor  wasl  content  with  this,  but  for  your  Lordlhip's  fardicr  fatisfaction,  and  my 
own,  I  caufeJ  a  moufe,  that  was  very  hungry,  to  be  fhut  in  all  night,  with  a  bed  of 
paper  for  him  to  reft  upqn  :  and  to  be  fure  that  the  receiver  was  well  clofed,  I  caufed 
fome  air  to  be  drawn  out  of  it,  whereby,  perceiving  that  there  was  no  fenfible  leak, 
•I  prefently  readmitted  the  air  at  the  ftop-cock,  left  the  want  of  it  Ihould  harm  the 
little  animal  •,  and  then  I  caufed  the  engine  to  be  kept  all  night  by  the  fire-fide,  to  keep 
him  from  being  deftroyed  by  the  immoderate  cold  of  the  frofty  night.  And  this 
care  fuccecdcd  lb  well,  that  the  next  morning  I  found  that  the  moufe  was  not  only 
alive,  but  had  devoured  a  good  part  of  the  cheefe  that  had  been  put  in  with  him. 
And  having  thus  kept  him  alive  full  twelve  hours,  or  better,  we  did,  by  fucking  out 
part  of  the  air,  bring  him  'to  droop,  and  to  appear  fwclled }  and  by  letting  in  the 
air  again,  we  foon  reduced  him  to  his  former  livelinefs. 

JDigrefiou  containing  fome  Doubts  touching  Respiration. 

IF  E  A  R  your  Lordlhip  will  nOw  expect,  that  to  thefe  experiments  I  Ihould  add 
my  reflections  on  them,  and  attempt,  by  their  affiftance,  to  refolvc  the  difficulties 
that  occur  about  refpiration  ;  fince  at  the  beginning  I  acknowledged  a  farther  enquiry 
into  the  nature  of  that,  to  have  been  my  defign  in  the  related  trials.  But  I  have  yet, 
becaufe  of  the  inconvenient  feafon  of  the  year,  made  fo  few  experiments,  and  have 
been  fo  little  fatisfied  by  thofe  I  have  been  able  to  make,  that  they  have  hitherto  made 
refpiration  appear  to  me  rather  a  more,  than  a  Ids  myftcrious  thing,  than  it  did  be- 
fore. But  yet,  fince  they  have  furniftied  me  with  fome  fuch  new  confiderations, 
concerning  the  ufc  of  the  air,  as  confirms  me  in  my  diffidence  of  the  truth  of  what 
is  commonly  believed  touching  that  matter  •,  that  I  may  not  appear  fullcn  or  lazy, 
I  am  content  not  to  decline  employing  a  few  hours  in  fetting  down  my  doubts,  in 
prcfenting  your  Lordlhip  fome  hints,  and  in  confidering  whether  the  trials  made  in 
our  engine  will  at  lcaft  alfift  us  to  difcovcr  wherein  the  deficiency  lies  that  needs  to  be 
fupplied. 

And  this,  my  Lord,  being  all  my  prefent  defign,  I  fuppofc  you  will  not  expect 
that  (as  if  you  knew  not,  or  had  forgotten  what  Anatomifts  are  wont  to  teach)  I 
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fhould  entertain  you  with  a  needlefs  difcourfe  of  the  organs  of  refpiration,  and  the 
variety  of  their  (truclure  in  fcveral  animals  •,  though  if  it  were  neceflary,  and  had 
not  been  performed  by  others,  I  mould  think,  with  Galen,  that  by  treating  of  the 
fabrics  of  living  bodies,  1  might  compofe  hymns  to  the  wife  author  of  nature,  who, 
in  the  excellent  contrivance  of  the  lungs,  and  other  parts  of  (thofe  admirable  en- 
gines) animals,  manifefts  himfelf  to  be  indeed  what  the  eloquent  prophet  mod  juftly 
•>  (peaks  him,  wonderful  in  coun/ely  and  excellent  in  working. 

Nor  lhall  we  any  farther  meddle  with  thofe  controvcrfies  fo  much  agitated  among 
the  moderns,  namely,  whether  the  motion  of  the  lungs  in  refpiration  be  their  own, 
or  but  confequent  to  the  motion  of  the  thorax,  diaphragm,  and  (as  fome  learned  men 
would  have  it)  the  abdomen  ;  and,  whence  it  is  that  the  air  fwells  the  lungs  in  in- 
fpiration,  any  farther  than  they  may  receive  light  from  our  engine :  but  that  it  may 
appear  what  kind  of  fervice  it  is  that  may  be  expected  from  it  on  this  occafion,  we 
muft  premife  a  few  words  to  (hew  wherein  the  ltrength  of  the  objection  we  are  to 
anfwer,  lies.  In  favour  then  of  thofe  that  would  have  the  lungs  rather  pafiTive  than 
active  in  the  bufinefs  of  refpiration,  it  may  againft  the  common  opinion  be  alledged, 
that  as  the  lungs  being  deftitute  of  mufcles  and  of  fibres,  are  unfit  to  dilate  them- 
fclves  ,  fo  it  appears,  that  without  the  motion  of  the  thorax  they  would  not  be  filled 
with  air.  Since,  as  our  learned  friend  Dr.  Higbmore  hath  well  (and  congruoufly  to 
what  ourfelves  have  purpofely  tried)  obferved,  if  a  live  dog  have  a  great  wound 
made  in  his  cheft,  the  lobes  of  the  lungs  on  that  fide  of  the  mediaftinum  will  fubfide 
and  lie  ftill }  the  thorax  and  the  lobes  on  the  other  fide  of  the  mediaftinum  continuing 
their  former  motion.  And  if.  fuddenly  at  once  the  mufcles  of  the  cheft  be  on  both 
fides  diflected,  upon  the  ingrefs  of  the  air,  the  whole  lungs,  though  untouched,  will 
emab  movelefs,  at  leart,  as  to  any  expanfion  or  contraction  of  their  fubftance. 

To  which  we  may  add  the  obfervation  of  the  diligent  Bartbolinus,  who  affirms  the 
like  of  the  diaphragm  alfoj  namely,  that  it  being  wounded,  the  lungs  will  fall  toge- 
ther, and  the  refpiration  ceafe,  which  my  experiments  oppofe  not,  provided  the 
wound  be  any  thing  great.  And  indeed  the  diaphragm  leems  the  principal  inftrument 
of  ordinary  and  gentle  refpiration,  although  to  reftraincd  refpiration  (if  I  may  fo 
call  it)  the  intercoftal  mufcles,  and  perhaps  fome  others,  may  be  allowed  eminently  to 
concur.  But  the  chief  of  the  controvcrfies  formerly  pointed  at,  is  not  yet  decided  j 
namely,  what  it  U  that  conveys  the  air  into  the  lungs.  For  when,  to  counterbalance 
all  that  hath  been  alledged,  thofe  that  plead  for  the  lungs  demand  what  it  is  that 
fnould  bring  the  air  into  the  lungs,  if  themfelvcs  do  not  attract  it,  their  antagonifts 
difagtve  about  the  reply.  For  when  to  this  qucltion  fome  of  the  beft  modern  philo- 
fophcrs  anfwer,  that  by  the  dilatation  of  the  cheft  the  contiguous  air  is  thruft  away, 
and  that  preffing  upon  the  next  air  to  it,  and  fo  onwards,  the  propulfion  is  continued 
tHl  the  air  be  driven  into  the  lun<;s,  and  fo  dilate  them;  when  this  (I  fay)  as  anfwer- 
• .  .  ed,  it  is  objected  even  by  Baribcline  himfelf,  as  a  convincing  reply,  that,  according 

to  this  doctrine,  a  man  could  not  fetch  his  breath  from  a  great  veficl  full  of  air,  with 
a  (lender  neck  ;  Irccaufe,  that  when  his  mourh  covers  the  orifice  of  the  neck,  the  di- 
latation of  his  thorax  could  not  propel  the  air  in  the  veffel  into  his  lungs,  by  reafon  of 
its  being  feparatrd  by  the  inclohng  veflel  from  the  ambient  air  ;  and  yet,  fay  they, 
experience  wicnelfeth,  that  out  of  fuch  a  veflel  a  man  may  fuck  air.  But  of  this 
difficulty  our  engine  turniflicth  us  with  an  eafy  folution,  fince  many  of  the  former 
expertmenrs  have  manifeftcd,  that  in  the  cafe  propofed,  there  needs  not  be  made  any 
(thougjh  it  is  true  that  in  o:\knary  refpiration  there  is  wont  to  be  made  fome)  propul- 
fion or  the  air  by  the  (welling  thorax  or  abdomen  into  the  lun^s  ;  fince  upon  the  bare 
dilatation  of  the  thorax,  the  l'pring  of  that  internal  air,  orhahtuous  fubftance  that  is 
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wont  to  poflefs  as  much  of  the  cavity  of  the  cheft  as  the  lungs  fill  not  up,  being 
much  weakened,  the  external  and  contiguous  air  mull  neceflarily  prefs  in  at  the  open 
wind-pipe  into  the  lungs,  as  finding  there  lefs  refiftance  than  any  where  elfe  about  it. 

And  hence  (by  the  way)  we  may  derive  a  new  afliftance  to  judge  of  that  famous 
controverfy  difputed  among  Naturalifts  and  Phyficians,  ever  fince  Galen's  time,  fome 
maintaining  that  the  cheft,  with  the  contained  lungs,  may  be  refembled  to  a  pair  of 
bellows,  which  comes  therefore  to  be  filled  becaufe  it  was  dilated ;  and  others  plead- 
ing to  have  the  comparifon  made  to  a  bladder,  which  is  therefore  dilated  becaufe  it  is 
filled.  For  as  to  the  thorax,  it  feems  evident  from  what  hath  been  lately  faid,  that 
it,  like  a  pair  of  bellows,  happens  to  be  partly  filled  with  air,  but  becaufe  it  was  di- 
lated: but  as  for  the  lungs  themfelves,  who  want  fibres  to  diftend  them,  they  may 
fitly  enough  be  compared  to  a  bladder ;  fince  they  are  dilated  by  being  filled,  namely, 
by  that  air  which  rulhcth  into  them  upon  the  dilatation  of  the  cheft,  in  whole  in- 
creafed  cavity  it  finds  (as  we  freflily  noted)  lefs  refiftance  to  its  fpring  than  elfewherc. 
And  this  brings  into  my  mind  that  ftrange  obfervation  of  Nicolaus  Fcntanus,  a  phy- 
fician  at  jimfterdamy  who  teftificth,  that  in  a  boy  of  the  fame  town,  four  years  old,, 
there  was  found,  inftead  of  lungs,  a  certain  membranous  bladder  ;  which  being  filled 
with  wind,  and  furniftied  with  little  veins,  had  its  origination  from  the  wind-pipe  it- 
felf :  which  being  fuppofed  true,  how  well  it  will  agree  with  moll  of  the  opinions- 
touching  refpiration,  I  leave  to  be  confidered. 

And  thus  may  the  grand  objection  of  Bartbcline,  and  others,  be  anfwered:  but  I 
I  leave  to  Anatomifts  to  confider  what  is  to  be  faid  to  fome  obfervations  that  fcem  to 
contradidl  thofe  anatomical  experiments  already  mentioned :  fuch  was  particularly 
that  which  I  remember  1  have  read  in  Sennettus  (from  the  obfervation  of  his  father-in- 
law  Scbato)  of  a  melancholy  ftudent,  who  having  ftabbed  himfclf,  and  pierced  the 
diaphragm  in  die  thinner  or  tendonous  part  (called  by  many  the  nervous  circle)  lived 
feven  months  after  he  had  wounded  himfelf,  though  after  his  death  (preceded  by  vio- 
lent vomitings)  the  wound  (perchance  dilated  by  thofe  (trainings;  appeared  fo  great, 
that  the  whole  ftomach  was  found  to  have  got  in  by  it  into  the  left  fide  of  the  thorax. 
And  fuch  alfo  was  the  accident  that  happened  to  a  nobleman,  whom  I  remember  I 
havefcen,  and  who  is  yet  alive,  in  whofe  cheft  there  hath,  for  thefe  many  years,  re- 
mained a  hole  fo  great,  that  the  motion  of  his  heart  may  be  perceived  by  it.  Thcfc 
{I  fay)  and  fome  other  obfervations,  1  lhall  now  forbear  to  infill  on,  becaufe  I  hold  it 
not  unfit,  before  wc  come  to  confider  the  ufc  of  refpiration,  that  we  acquaint  your 
Lordlhip  with  an  ingenious  conjecture,  that  was  made  at  the  caule  of  the  hafty  death 
of  the  animals  our  engine  killed  j  namely,  that  it  was  not  the  want  of  air  that  de- 
fttoyed  them,  but  the  preflure  of  the  innate  air  in  the  cavity  of  the  cheft  :  as  if  the 
fpring  of  the  air  being  no  longer  counterbalanced  by  the  ambient  air,  was  thereby 
become  foil.-ong,  that  it  kept  the  thorax  forcibly  diftended,  and  hindered  its  wonted 
contraction ;  .nd  fo  comprell'ed  the  lungs  and  their  vcflcl.%  as  to  obftrud  the  cir- 
culation of  the  hlood.  And  this  conjecture,  as  it  is  fpecious  enough,  fo  I  might  have 
admitted  it  for  true  ;  but  that  I  confidered,  that  (not  to  mention  that  one,  eipecially 
of  the  animals  killed  in  our  engine,  fecraed  manifclUy  for  a  pretty  while,  and  not 
long  before  he  died,  to  move  his  thorax,  as  if  he  cxercifed  refpiration)  the  diligent 
WalUm  relates,  that  he  divers  times  obferved,  in  the  dificction  of  live  bodies,  that 
the  membrane  that  inverts  the  lungs  had  pores  in  it  as  big  as  the  larger  fort  of  pr as ; 
which  agreeth  with  the  obfervations  of  chirurgeons  and  phyficians,  z\:z.  that  matter 
collected  in  the  thorax  hath  penetrated  into  the  lungs,  and  been  disc  harged  by  cough- 
ing.   And  1  remember  too,  that  moft  of  the  animals  we  killed  in  cur  engine  were 
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birds,  of  whofe  lungs  Harvey  fomcwhcrc  informs  us,  that  he  obferved  them  very  ma- 
nifcftly  to  open  at  their  extremities  into  the  abdomen  •,  and  by  fuch  perforations  wc 
may  well  fuppofe  the  paflage  free  betwixt  the  external  air,  and  that  in  the  abdomen  : 
but  this  conjecture  may  be  farther  confidered.  Befides,  to  ftiow  that  the  animals  that 
died  in  our  glalTes,  need  not  be  fuppofed  to  have  been  killed  by  the  want  of  air,  we 
forcfee  another  argument,  that  we  mult  deal  ib  ingenuoufly  with  your  Lord/hip,  as 
not  to  conceal  You  very  well  know,  that  befides  the  generality  of  the  fchools,  there 
arc  many  new  philofophers,  who,  though  they  diflent  from  the  old  Peripatetics  in 
ether  things,  do,  as  they,  deny  the  polTibility  of  a  vacuum  •,  and  hold,  that  thofc  fpaces 
which  are  devoid  of  air,  and  other  grofler  bodies,  are  all  of  them  exactly  replenifh- 
ed  with  a  certain  ethereal  matter,  fo  thin  and  fubtile,  that  it  can  freely  permeate  the 
pores  of  the  compadtedft  and  clofeft  bodies,  and  even  of  glafs  itfclf.  Now  fome  of 
thofc  Naturalifts  that  are  of  this  pcrfuafion  may  object,  that  the  animals  that  died  in 
our  receiver,  did  fo,  not  fo  much  for  lack  of  air,  as  by  realbn  that  the  air  that  was 
pumped  out  was  necefiarily  fucceeded  by  an  ttherial  fubftancc;  which  confiding  of 
parts  vehemently  agitated,  and  fo  very  fmall,  as  without  refiftancc  to  pafs  in  and  out 
through  the  very  pores  of  glafs  ;  it  may  well  be  fuppofed,  that  a  confidtrable  quan- 
tity of  this  rcftlcfs  and  fubtile  matter  meeting  together  in  the  receiver,  with  the  ex. 
cefiive  heat  of  it,  may  be  quickly  able  to  deftroy  a  little  animal,  or  at  leaft  make 
the  air  too  intemperatcly  hot  to  be  fit  for  refpiration. 

But  though  this  be  a  difficulty  not  fo  eafily  to  be  refolved  without  the  affiftance  of 
our  engine,  yet  I  fuppofe  we  have  already  anfwered  the  objection  of  our  j8t>  and 
39th  experiments  j  which,  though  wc  made  partly  for  other  purpofes,  yet  wc  pre- 
mifed  them  only  to  clear  up  the  difficulty  propofed. 

Another  fufpicion  we  ftiould  have  entertained  concerning  the  death  of  our 
animals  ;  namely,  that  upon  the  fudden  removal  of  the  wonted  preflure  of  the  am- 
bient air,  the  warm  blood  of  thofe  animals  was  brought  to  an  cftcrvcfcencc  or  ebul- 
lition ■,  or  at  leaft  fo  vehemently  expanded,  as  to  difturb  the  circulation  of  the  blood, 
and  to  diforder  the  whole  ccconomy  of  the  body :  this,  1  fay,  I  fhould  have  had  fome 
fufpicion  of,  but  that  animals  of  a  hot  conftitution  are  not  the  folc  ones  that  cannot 
in  our  cxhauftcd  engine  cxercife  the  function  of  life.  But  I  muft  not  now  dwell  upon 
matters  of  this  nature,  becaufe  1  think  it  high  time  to  proceed  to  the  confideration 
'of  the  principal  fubject  of  our  engine,  namely,  the  ufeof  refpiration  ;  or  rather,  the 
ufe  of  the  air  in  refpiration.  For  whereas  of  the  divers  ufes  of  it  mentioned  by  Ana- 
tomifts,  the  moll,  fuc  h  as  the  production  and  modulation  of  the  voice  by  the  elifion 
of  the  air,  the  larynx,  i£c.  the  expulfioh  of  excrements  by  coughing,  the  conveying 
in  of  odours  by  infpiration,  and  fome  others,  rather  convenient  for  the  well  being  of 
an  animal,  than  abfblutcly  ncccflary  to  his  life;  whereas  (I  fay)  the  other  ufes  arc 
fuch  as  wc  have  faid,  the  great  tiippocrates  himfelf  gives  this  notable  tcftimony  to 
the  ufe  of  the  air,  as  to  animals  endowed  with  lungs :  Mortalibus  (faith  he)  bic  (fpi- 
ritus)  turn  vittt,  turn  merborum  agrotis  caufa  eft.  Tantaqut  corporibus  omnibus  fpiritus 
ineft  nectffitas,  ut  fiquidem  aliis  omnibus  &  cibis  &  potionibus,  quis  abftineat,  dues  tamen 
aut  ti  es,  vel  plures  dies  pejjit  vitam  ducere :  at  fi  quis  fpiritus  in  corpus  lias  inter  cipiat, 
vel  exigud  diei  parte,  homini  pereundumjit  \  adeo  neeejfarius  eft  ufus  fpiritus  in  corpore. 
Ad  b<ec  quoque,  quum  omnibus  aliis  atlionibus  homines  quiefcant,  quod  mutaticnibus  in- 
numeris  vita  fit  expefita,  ab  bJc  tamen  fold  atlione  unquam  deftftant  animantia,  quin  aut 
fpiritttm  addueant,  aut  reddant. 

Bi  t  touching  the  account  upon  which  the  infpiration  and  exfpiration  of  air  (both 
which  are  comprehended  in  refpiration)  is  fo  necelTary  to  life,  both  Natura- 
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lifts  and  Phyficians  do  fa  difagree,  that  it  will  be  very  difficult  either  to  reconcile 
their  opinions,  or  determine  their  controvcrfies. 

For  firft,  many  there  are,  who  think  the  chief,  if  not  fole  ufe  of  refpiration,  to 
be  the  cooling  and  tempering  of  that  heat  in  the  heart  and  blood,  which  otherwife 
would  be  immoderate  ;  and  this  opinion  not  only  feems  to  be  moft  received  amongft 
fcho'aftic  writers,  but  divers  of  the  new  philofophers,  Cartefians  and  others,  admit- 
ted with  fomc  variation  \  teaching,  that  the  air  is  necefTary,  by  its  coldnefs,  to  con- 
denfe  the  blood  that  paflcth  out  of  the  right  ventricle  of  the  heart  into  the  lungs, 
that  thereby  it  may  contain  fuch  a  confidence  as  is  requifite  to  make  it  fit  fewel  for 
the  vital  fire  or  flame,  in  the  left  ventricle  of  the  heart.    And  this  opinion  feems  fa- 
voured by  thk,  that  fifties,  and  other  cold  creatures,  whofe  hearts  have  but  one 
cavity,  are  alfo  unprovided  of  lungs,  and  by  fomc  other  confederations.    But  though 
it  need  not  be  denied,  that  the  infpired  air  may  fometimes  be  of  ufe  by  refrigera- 
ting the  heart,  yet  (againft  the  opinion  that  makes  this  refrigeration  the  moft  genuine 
and  conftant  ufe  of  the  air)  it  may  be  objected,  that  divers  cold  creatures  (lome  of 
which,  as  particularly  frogs,  live  in  the  water)  have  yet  need  of  refpiration  ;  which 
feems  not  likely  to  be  needed  for  refrigeration  by  them  that  are  deftitute  of  any  fen- 
fible  heat,  and  befides,  live  in  the  cold  water :  that  even  decrcpid  old  men,  whofe 
natural  heat  is  made  very  languid,  and  almoft  extinguiftied  by  rcafon  of  age,  have  yet 
a  neceffity  of  frequent  refpiration  :  that  a  temperate  air  is  fitteft  for  the  generality  of 
breathing  creatures  j  and  as  an  air  too  hot,  fo  alfo  an  air  too  cold  may  be  inconvenient 
for  them  (efpccially  if  they  be  troubled  v.ith  an  immoderate  degree  of  the  fame  qua- 
lity which  is  predominant  in  the  air:)  that  in  fome  difcafes  the  natural  heat  is  fo 
weakened,  that  in  cafe  the  ufe  of  refpiration  were  too  cool,  it  would  be  more  hurtfuL 
than  beneficial  to  breathe  ;  and  the  fufpending  of  the  refpiration  may  fupply  the  place 
of  thofe  very  hot  medicines  that  are  wont  to  be  employed  in  fuch  diftcmpcrs :  that 
nature  might  much  better  have  given  the  heart  but  a  moderate  heat,  than  fuch  an 
cxceflive  one,  as  needs  to  be  perpetually  cooled,  to  keep  it  from  growing  deftrue- 
tive  v  which  the  gentle,  and  not  the  burning  heat  of  an  animal's  heart,  feems  not  in- 
tenfe  enough  fo  indifpenfably  to  require     Thefe,  and  other  objections  might  be 
oppofed,  and  prefTed  againft  the  recited  opinion  j  but  we  fhall  not  infift  on  them,  but 
only  add  to  them,  that  it  appears  not  by  our  foregoing  experiments  (I  mean  the  ^Sth. 
and  30th)  that  in  our  cxhaufted  receiver,  where  yet  animals  die  fo  fuddcnly  for  want 
of  reipiration,  the  ambient  body  is  fenfibly  hotter  than  the  common  air. 

Other  learned  men  there  arc,  who  will  have  the  very  fubftance  of  the  air  to  get 
in  by  the  veffels  of  the  lungs,  to  the  left  ventricle  of  the  heart,  not  only  to  temper  its 
heat,  but  to  provide  for  the  generation  of  fpirits.  And  thefe  alledgc  for  thenifblves. 
the  authority  of  the  ancients,  among  whom  Hippocrates  feems  manifeftly  to  favour 
their  opinion  i  and  both  At ijktle  and  Galen  do  fometimes  (for  mcthinks  they  fpeak 
doubtfully  enough)  appear  inclinable  to  it.  But  for  aught  ever  1  Could  fee  in  direc- 
tions, it  is  very  difficult  to  make  out,  how  the  air  is  conveyed  into  the  left  ventricle 
of  the  heart,  efpecially  the  fyftolc  and  diaftole  of  the  heart  and  lungs  being  very  far 
from  being  fynchronir.al :  befides,  that  die  fpirits  feeming  to  be  but  the  moft  lubrile- 
ind  unftuous  particles  of  die  blood,  appear  to  be  of  a  very  differing  nature  from 
that  of  the  lean  and  incombuftiblc  corpufcles  of  air.  Other  objections  againft  this 
opinion  have  been  propofed,  and  preflcd  by  that  excellent  Anatomift,  and  my  in.* 
duftrious  friend  Dr.  Higbmore,  to  whom  I  fhall  therefore  refer  you. 

Another  opinion  there  is  touching  refpiration,  which  makes  the  genuine  ufe  of  it 
to  be  ventilation  not  of  the  heart,  but  of  the  blood,  in  its  pafiagc  through  the  lungs  ;. 
in  which  pafiage  it  is  difburdiened  of  thofe  cxcrcmcntitious  fleams  proceeding,  for 
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the  molt  part,  from  the  fuperfluous  ferofities  of  the  blood  (we  may  add)  and  of  the 
chyle  too,  which  (by  thofe  new  conduits  of  late  very  happily  detected  by  the  famous 
Pecquet)  hath  been  newly  mixed  with  it  in  the  heart.  And  this  opinion  is  that  of  the 
induftrious  Mabius,  and  is  laid  to  have  been  that  of  that  excellent  philofophcr  Gaf- 
fendus ;  and  hath  been,  in  part,  an  opinion  almoft  vulgar.  But  this  hypothefis  may 
be  explicated  two  ways  :  for  firlt,  the  neceflity  of  the  air  in  refpiration  may  be  fup- 
pofed  to  proceed  from  hence  ,  that  as  a  flame  cannot  long  burn  in  a  narrow  and  dole 
place,  bccaufe  the  fuliginous  ftcams  it  inceflantly  throws  out,  cannot  be  long  received 
into  the  ambient  body;  which,  after  awhile,  crowing  too  full  of  them  to  admit  any 
more,  ftifles  the  flame :  fo  that  the  vital  fire  in  the  heart  requires  an  ambient  body 
of  a  yielding  nature,  to  receive  into  it  the  fuperfluous  ferofities,  and  other  recrements 
of  the  blood,  whole  feafonable  expulfion  is  rcquifite  to  depurate  the  mals  of  blood 
and  make  it  fit,  both  to  circulate  and  to  maintain  the  vital  heat  refiding  in  the  heart. 
The  other  way  of  explicating  the  above-mentioned  hypothefis  is,  by  fuppofing,  that 
the  air  doth  not  only,  as  a  receptacle,  admit  into  its  pores  the  excrementitious  va- 
pours of  the  blood,  when  they  are  expelled  through  the  wind-pipe,  but  doth  alfo 
convey  them  out  of  the  lungs,  in  regard  that  the  inlpired  air  reaching  to  all  the  ends 
of  the  afpera  arteria,  doth  there  aflbciate  itfelf  with  the  exhalations  of  the  circulat- 
ing blood,  and  when  it  is  exploded,  carries  them  away  with  itfelf :  as  we  fee  that 
winds  fpeedily  dry  up  the  furfaces  of  wet  bodies,  not  to  fay  any  thing  of  what  we 
formerly  obi'erved  touching  our  liquor,  whofe  fumes  were  ftrangely  elevated  upon 
the  ingrefs  of  the  air. 

Now,  of  thefe  two  ways  of  explicating  the  ufe  of  refpiration,  our  engine  affords 
us  this  objection  againft  the  firft  •,  that  upon  the  exfu&ion  of  the  air,  the  animal  dies 
a  great  deal  fooncr  than  if  it  were  left  in  the  veflel  j  though  by  that  exfuclion,  the 
ambient  fpace  is  left  much  more  free  to  receive  the  fteams  that  are  either  breathed 
out  of  the  lungs  of  the  animal,  or  difcharged  by  infenfible  tranfpiration  through 
the  pores  of  his  lkin. 

But  if  the  hypothefis  propofed  be  taken  in  the  other  fenfe,  it  feems  congruous 
enough  to  that  grand  obkrvation,  which  partly  the  phenomena  of  our  engine,  and 
partly  the  relations  of  travellers,  have  fuggefted  to  us  ;  namely,  that  there  is  a  cer- 
tain conliftcnce  of  air  rcquifite  to  refpiration  :  fo  that  if  it  be  too  thick,  and  already 
over-charged  with  vapours,  it  will  be  unfit  to  unite  with,  and  carry  off  thofe  of  the 
blood,  as  water  will  diflblvc  and  aflbciate  to  itfelf  but  a  certain  proportion  of  faline 
corpulcles ;  and  if  it  be  too  thin  or  rarefied,  the  number  or  fizc  of  the  aerial  par- 
ticles is  too  ftv.all  to  be  able  to  carry  off  the  halituous  excrements  of  the  blood,  in  fuch 
plenty  as  is  rcquifite. 

Now  that  air  too  much  thickened  (and  as  it  were  clogged)  with  fteams,  is  unfit 
for  refpiration,  may  appear  by  what  is  wont  to  happen  in  the  lead  mines  of  Devon- 
jl  ire  and  for  aught  I  know,  in  thofe  too  of  other  countries,  though  I  have  leen  mines 
where  no  fuch  thing  was  complained  of)  for  I  have  been  informed  by  more  than  one 
credible  perfon  (and  particularly  by  an  ingenious  man  that  hath  often,  for  curiofity, 
digged  in  thofe  mines  and  been  employed  about  them)  that  there  often  rifeth  damps 
(as  retaining  the  German  word  by  which  we  call  them)  which  doth  fo  thicken  the  air, 
that,  unlcfs  the  workmen  fpeedily  make  figns  to  them  that  are  above,  they  would 
(which  alio  fometimes  happens)  be  prefently  ftifled  for  want  of  breath  :  and  though 
their  companions  do  make  hafte  to  draw  them  up,  yet  frequently,  by  that  time  they 
come  to  the  free  air,  they  are,  as  it  were,  in  a  fwoon,  and  are  a  good  while  before 
they  come  to  thcmfclvcs  again.  And  that  this  fwooning  feems  not  to  proceed  from 
any  arfisnica]  or  poilbnous  exhalation  contained  in  the  damp,  as  from  its  over-much 
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condenfing  the  air,  fccms  probable  from  hence  v  that  the  fame  damps  oftentimes 
Ieifurely  extinguifli  the  flames  of  their  candles  or  lamps  ;  and  from  hence  alfo  that  it 
appears  (by  many  relations  of  authentical  authors)  that  in  thofe  cellars  where  great 
(lore  of  new  win.?  is  fct  to  work,  men  have  been  fufibcated  by  the  too  great  plenty 
of  the  fteams  exhaling  from  the  mull,  and  too  much  thickning  the  air :  as  may  be 
gathered  from  the  cuftom  that  is  now  ufed  in  fome  hot  countries,  where  thofe  that 
have  occafion  to  go  into  fuch  cellars,  carry  with  them  a  quantity  of  well-kindled 
coals,  which  they  hold  near  their  faces  •,  whereby  it  comes  to  pals,  that  the  fire  dif- 
cufling  the  fumes,  and  rarefying  the  air,  reduceth  the  ambient  body  to  a  confidence 
fit  for  refpiration. 

We  will  add  (by  way  of  confirmation)  the  following  experiment :  in  fuch  a  fmall 
receiver,  as  thole  wherein  we  killed  divers  birds,  we  carefully  clofed  up  one,  who, 
though  for  a  quarter  of  an  hour  he  feemed  not  much  prejudiced  by  the  clofenefs  of 
hisprifon,  afterwards  began  firft  to  pant  very  vehemently,  and  keep  his  bill  very 
open,  and  then  to  appear  very  fick  j  and  laft  of  all,  after  fome  long  and  violent 
(trainings,  to  caft  up  fome  little  matter  out  of  his  ftomach ;  which  he  did  kvcral 
times,  till  growing  fo  fick  that  he  daggered  and  gafped,  as  being  juft  ready  to  die. 
We  perceived,  that  within  about  three  quarters  of  an  hour  from  the  time  that  lie  was 
put  in,  he  had  fo  thickened  and  tainted  the  air  with  the  fteams  of  his  body,  that  it 
was  become  altogether  unfit  for  the  ufe  of  refpiration  :  which  he  will  not  much  wonder 
at,  who  hath  taken  notice  in  Santlorius  his  Slatica  Medicine  how  much  that  part  of 
our  aliments  which  goeth  off  by  infenfible  tranfpiration,  exceeds  in  weight  all  the 
vifible  and  grofler  excrements  bothfolid  and  liquid. 

That  (on  the  other  fide)  an  air  too  much  dilated  is  not  ferviceablc  for  the  ends  of 
refpiration,  the  hafty  death  of  the  animal  we  killed  in  our  exhaulred  receiver  fecms 
fufiicicntly  to  manifeft.  And  it  may  not  irrationally  be  doubted,  whether  or  no,  if 
a  man  were  raifed  to  the  vciy  top  of  the  atmofphcre,  he  would  be  able  to  live  many 
minutes,  and  would  not  quickly  die  for  want  of  fuch  air  as  we  arc  wont  to  breathe 
here  below.  And  that  this  conjecture  may  not  appear  extravagant,  1  (hall,  on  this 
occafion,  fubjoin  a  memorable  relation  that  I  have  met  with  in  the  learned  'Jofepbus 
Acofla,  who  tells  us,  that  when  he  himfelf  pafled  the  high  mountains  of  Peru  (which 
they  call  Pariacaca)  to  which,  he  fays,  that  the  Alps  themfelves  Itemed  to  them  but 
as  ordinary  houfes  in  regard  of  high  towers,  he  and  his  companions  were  furprized 
with  fuch  extreme  pangs  of  (training  and  vomiting  (not  without  calling  up  blood 
too)  and  with  fo  violent  a  diftcmper,  that  he  concludes  he  (hould  undoubtedly  have 
ilicd,  but  that  this  lafted  not  above  three  or  four  hours,  before  they  came  into  a 
more  convenient  and  natural  temperature  of  air :  to  which  our  learned  author  adds  an 
inference,  which  being  the  principal  thing  I  defigncd  in  mentioning  the  narrative,  I 
(hall  fct  down  in  his  own  words  :  I  therefore  (fays  he")  perfuade  ntyfelf,  that  the  element 
of  the  air  is  there  fo  fubtile  and  delicate,  as  it  is  net  proportionable  with  the  breathing  of 
man,  which  requires  a  more  grofs  and  temperate  air ;  and  I  believe  it  is  the  caufe  that 
dcth  fo  much  alter  the  ftcwach,  and  trouble  all  the  difpcfition.  Thus  far  our  author, 
whofe  words  1  mention,  that  we  may  guefs,  by  what  happens  fomewhat  near  the 
confines  of  the  atmofphcre  (though  probably  far  from  the  lurface  of  it)  what  would 
happen  beyond  the  atmofphcre.  That,  which  fome  of  thofe  that  treat  of  the  height 
of  mouiitzins,  relate  out  of  Anflotle,  namely,  that  thofe  that  aleend  to  the  top  of  the 
mountain  Olympus,  could  not  keep  themfelves  alive,  without  carrying  with  them  wet 
fpunges,  by  whofe  afliftance  they  could  refpire  in  that  air,  otherwise  too  thin  for  re- 
fpiration (that  relation,  1  fay,  concerning  this  mountain)  would  much  confirm  what 
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hath  been  newly  recited  out  of  /fcojla,  if  we  had  fufficient  reafon  to  believe  it.  But 
I  confefs  I  am  very  diffident  of  the  truth  of  it  \  partly,  becaufe  when  I  pa  (Ted  the 
Alps,  I  took  notice  of  no  notable  change  betwixt  the  confidence  of  the  air  at  the  top 
and  the  bottom  of  the  mountain  •,  partly,  becaufe  in  a  punctual  relation  made  by  an 
Engliih  gentleman,  of  his  afcenfion  to  the  top  of  the  pike  of  Tenariff  (which  is  by 
great  odds  higher  than  Olympus)  I  find  no  mention  of  any  fuch  difficulty  of  breath- 
ing-, and  partly  alfo,  becaufe  the  fame  author  tells  us  out  of  Ariftotle,  that  upon  the 
top  of  Olympus  there  is  no  motion  of  the  air,  infomuch  that  letters  traced  upon  the 
duft,  have  been,  after  many  years,  found  legible  and  not  difcompofed  ;  whereas  that 
g^jj  3>     inquifitive  Bujbcquius  (who  was  ambafladorfrom  the  German  to  the  Turkifh  emperor) 
in  one  of  his  eloquent  Epiftlcs,  tells  us,  upon  his  own  knowledge,  that  Olympus  may 
be  feen  frcm  Conltantinople,  blanched  with  perpetual  fnow  ;  which  feems  to  argue,  that 
die  top  of  that,  as  well  as  of  divers  other  tall  hills,  is  not  above  that  region  of  the 
air  wherein  meteors  are  formed.    Though  otherwife,  in  that  memorable  narrative 
Fr*n .*;„  which  David  Frxlichius  made  of  his  afcent  to  the  top  of  the  prodigioufly  high  Hun- 
1Z?g",    gar'an  mountain  Carpatbus,  he  tells  us,  that  when  having pajjed  through  very  thick 
£i»r!ti  'i''  clonds,  be  came  to  the  very  top  of  the  hilly  he  found  the  air  fo  calm  and  fubtiU,  that  tut 
••£*j»-»*  a  hair  of  his  bead  moved-,  whereas,  in  the  lower  Jlages  of  the  mountain,  be  felt  a  vehe- 
ment wind.    But  this  might  well  be  cafual,  as  was  his,  having  a  clear  air  where  he 
was,  though  there  were  clouds,  not  only  beneath  him,  but  above  him. 

But,  though  what  hath  been  hitherto  difcourfed,  incline  us  to  look  upon  the  ven- 
tilation and  depuration  of  the  blood,  as  one  of  the  principal  and  conftant  ufes  of  re- 
fpiration  •,  yet  methinks  it  may  be  fufpe&ed  that  the  air  doth  fomething  more  than 
barely  help  to  carry  off  what  is  thrown  out  of  the  blood,  in  its  paflage  through  the 
lungs,  from  the  right  ventricle  of  the  heart  to  the  left.  For  we  lee,  in  phleg- 
matic conftitutions  and  difcales,  that  the  blood  will  circulate  tolerably  well,  notwitn- 
Jlanding  its  being  exceflively  ferous :  and  in  afthmatical  perfons,  we  often  fee,  that 
though  the  lungs  be  very  much  fluffed  with  tough  phlegm,  yet  the  patient  may  live 
fome  months,  it  not  fomc  years.  So  that  it  feems  fcarce  probable,  that  either  the 
want  of  throwing  out  the  fuperfluous  ferum  of  the  blood  for  a  few  moments,  or  the 
detaining  it,  during  fo  fhort  a  while,  in  the  lungs,  fliould  be  able  to  kill  a  perfectly 
found  and  lively  animal :  1  fay,  for  a  few  moments,  becaufe,  that  having  divers  times 
tried  the  experiment  of  killing  birds  in  a  fmall  receiver,  we  commonly  found,  that 
within  half  a  minute  of  an  hour,  or  thereabout,  the  bird  would  be  furprifed  by 
mortal  convulfions,  and  within  about  a  minute  more  would  be  dark  dead,  beyond 
the  recovery  of  the  air,  though  never  fo  haftily  let  in.  Which  fort  of  experiments 
leem  fo  rtrange,  that  we  were  obliged  to  make  it  feveral  times,  which  gained  it  the 
advantage  of  having  peribns  of  differing  qualities,  profefllons  and  fexes  (as  not  only 
ladies  and  lords,  but  doctors  and  mathematicians)  to  witnefs  it.  And  to  fatisfy  your 
Lordfliip,  that  it  was  not  the  narrownefs  of  the  veffel,  but  the  fudden  exfuftion  of 
ih.- air  that  difpatched  thefe  creatures  fo  foon we  will  add,  that  we  once  inclofed 
one  of  thele  birds  in  one  of  thefe  fmall  receivers,  where,  for  a  while,  he  was  fo  little 
tenlible  of  his  itrtprilbnment,  that  he  cat  very  cheerfully  certain  feeds  that  were  con- 
\  >)rd  in  with  him,  and  not  only  lived  ten  minutes,  but  had  probably  lived  much 
1  'tiger,  had  not  a  great  perfon,  that  was  fpeflator  of  fome  of  thele  experiments,  ref- 
t'lK'd  him  from  the  profecution  of  the  trial.  Another  bird  being  witlun  about  half  a 
minute  call  i.uo  violent  convulfions,  and  reduced  into  a  fprawhng  condition,  upon 
the  exfllftion  of  the  air,  by  the  pity  of  fome  fair  ladies,  related  to  your  Lordihip, 
who  made  me  hiflily  let  in  fome  air  at  the  ftop-cock,  the  gafping  animal  was  pre- 
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fently  recovered,  and  in  a  condition  to  enjoy  the  benefit  of  the  ladies  compaflion. 
And  another  time  alio,  being  refolved  not  to  be  interrupted  in  our  experiment,  we 
did  at  night  ffiut  up  a  bird  in  one  of  our  fmall  receivers,  and  obferved  that  for  a  good 
while  he  fo  little  felt  the  alteration  of  the  air,  that  he  fell  aflccp  with  his  head  under 
his  wing  •,  and  though  he  afterwards  awaked  fick,  yet  he  continued  upon  his  legs  be- 
tween forty  minutes  and  three  quarters  of  an  hour  :  after  which,  feeming  ready  to 
expire,  we  took  him  out,  and  foon  found  him  able  to  make  ufe  of  the  liberty  we 
gave  him  for  a  compenfation  of  his  fufierings. 

If  to  the  foregoing  inftances  of  the  fudden  deftrultion  of  animals,  by  the  removal 
of  the  ambient  air,  we  mould  now  annex  fome,  that  we  think  fitter  to  refcrve  till 
anon  -,  perhaps  yourLordfhip  would  fufpeft,  with  me,  that  there  is  fome  ufe  of  the 
air  which  we  do  not  yet  fo  well  underftand,  that  makes  it  lb  continually  needful  to 
the  life  of  the  animals.  Paracelfus,  indeed,  tells  us,  that  as  the  fiomach  concotls  meat, 
and  makes  part  of  it  ufeful  to  the  body,  rejeeling  the  other  part  \  fo  the  lungs  confute 
part  of  the  air,  and  profcribe  the  reft.  So  that,  according  to  our  Hermetic  philofo- 
pher  (as  his  followers  would  have  him  ftyled)  it  feems  we  may  ilippofc,  that  there  is 
in  the  air  a  little  vital  quintefience  (if  I  may  lb  call  it)  which  ferves  to  the  refrefhment 
and  reft  miration  of  our  vital  fpirits,  for  which  ufe  the  grofler  and  incomparably 

ner  part  of  the  air  being  unlerviceable,  it  need  not  feem  ftrange,  that  an  animal 
s  in  need  of  almoft  incclTantly  drawing  in  frefli  air.  But  though  this  opinion  is 
not  (as  fome  of  the  fame  author)  abfurd,  yet  befides  that  it  mould  not  be  barely  af- 
ferted,  but  explicated  and  proved }  and  befides  that  fome  objections  may  be  framed 
againft  it,  out  of  what  hath  been  already  argued  againft  the  tranfmutation  of  air  into 
vital  fpirits :  befides  thefc  things,  it  feems  not  probable,  that  the  bare  want  of  the 
generation  of  the  wonted  quantity  of  vital  fpirits,  for  lei's  than  one  minute,  fliould, 
within  that  time,  be  able  to  kill  a  lively  animal,  without  the  help  of  any  external 
violence  at  all. 

But  yet,  on  occafionof  dus  opinion  of  Paracelfus,  perhaps  it  will  not  be  imperti- 
nent if,  before  I  proceed,  I  acquaint  your  Lordfhip  with  a  conceit  of  that  deiervedly 
famous  Mechanician  and  Chymift,  Cornelius  Drebell,  who,  among  other  ftrange  things 
that  he  performed,  is  affirmed,  by  more  than  a  few  credible  perfons,  to  have  con 
t rived,  for  the  late  learned  King  James,  a  vefiel  to  go  under  water ;  of  which,  trial 
was  made  in  the  Thames,  with  admired  fucccfe,  the  vefiel  carrying  twel.  e  rowers,  be- 
fides pafiengers ;  one  of  which  is  yet  alive,  and  related  it  to  an  excellent  Mathema- 
tician that  informed  me  of  it.  Now  that  for  which  I  mention  this  ftory  is,  that  hav- 
ing had  the  curiofity  and  opportunity  to  make  particular  enquires  among  the  relations 
of  Drebell,  and  efpecially  of  an  ingenious  Phyfician  that  married  his  daughter,  con- 
cerning the  grounds  upon  which  he  conceived  it  fcafiblc  to  make  men  unaccuftomed 
to  continue  fo  long  under  water  without  fuffocation,  or  (as  the  lately  mentioned  pcr- 
fbn  that  went  in  the  vefiel  affirms)  without  inconvenience ;  I  was  anfwered,  that 
Drebell  conceived,  that  it  is  not  the  whole  body  of  the  air,  but  a  certain  quintefience 
(as  Chymifts  fpeak)  or  fpirituous  part  of  it,  that  makes  it  fit  for  .  refpiration  •,  which 
being  fpent,  the  remaining  groffer  body,  or  carcafe,  if  I  may  fo  call  it,  of  the  air, 
is  unable  to  cherifh  the  vital  flame  rcfiding  in  the  heart :  fo  that,  for  aught  I  could 
gather,  befides  the  mechanical  contrivance  of  his  vefiel,  he  had  a  chymical  liquor, 
which  he  accounted  the  chief  fecrct  of  his  fubmannc  navigation.  For  when,  from 
time  to  time,  he  perceived  that  the  finer  and  purer  part  of  the  air  was  cont'umcd,  or 
overcloggcd  by  the  refpiration  and  fteams  of  thofe  that  went  in  his  Ihip,  he  would, 
by  unftopping  a  vefiel  full  of  this  liquor,  fpeedily  reftorc  to  the  troubled  air  fuch  a 
proportion  ot  vital  farts,  as  would  make  it  again,  for  a  good  while,  fit  for  relpi- 
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ration,  whether  by  diftipating,  or  precipitating  the  grofTer  exhalations,  or  by  fome 
other  intelligible  way,  I  muft  not  now  Hay  to  examine ;  contenting  myfelf  to  add, 
that  having  hndthc  opportunity  to  do  fome  fervice  to  thole  of  his  relations  that  were 
moll  intimate  with  him,  and  having  made  it  my  bufmefs  to  learn  what  this  (Irangc 
liquor  might  be,  they  constantly  affirmed  that  Drcbell  would  never  difcloie  the  liquor 
unto  any,  nor  fo  much  as  tell  the  matter  whereof  he  had  made  it,  to  above  one 
perfon,  who  himlclf  allured  tne  what  it  was. 

Tn  s  account  of  DrefaU's  performance  I  mention,  not  that  I  any  farther  alTent  to 
opinion  than  I  have  already  intimated,  but  becaufe  the  man  and  the  invention  being 
extraordinary,  1  fuppoie  your  Lordlhip  will  not  be  dilplcafcd  to  know  the  utmoft  I 
could  learn  a'jout  ic ;  efpccially  n:)t  having  found  it  mentioned  by  any  writer.  Where- 
fore I  have  been  fometimes  inclined  to  favourable  thoughts  of  their  opinion,  who 
would  have  the  air  nccefl'ary  to  ventilate  and  cherifh  the  vital  flame,  which  they  do 
fuppoie  to  be  continually  burning  in  the  heart.  For  we  fee,  that  in  our  engine  the 
flame  of  a  lamp  will  laft  almolt  as  little  after  the  cxfuclion  of  the  air,  as  the  life  of 
an  animal:  nay,  I  remember  that  though  I  devifed  a  more  promifing  way  to  make  a 
fire  laft  in  our  exhaufted  receiver,  yet  it  would  not  fuccecd.  We  took  a  hard  body 
made  in  the  form  of  a  clove,  but  twice  as  long,  and  proportionably  thick;  this  body 
being  made  of  fuch  a  compofition,  that  if  it  be  kindled  at  the  upper  end,  it  will 
moft  certainly  burn  away  to  the  very  bottom,  much  better  than  a  match  ;  we  convey- 
ed it  divers  times,  kindled  at  the  upper  end,  into  one  of  our  fmall  receivers,  but 
ftill  found,  that  though  prefently  upon  the  exfucYion  of  the  air,  it  would  leave  fmok- 
ing,  and  fcem  quite  gone  out,  and  again  begin  to  fmokc  as  foon  as  the  air  was  let  in 
upon  it;  yet  if  the  air  were  kept  out  but  four  or  five  minutes,  the  fire  would  be 
totally  and  irrevocably  extinguished.  To  which  we  will  add,  that  though  wc  con- 
veyed into  a  great  receiver  a  fmall  lamp'  with  rectified  fpirit  of  wine,  that  being  lb 
pure  as  not  to  imut  the  cotton  wick,  or  lo  much  as  a  piece  of  white  paper  held  over 
it ;  yet  we  could  not  by  divers  trials  make  the  flame  laft  a  couple  of  minutes,  after 
the  air  was  begun  to  be  drawn  out.  But  though  our  engine  tints  fhews  us  a  new  kind 
of  rcfemblance  betwixt  fire  and  life,  yet  the  opinion  we  have  laft  mentioned  is  not 
free  from  difficulties.  For,  though  in  the  hearts  of  many  animals,  blood  be  a  warm 
liquor,  and  in  fome  even  a  hot  one ;  yet  it  is  not  cafy  to  conceive  either  how  the  air 
fin  fubftance)  can  get  thither,  or  how,  in  cafe  it  could,  it  were  able  to  increafc  the 
heat.  Since,  however,  the  air  may  increafe  the  heat  of  a  coal  by  blowing  off"  the 
allies,  and  making  the  active  corpufclcs  pierce  farther  into  the  kindled  body,  and 
(hatter  it  the  more yet  we  fee  hot  liquors  have  their  heat  allayed,  and  not  augmented, 
by  having  air  blown  on  them.  And  whereas  fome  eminent  Naturalifta  think  it  not 
inconvenient  to  make  the  heat  rcfiding  in  the  heart  to  be  a  true  flame,  provided  they 
add,  that  it  is  fuch  a  temperate  and  almoft  infenfible  fire,  as  the  flame  of  fpirit  of 
wine,  which  will  long  burn  upon  fine  white  linen  or  paper  without  confuming  either; 
give  me  leave  to  wiih  that  they  had  been  more  curious  to  make  differing  trials  with 
that  liquor.  For  (as  we  obferve  in  another  treatife)  the  reafon  why  a  linen  cloth, 
dipped  in  common  fpirit  of  wine,  is  not  burnt  by  the  flame  of  it,  is,  becaufe  the 
phlegm  of  the  liquor  defends  the  cloth  :  and  the  flame  of  the  fpirit  of  wine  is  fo  far 
from  being  toa  weak  to  burn  a  piece  of  paper,  or  of  linen,  that  I  have  ufed  it  in 
lamps  to  dilld  liquors  out  of  tall  cucurbitcs,  and  found  that  the  fpirit  burned  away 
indeed  much  faftcr  than  fallad  oil,  but  gave  at  leaft  as  great  a  heat:  nay,  I  have,  for 
curiofity  f.ike,  melted  crude  gold,  and  that  readily  enough,  with  the  bare  flame  of 
pure  (pint  of  wine. 

But 
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Bpt  not  to  prefs  this  any  farther,  we  wiM,  on  this  occafion,  venture  to  fubjoin  an 
odd  obfervation,  which  may  perhaps  invite  to  a  farther  inquiry  into  the  opinion  we 
have  tor  dilcourfc  fake  oppofed.  Our  Knglifti  Lcmocrilus,  i)r.  I  stray,  propofeth 
this  difficult  and  noble  problem  to  Aratomifts,  Why  afitus,  even  out  of  the  uvittb, 
if  involved  in  the  fecundtnes,  may  live  a  gtodwbilt  without  rejf  •i:\it  ion  •,  but  in  cafe  after 
having  once  began  to  breathe,  its  refpiration  it  flopped.,  it  will  prefently  die  ?  We  are 
far  from  pretending  to  folve  fo  hard  a  problem,  but  this  wc  tried  in  relation  to  it : 
we  took  a  bitch  that  was  faid  to  be  almoft  ready  to  whelp,  and  having  caufed  her  to 
be  hanged,  we  prefently  oj>ened  her  abdomen,  and  found  four  puppies  in  her  womb  ;. 
one  of  thefe  we  took  out,  and  having  freed  him  from  the  teguments  that  involved 
him,  and  from  the  liquor  he  fw-m  in,  we  ob!erve3  that  he  quickly  opened  his  mouth 
very  wide,  moved  his  tongue,  and  exerciicd  refpiration.  Then  we  opened  both  his 
abdomen  and  his  chelt,  and  cut  afunder  the  diaphragm,  notwithstanding  which,  he 
fcemed  often  to  endeavour  reipiring,  and  moved  in  a  notable  manner,  both  the  inter- 
coftal  mufcles,  part  of  the  diaphragm,  the  mouth  and  the  tongue.  But  that  which 
we  mention  this  puppy  for,  was  this,  that  being  defirous  to  try  whether  the  other 
young  ones,  that  had  not  yet  breathed  at  all,  would  long  iurvive  this  or  no  we  toolc 
them  alfo  out  of  the  womb,  and  having  opened  th<m,  found  none  of  them  lb  much 
alive,  as  to  have  any  perceptible  motion  in  his  heart ;  whereas  the  heart  of"  that 
puppy  which  had  once  enjoyed  the  benefit  of  icipiration  continued  beating  lb  long, 
that  we  ourlelves  obferved  the  auricle  to  beat,  after  five  or  fix  hours ;  and  a  fervant 
that  Jlaid  up  and  watched  it  after  wc  were  gone  to  bed,  affirmed,  that  he  jaw  the 
pulfaticn  continue  about  two  hours  longer.  1  fhall  leave  it  to  others  to  make  re- 
flexions upon  this  obfervation,  compared  with  Dr.  Harvey's  problem. 

It  is  much  dou  ned,  whether  fifhes  breathe  under  water,  and  wc  fhall  not  take 
upon  us,  st  yet,  to  determine  the  queftion  either  way,  bccaule  wc  have  ru  t  yet  been 
able  to  procure  little  fifties  alive  to  make  experiments  upon.  That  fuch  as  are  not 
fetaceous  for  fuch  manifcftly  breathe J  have  not  refpiration,  properly  lb  called,  fuch 
as  is  exerciicd  by  four-footed  bcafb,  anu  birds,  may  be  argued  from  their  having 
no  cavity  in  their  hearts,  and  ftom  their  want  of  Kings,  whence  they  are  obferved] 
to  be  mute-,  unlefs  we  fay,  what  is  not  altogether  atfurd,  that  their  gills  fecm  fome- 
what  analogous  (as  to  their  ufe)  to  lungs,  but  thai,  on  the  other  fide,  air  is  ncccf- 
fary  to  the  lives  even  of  fifties,  and  that  therefore  it  is  probable  they  have  fomc 
obi  "cure  kind  of  refpiration,  feems  manifeft  by  two  or  three  obfervations  and  experi- 
ments, mentioned  by  divers  authors,  who  tell  us,  that  fifhes  fco  .  die  in  ponds  ardglaffeX 
quite  filled  with  water;  if  the  one  be  fo  frozen  over,  and  the  other  fo  clofcly  flopped,  that 
tbefifbes  cannot  enjoy  the  benefit  of  the  air ;  if  we  allow  them  to  be  true.  But  becaufe 
thefe  relations  are  not  wont  to  be  delivered  by  writers  upon  their  own  knowledge 
as  I  fhall  not  reject  them,  fo  I  dare  not  build  upon  them,  till  1  have  opportunity  to 
examine  them  by  experience.  In  the  mean  time,  we  will  add,  that  our  engine  hath 
taught  us  two  things  that  may  Hluftratc  the  matter  in  hand :  the  one,  that  there  Is 
wont  to  lurk  in  water  many  little  parcels  of  interlperfed  air,  whereof  it  feems  not  im- 
poffible  that  fifhes  may  make  fome  ufe,  either  by  feparating  it,  when  they  itrain  the 
matter  thorow  their  gills,  or  by  fomc  other  way  ;  the  other,  what  may  be  collected 
from  the  following  experiment. 

We  took  a  large  eel  (being  able  to  procure  no  other  fifh  alive)  and  removing  it  out 
of  the  veffel  of  water,  wherein  it  was  brought  us,  into  our  great  receiver,  wc  caufed 
the  air  to  be  pumptd  out;  and  obferved,  that  the  eel,  after  fome  morion  to  a:.d  fro 
in  the  glafs,  lecmcd  fomcwhat  dilcompofed  i  and  that  when  wc  had  profecuted  the- 
exfuciion  of  the  air  fomcwhat  obftinately,  fhc  turned  up  her  belly,  as  dying  fifhes 
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arc  wont  to  do,  and  from  thence  forward  lay  altogether  movelefs,  juft  as  if  flie  were 
ftark  dead ;  and  though  I  did  not  think  her  fo,  yet  the  continuing  in  that  pofture, 
even  after  the  cover  or  the  receiver  was  taken  off  {whereby  the  air  was  let  in)  I  fhould 
have  been  of  the  opinion  of  the  by-ftanders,  if  the  diffidence  I  am  wont  to  exercile 
in  trying  experiments  (efpecially  fuch  as  are  not  ufual)  had  not  invited  me  to  take 
the  fifh  out  of  the  receiver  upon  which  me  mewed  hcrfelf,  by  her  vivid  motions, 
as  much  alive  as  before. 

But  that  is  moll  ftrange  which  we  obferved  of  a  great,  grey  houfc-fnail  (as  they 
call  it)  which  being  doled  up  in  one  of  our  fmall  receivers,  did  not  only  not  fall 
down  from  the  fide  of  the  glafs,  upon  the  drawing  out  of  the  air;  (for  that  may  be 
afcribed  to  the  tenacity  of  the  liquor  wherewith  fnails  ufe  to  ltick  themfelves,  even  to 
the  linootheft  bodies  :)  but  was  not  fo  much  as  deprived  of  progreflive  motion  by  the 
recefs  of  the  air-,  though,  except  this  fnail,  we  never  put  any  living  creature  into  our 
receiver,  whom  it  did  not  kill,  or  at  leaft  reduce  to  feem  ready  to  die.  But  as  we 
mall  not  here  examine  what  intereft  the  glutinous,  and  uncafily  diflipable  nature  of 
the  juices  of  fnails  may  have  on  this  event;  fo  whether  this  efcape  of  our  eel  be  af- 
cribed to  the  particular  and  vivacious  nature  of  this  fort  of  fifhes,  or  to  this,  that  the 
air  is  not  indeed  neceffary  to  the  life  of  fiflies  •,  or  finally  to  this,  that  though  thefe 
animals  need  fome  air,  yet  they  need  fo  little,  that  thai  which  could  not  be  drawn 
out  of  the  receiver  might  (at  leaft  for  a  while)  fuffice  them,  we  will  not  now  de- 
termine. 

Nor  are  we  at  leifure  to  examine  that  paradox  of  Hippocrates,  which  fome  learned 
phyficians  have  of  late  revived,  namely,  that  the  foetus  refpires  in  the  womb.  For, 
on  the  one  fide,  it  feems  very  difficult  to  conceive,  how  air  fhould  traverfe  the  body 
of  the  mother,  and  the  teguments  of  the  child  :  and  fince  nature  hath,  in  new-born 
babes,  contrived  peculiar  and  temporary  veflels,  that  the  blood  may  circulate  thorough 
other  paflages,  than  it  is  wont  to  do  in  the  fame  individuals  when  they  come  to  have 
the  free  ufe  of  their  lungs  it  feems  unlikely  that  infants  in  the  womb  do  properly 
refpirc.  But  then  fince  our  experiments  have  manifefted,  that  almoft  all  kinds  of 
liquors  do,  as  well  as  water,  abound  with  intcrfperfed  corpufcles  of  air,  it  feems  not 
altogether  abllird  to  fay,  that  when  the  foetus  is  grown  big,  he  may  (efpecially  the 
uppir  part  of  the  involving  amnios  being  deftitute  of  liquor,  and  filled  only  with 
an  halituous  fubftancc)  exercife  fome  obfeure  refpiration  ,  efpecially,  fince  it  is  not 
(as  many  wife  men  think  it)  a  fable,  that  children  have  been  heard  to  cry  in  the  mo- 
ther's womb  •,  for  though  it  happens  exceeding  rarely,  yet  fomctimes  it  hath  been 
obferved.  And  I  know  a  young  lady,  wh6fe  friends,  when  me  was  fome  years  fince 
with  child,  complained  to  me,  that  fhc  was  feveral  times  much  frighted  with  the  cries 
of  her  infant,  which,  till  I  difabufed  her,  fhe  and  her  friends  looked  upon  as  porten- 
tous. And  fuch  obf  rvations  are  the  more  credible,  becaufc  not  only  houfcwives,  but 
more  judicious  pcrfons,  mention  it  as  no  very  unfrequent  thing,  to  hear  the  chick 
pip  and  cry  in  the  egg,  before  the  (hell  be  broken.  But  this  I  mention  but  as  a  pro- 
bable, not  a  cogent  argument,  till  I  can  difcover  whether  an  clifion  of  an  halituous 
fubftance,  though  no  true  air,  may  not  at  the  top  of  the  larynx  produce  a  found  •, 
fince  I  find  that  the  blade  of  a  knife,  held  in  feveral  poltures  in  the  ftream  of  vapours 
(or  rarefied  water)  that  Lflues  out  of  an  seolipile,  will  afford  various  and  very  audible 
bunds. 

I  had  thoughts  of  conveying  into  our  receiver  young  ones,  ripped  out  of  the  womb 
of  their  dams,  with  their  involving  coats  entire,  but  could  not  procure  them.  And 
1  have  aHb  had  thoughts  of  trying  whether  it  be  not  practicable  to  make  a  receiver, 
though  not  of  glafs,  yet  with  little  glafs  windows,  fo  placed,  that  one  may  freely 
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look  into  it,  capacious  enough  to  hold  a  man,  who  may  obferve  feveral  things,  both 
touching  refpiration,  and  divers  other  matters  •,  and  who,  in  cafe  of  fainting,  may, 
by  giving  a  fign  of  his  wcaknefs,  be  immediately  relieved,  by  having  air  let  in  upon 
him.  And  it  feems  not  impofliblc,  but  that  by  accuftomance,  fome  men  miy  bring 
thcmfclves  to  fupport  die  want  of  air  a  pretty  while,  fincc  we  fee  that  divers  will  live, 
fo  much  longer  than  other  men,  underwater;  that  thole  that  dive  for  pearls  in  the 
Wejl  Indies  are  faui  to  be  able  to  (lay  a  whole  hour  under  water  :  and  Cardan  tells  us 
of  one  Celanus  a  diver  in  Sicily  t  who  was  able  to  continue  (if  Cardan  neither  miftake 
nor  impofc  upon  us)  three  or  four  times  as  long.  Not  to  mind  your  Lordlhip,  that 
you  have  yourfelf  oftentimes  feen  in  England  a  corpulent  man,  who  is  wont  to  de- 
feend  to  the  bottom  of  the  Tbamtsy  and  bring  out  of  deep  holes,  at  the  bottom  of 
the  banks,  large  filhes  alive  in  his  hands.  And  Acofta  tells  us,  he  faw  in  Piru  the 
like  manner  of  filhing,  but  more  difficult,  practifed  by  the  Indians. 

I  made  mention  of  fome  men,  and  of  accuftomance;  becaufe  there  are  but  very 
few,  who,  though  tliey  ufe  themfclves  to  it  by  degrees,  are  fit  to  fupport,  for  many 
minutes,  ihe  want  of  air.  Infomuch  that  an  ingenious  man  of  my  acquaintance,  who 
is  very  famous  for  the  ufeful  (kill  of  drawing  goods,  and  even  ordnance,  out  of  funk 
fliips,  being  aiked  by  me  how  long  he  was  able  to  continue  at  the  depth  of  50  or 
60  foot  under  water,  without  the  ufe  of  refpiration,  confelled  to  me,  that  he  cannot 
continue  above  two  minutes  of  an  hour,  without  rcforting  to  the  air,  which  he  carries 
down  with  him  in  a  certain  engine  (whereof  I  can  mow  your  Lordftiip  a  defcription). 
Another  thing  I  alfo  learned  of  him  by  enquiry,  that  was  not  defpicable  :  for  afking 
him,  whether  he  found  any  ufe  of  chawing  little  fponges,  dipt  in  oil,  in  his  mouth, 
when  he  was  perfectly  under  water,  and  at  a  diftance  trom  his  engine  ;  he  told  me, 
that  by  the  help  of  thefi:  fponges  he  could  much  longer  fupport  the  want  of  his 
wonted  refpiration,  than  he  was  able  to  do  without  them.  The  true  caufe  of  which 
would  perhaps,  if  difcovcred,  teach  us  fome  thing  pertinent  to  the  problem  touching 
the  refpiration  of  filhes. 

But  the  necelfity  of  air  to  the  moft  part  of  animals  unaccuftomed  to  the  want  of 
it,  may  belt  be  judged  of,  by  the  following  experiments,  which  we  tried  in  our  en- 
gine, to  difcover,  whether  infefts  themfclves  have  not,  either  refpiration,  or  fome 
other  ufe  of  the  air  equivalent  thereunto. 

We  took  then  an  humble  bee,  one  of  thofe  common  flies  that  are  called  fleflvflies, 
and  one  of  thofe  hairy  worms  that  rcfemble  caterpillars,  and  are  wont  to  be  called 
palmer  worms :  thefe  three  we  conveyed  into  one  ot  our  fmall  receivers,  and  oblcrvcd, 
to  the  great  wonder  of  the  beholders,  that  not  only  the  bee,  and  the  fly  fell  down, 
and  lay  with  their  bellies  upwards,  but  the  worm  itfelf  feemed  to  be  fuddenly  ftruck 
dead  ;  all  of  them  being  reduced  to  lie  without  motion,  or  any  other  difcernable  fign 
of  life,  within  fomewhat  lefs  (if  we  miftake  not)  than  one  minute  of  an  hour ;  and 
this,  notwithftancung  the  fmallnefs  of  the  animals  in  proportion  to  the  capacity  of  the 
veflels.  Which  circumftancc  we  the  rather  mention,  becaufe  wc  found  that  the 
vcfTel  was  not  free  from  leaks.  And  to  fatisfy  the  fpcttators,  that  it  was  the  abknee 
of  the  air  that  caufed  this  great  and  fudden  change  ;  we  had  no  fooner  re-ac'.mirtcJ 
the  air  at  the  ftop  cock,  than  all  the  three  infects  began  tolhcw  figns  of  life,  and  by 
little  and  little  to  recover.    But  when  wc  had  again  drawn  out  the  air,  their  motions 

firefently  ecafed,  and  they  fell  down  feemingly  dead  as  before,  continuing  movelcis,  as 
org  as,  by  continuing  to  pump,  the  vcficl  was  kept  exhaufted.  This  invited  us  thank- 
fully to  reflect  upon  the  wife  goodnefs  of  the  creator,  who,  by  giving  the  air  a  fpring, 
hadi  made  it  fo  very  difficult,  as  men  find  it,  to  exclude  a  thing  fo  neceflary  to  animals : 

and 
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and  it  gave  us  alfo  occafion  to  fufpedt,  that  if  infects  have  no  lungs,  nor  any  part  ana- 
logous thereunto,  the  ambient  air  affects  them,  and  relieves  them  at  the  pores  of  their 
flcin;  it  not  being  irrational  to  extend  to  thefc  creatures  that  of  Hippocrates*  who  faith, 
that  a  living  body  is  throughout  perfpirable  ;  or,  to  ufc  his  exprcflion,  nVn-m  Si  fxtmv, 
difpofed  to  admit  and  part  with  what  is  fpirituous.  Which  may  be  fomcwhat  illuftratcd 
by  what  we  have  clfcwhere  noted,  that  the  moifter  partfc  of  the  air  readily  infinuate 
themfclvcs  into,  and  recede  from  the  pores  of  the  beards  of  wild  oats,  and  thofe  of 
divers  ether  wild  plants ;  which  almoft  continually  wreath  and  unwreath  themfelves 
according  to,  even,  the  light  variations  of  the  temperature  of  the  ambient  air. 

This  circumltance  of  our  experiment  we  particularly  took  notice  of,  that  when 
at  any  time,  upon  the  ingrefs  of  the  air,  the  bee  began  to  recover,  the  firft  fign  of 
lite  lhe  gave,  was  a  vehement  panting,  which  appeared  near  the  tail  •,  which  we 
therefore  mention,  becaufc  we  have  oblcrved  the  like  in  bees  drowned  in  water,  when 
they  firlt  come  to  be  revived  by  a  convenient  heat :  as  if  the  air  were  in  the  one  cafe 
as  proper  to  fet  the  fpirits  and  alimental  juice  moving,  as  heat  is  in  the  odierj  and 
this  may,  perchance,  defcrvc  a  farther  confideration. 

We  may  add,  that  we  fcarce  ever  faw  any  thing  that  fecmed  fo  much  as  this  ex- 
periment to  manifeft,  that  even  living  creatures  (man  always  excepted)  are  a  kind  of 
curious  engines,  framed  and  contrived  by  nature  (or  rather  the  author  of  it)  much 
more  fkilfully  than  our  grofs  tools  and  imperfect  wits  can  reach  to.  For  in  our  pre- 
fent  inltancc  we  fee  animals,  vivid  and  perfectly  found,  deprived  immediately  of  mo- 
tion, and  any  difcernable  figns  of  life,  and  reduced  to  a  condition  that  differs  ftom 
death,  but  in  that  it  is  not  abfolutely  irrecoverable.  This  (I  fay)  we  fee  performed 
without  any,  fo  much  as  the  lead  external  violence  offered  to  the  engine ;  unlefs  it  be 
fuch  as  is  offered  to  a  wind-mill,  when  the  wind  ceafing  to  blow  on  the  fails,  all  the 
fcverul  parts  remain  movelcfs  and  ulclcfs,  till  a  new  breath  put  them  into  motion 
again. 

And  this  was  farther  very  notable  in  this  experiment  •,  that  whereas  it  is  known 
that  bees  and  flies  will  not  only  walk,  but  fly  for  a  great  while,  after  their  heads  are 
off;  and  fomeUmes  one  half  of  the  body  will,  for  divers  hours,  walk  up  and  down, 
when  it  is  fevered  from  the  other  :  yet,  upon  the  exfuction  of  the  air,  not  only  the 
progiefiivc  motion  of  the  whole  body,  but  the  very  motions  of  the  limbs  do  forth- 
with ccafc ;  as  if  the  prcfencc  of  the  air  were  more  necclTary  to  thefc  animals,  than 
the  pretence  of  their  own  heads. 

But,  it  feems,  that  in  theft  infects,  that  fluid  body  (whether  it  be  a  juice  or  flame) 
wherein  life  chiefly  refides,  is  nothing  near  fo  eafy  diflipable  as  in  perfect  animals. 
For  whereas  we  have  above  recited,  that  the  birds  we  conveyed  into  our  fmall  re- 
ceiver were  within  two  minutes  brought  to  be  pad  recovery,  w:  were  unable  (though 
by  t  . ring  him  that  pumped)  to  kill  our  infects  by  the  exfuction  of  the  air  :  for  though, 
as  long  as  the  pump  was  kept  moving,  they  continued  immovable,  yet,  when  he 
defiftcd  from  pumping,  the  air  that  preffed  in  at  the  unperceived  leaks  did,  though 
Uowly,  reltorc  them  to  the  free  excrcife  of  the  functions  of  life. 

Bu  r,  my  Lord,  I  grow  rroublcforr.c,  and  therefore  fhall  pafs  on  to  ether  experi- 
ments: yet  without  dcipairing  of  your  pardon  for  having  entertained  youfo  long  about 
the  "ufc  of  refpiration,  bccaule  it  is  a  fubject:  of  that  difficulty  to  be  explained,  and 
yet  of  that  importance  to  human  life,  that  1  fhall  not  regret  the  trouble  my  experi- 
ments have  colt  me,  if  they  be  found  in  any  degree  ferviceable  to  the  purpofes  to 
which  they  were  defigncd.  And  though  I  defpair  not  but  that  hereafter  our  engine 
may  furnifli  us  with  divers  phenomena  ufeful  to  illuftratc  the  doctrine  of  refpiration ; 

yet 
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yet  having  not,  as  yet,  had  the  opportunity  to  make  the  other  trials,  of  various 
kinds,  that  I  judge  requifite  for  my  information,  I  mult  confefs  to  your  Lordfhip, 
that  in  what  I  have  hitherto  faid,  I  pretend  not  fo  much  to  eftablilh  or  overthrow  this 
or  that  hypothefis,  as  to  lay  together  divers  of  the  particulars  that  occurred  to  me,  in 
order  to  a  future  enquiry,  I  fay,  divers  of  the  particulars,  becaufe  I  could  add  many 
others,  but  that  I  want  time,  and  fear  that  I  mould  need  your  Lordihip's  pardon  for 
having  been  fo  prolix  in  writing ;  and  that  of  Phyficians  (which  perhaps  I  mall  more 
eafily  obtain)  for  having  invaded  anatomy,  a  difcipline  which  they  challenge  to  them- 
felves,  and  indeed  have  been  the  almoft  fole  improvers  of.  Without  denying  then, 
that  the  infpired  and  exfpired  air  may  be  fometimes  very  ufeful,  by  condenfing  and 
cooling  the  blood  that  pafleth  through  the  lungs  •,  I  hold  that  the  depuration  of  the 
blood  in  that  paflagc,  is  not  only  one  of  the  ordinary,  but  one  of  the  principal  ufes 
of  refpiration.  But  I  am  apt  alio  to  fufpedt,  that  the  air  doth  fomcthing  clfc  in  refpira- 
tion,  which  hath  not  yet  been  fufficicntly  explained  ;  and  therefore,  till  I  have  examined 
the  matter  more  deliberately,  I  lhall  not  fcruple  to  anfwer  the  queftions  that  may  be 
afked  me,  touching  the  genuine  ufe  of  refpiration,  in  the  excellent  words  employed 
by  the  acute  St.  Auflin,  to  one  who  afked  him  hard  queftions :  Mattem  quidem  (fays 
he)  eorum  qu*  a  me  qtuftvifti>  habere  fcientiam  quam  ignorantiam :  fed  quia  id  nondum 
fotuiy  magis  eligo  cautam  ignorantiam  confiteri,  quam  falfam  fcientiam  projiteri. 

EXPERIMENT  XLII. 

HAVING  (partly  upon  the  confederation  of  fome  of  the  foregoing  experiments, 
and  pardy  upon  grounds  not  now  to  be  infilled  on}  entertained  a  fufpicion,  that 
the  action  of  corrofivc  liquors  in  the  diffolving  of  bodies  may  be  confidcrably  varied 
by  the  gravitation  or  preflurc  of  the  incumbent  air,  and  the  removal  of  it ;  1  thought 
fit  to  examine  my  conjecture  by  the  following  experiment : 

I  took  whole  pieces  of  red  coral,  and  caft  them  into  as  much  fpirit  of  vinegar,  as 
fufficed  to  fwim  above  an  inch  over  them  :  thefe  fubftanccs  I  made  choice  of,  that  the 
ebullition  upon  the  folution  might  not  be  too  great,  and  that  the  operation  might  laft 
the  longer. 

Havinc  then  put  about  half  a  fcore  fprigs  of  coral,  together  with  the  menftruum, 
into  a  fomewhat  long-necked  phial,  whereof  they  fecmed  fcarce  to  fill  a  third  part, 
we  conveyed  that  phial  into  one  of  our  fmall  pneumatical  glafles,  containing  by  guefs 
about  a  quart  of  water  •,  and  having  faftened  on  the  cover,  after  the  accuftomcd 
manner,  we  fuffered  the  liquor  to  remain  unmoved  a  while,  to  obferve  whether  the 
menftruum  would  work  upon  the  coral  otherwife  than  before.  But  finding  there  did 
only  arife,  as  formerly,  a  pretty  number  of  fmall  bubbles,  that  made  there  no  fen- 
fibie  froth  upon  the  furface  of  the  diftilled  vinegar,  there  were  made  two  or  three  cx- 
fudtions  of  the  air ;  upon  which,  there  emerged  from  the  coral  fuch  a  multitude  of 
bubbles,  as  made  the  whole  body  of  the  menftruum  appear  white  ;  and  foon  after 
a  froth,  as  big  as  all  the  reft  of  the  liquor,  was  feen  to  fwim  upon  it;  and  the  men- 
ftruum plainly  appeared  to  boil  in  the  glafs,  like  a  feething-pot.  And  though,  if 
we  defifted  but  one  minute  from  pumping,  the  decrement  of  the  froth  and  ebullition, 
upon  the  getting  in  of  a  little  air,  at  fome  leak  or  other,  feemed  to  argue,  that  the 
removal  of  the  prcflure  of  the  external  air  was  the  caufc,  or,  at  leaft,  the  occafion 
of  this  efTervefcencc ;  yet  to  evince  this  the  more  clearly,  we  turned  the  key,  and 
let  in  die  external  air  at  the  ftop-cock :  immediately  upon  whofc  entrance,  the  froth 
vanilhcd,  and  fo  many  of  the  bubbles  within  the  body  of  the  liquor  difappeared, 
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that  it  loft  its  whitencfs,  and  grew  tranfparcnt  again ;  the  menftruum  alfo  working 
as  languidly  upon  the  coral,  as  it  did  before  they  were  put  into  the  receiver.  But 
when  we  had  again  drawn  out  the  air,  firft  the  whitcnefs  re-appeared,  then  the  ebul- 
lition was  renewed,  which  (the  pumping  being  a  while  longer,  and  nimbly  purfued) 
grew  fo  great,  that  for  three  or  lour  times  one  after  another,  whenever  the  air  was 
kt  out  of  the  receiver  into  the  emptied  cylinder,  the  frothy  liquor  overflowed  the 
glais,  and  ran  down  by  the  fides  of  it and  yet,  upon  the  re-admitting  of  the  ex- 
cluded air,  the  boiling  liquor  grew  immediately  as  calm  and  as  tranfparent  as  at  firft  : 
as  if  indeed  the  operation  of  it,  upon  the  coral,  had  been  facilitated  by  the  exfuc- 
cion  of  the  incumbent  air,  which  on  its  recefs  left  it  more  eafy  for  the  more  active 
parts  of  the  liquor  to  fliew  themfelvcs  fuch,  than  it  was  whillt  the  wonted  preflure 
of  the  air  continued  unremoved.    It  may  indeed  be  fufpected,  that  thofe  vail  and 
numerous  bubbles  proceeded  not  from  the  action  of  the  menftruum  upon  the  coral, 
but  from  the  fudden  cmcrfion  of  thofe  many  little  parcels  of  air  that  (as  we  formerly 
oblerved)  are  wont  to  be  difperled  in  liquors,  without  excluding  fpirit  of  vinegar: 
but  having  had  this  fufpicion  before  we  tried  the  experiment,  we  conveyed  our  dif- 
tilkd  vinegar  alone  into  the  receiver,  and  kept  it  a  while  there,  to  free  it  from  its 
bubbles,  (which  were  but  very  finall)  before  ever  we  put  the  coral  into  it.    It  may 
be  fufpected  likewife,  that  the  agitation  of  the  liquor,  necelTarily  following  upon  the 
Ihaking  of  the  glafs,  by  pumping,  might  occafion  the  recited  ebullition  i  but  upon 
trial  made,  there  appeared  not  any  notable  change  in  the  liquor,  or  its  operation, 
though  the  containing  veflel  were  fhaken,  provided  no  air  were  fucked  out  of  it. 
The  former  experiment  was  another  time  tried  in  another  fmall  receiver,  with  coral 
grorty  powdered,  and  the  fuccefs  was  very  much  alike,  fcarce  differing  in  any  thing, 
but  that  the  coral  being  reduced  to  fmaller  parts,  upon  the  ebullition  of  the  liquor, 
fo  many  little  lumps  of  coral  would  be  carried  and  buoyed  up  by  the  emerging  bub- 
bles, as  fometimcs  to  darken  the  phial,  though  the  fame  coralline  corpufcles"  would 
be  let  fall  again  upon  the  letting  in  of  the  air. 

Something  alio  we  tried  in  our  great  receiver,  concerning  the  folution  of  metals 
in  aqua  fortis,  and  other  corrofive  liquors ;  but  partly  the  ftink,  and  partly  fome 
accidents,  kept  us  from  obferving  any  thing  peculiar  and  remarkable  about  thofe 
folutions. 

One  thing  we  muft  not  omit,  that  when  the  fpirit  of  vinegar  was  boiling  upon  the 
coral,  we  took  off  the  cover  of  the  receiver,  and  took  out  the  phial,  but  could  not 
find,  that,  notwithftanding  fo  very  late  an  ebullition,  the  liquor  had  any  heat  great 
enough  to  be  at  all  fenfible  to  our  hands. 


WE  will  now  fubjoin  an  experiment,  which,  if  the  former  did  no:  Ieflcn,  the 
wonder  of  it  would  probably  appear  very  ftrange  to  your  Lordfhip,  as  it  did 
to  the  firft  fpeclators  of  it. 

The  experiment  was  this  :  we  caufed  water  to  be  boiled  a  pretty  while,  that  by 
the  heat  it  might  be  freed  from  the  latitant  air,  fo  often  already  taken  notice  of  in 
common  water.  Then  almoft  filling  with  it  a  glafs  phial,  capabk?  of  containing  near 
four  ounces  of  that  liquor  -,  we  conveyed  it,  whilft  the  water  was  yet  hot,  into  one 
of  our  fmall  receivers  (big  enough  to  hold  about  a  pound  of  water)  and  having  luted 
on  the  cover,  we  caufed  the  air  to  be  drawn  out.  Upon  the  two  firft  exluciions, 
there  fcarce  appeared  any  change  in  the  liquor,  nor  was  there  any  notable  alteration 
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made  by  the  third  •  but  at  the  fourth,  and  afterwards,  the  water  appeared  to  boil  in 
the  phial,  as  if  it  had  flood  over  a  very  quick  fire  ;  for  the  bubbles  were  much 
greater  than  are  ufually  found  upon  the  ebullition  of  very  much  more  water  than  was 
contained  in  our  phial.  And  this  effcrvcfccnce  was  fu  great  in  the  upper  part  of  the 
water,  that  the  liquor  boiling  over  the  top  of  the  neck,  a  pretty  deal  of  it  ran  down 
into  the  receiver,  and  fometimes  continued  (though  more  languidly)  boiling  there. 
Profecuting  this  experiment,  we  obferved,  that  fometimes,  after  the  firft  ebullition, 
we  were  reduced  to  make  divers  exfuclions  of  the  air,  before  the  liquor  would  be 
brought  to  boil  again.  But  at  other  times,  as  often  as  the  key  was  turned  to  let  the 
air  pafs  from  the  receiver  into  the  pump,  the  cffcrvefcencc  would  begin  afrefh,  though 
the  pump  were  plied  for  a  pretty  while  together  which  fecmed  to  argue,  that  the 
boiling  of  the  water  proceeded  from  hence,  that  upon  the  withdrawing  the  prcflure 
of  the  incumbent  air,  either  the  fiery  corpufcles,  or  rather  the  vapours  agitated  by 
the  heat  in  the  water  (which  laft,  what  we  have  formerly  noted  touching  the  rarefied 
water  of  an  seolipile,  manifeft  to  be  capable  of  an  claftical  power)  were  permitted  to 
expand  themfclves  mightily  in  the  evacuated  receiver;  and  did,  in  their  tumultuous 
dilatation,  lift  up  (as  the  air  is  wont  to  do)  the  uppermofl  part  of  the  water,  and 
turning  it  into  bubbles,  made  the  water  appear  boiling.  This  conje&ure  was  farther 
confirmed  by  thefe  additional  circumllances  :  firfl,  the  effervefcence  was  confined  to 
the  upper  part  of  the  water,  the  lower  remaining  quiet,  unlefs  the  liquor  were  but 
fhallow.  Next,  although  fometimes  (as  is  already  noted)  the  ebullition  began  again, 
after  it  had  ceafed  a  pretty  while,  which  feemed  to  infer,  that  fome  concurrent  caufe 
(whatever  that  were)  did  a  little  modify  the  operation  of  h.-at ;  yet,  when  the  water 
in  the  phial  could  by  no  pumping  be  brought  to  boil  any  more,  the  fclf-famc  water, 
being  in  the  very  fame  phial  warmed  again  and  reconvcyed  into  the  pneumatical 
glafs,  was  quickly  brought  to  boil  afrefh,  and  that  vehemently  and  long  enough  •, 
not  to  mention,  that  a  new  parcel,  taken  out  of  the  fame  parcel  of  the  boiled  water, 
with  the  former,  and  put  in  cold,  could  by  no  pumping  be  brought  to  the  Icaft  fhew 
of  cffcrvefcencc  Befidcs,  having  tried  the  experiment  in  hot  fallad-oil,  bring  a 
much  more  tenacious  liquor,  and  requiring  a  ftrongcr  heat  to  make  it  boil,  it  could  not 
be  brought  to  an  effervefcence  in  our  receiver  ;  whereas  the  chymical  oil  of  turpen- 
tine, being  thinner  and  more  volatile,  was  prefently  made  to  boil  up,  till  it  readied 
four  or  five  times  the  former  height  in  the  phial,  in  whole  bottom  ic  lay,  and  con- 
tinued boiling  till  it  was  almoft  reduced  to  be  but  lukewarm.  Wine  alio  being  a 
more  thin  and  fpirituous  liquor  then  water,  being  conveyed  in  hot,  inltead  of  the  oil, 
did,  as  I  remember,  at  the  very  firft  exfucT.on  begin  CO  boil  fo  vehemently,  that,  in 
a  fhort  time  that  the  pump  was  kept  moving,  four  parts  of  five,  by  our  guefs, 
boiled  over  out  of  the  phial,  though  it  had  a  pretty  long  neck.  On  which  occafion 
we  will  add,  that  even  the  water  itielf,  near  one  half,  would  fometimes  boil  over  into 
the  receiver  before  it  became  lukewarm.  And  it  was  alio  remarkable,  that  once, 
when  the  air  had  been  drawn  out,  the  liquor  did,  upon  a  finale  exfucHon,  boil  fo 
long  with  prodigioufly  vaft  bubbles,  that  the  effervefcence  lafted  almoft  as  long  as 
was  requifite  for  the  rchcarfing  of  a  paler  nojler.  Now  the  experiment  having  been 
tried  more  than  once,  and  found  to  fucceed  as  to  the  main,  feems  much  to  counte- 
nance the  conjecture  we  made  at  the  beginning  of  this  letter,  where  we  told  your 
Lordfhip,  that  perhaps  the  prefTure  of  the  air  might  have  an  intereft  in  more  pheno- 
mena than  men  have  hitherto  thought.  For  as  we  had  not  then  made  this  experiment, 
fo  now  we  have  made  it,  it  feems  to  teach,  that  the  air,  by  its  ftrongcr  or  weaker  pref- 
fure,  may  very  much  modify  (as  the  fchoolmen  fpeak)  divers  of  the  operations  of  that 
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vehement  and  tumultuous  agitation  of  the  fmall  parts  of  bodies,  wherein  the  nature 
of  heat  feems  chiefly,  if  not  folely,  to  confift.  Infomuch  that  if  a  heated  body 
were  conveyed  above  the  atmofphere,  it  is  probable  that  the  heat  may  have  a  differing 
operation,  as  to  the  power  ot  diffipating  the  parts  of  it,  from  what  it  hath  here 
below. 

To  conclude  ;  this  experiment  might  have  been  farther  profecused,  but  our  want 
of  leifcirc  makes  us  content  ourfclves  to  add  at  prefent,  that  perhaps  it  would  not  be 
loft  labour  if  this  were  tried,  not  only  with  other  liquors,  but  with  variety  of  heated, 
and  efpecially  foft  or  melted  bodies  :  but  in  fuch  cafes  the  receiver  ought  to  be  fliaped, 
as  is  moft  proper  to  prefcrve  the  cement  wherewith  the  cover  mult  be  faftcned  on, 
from  beina  melted  by  the  heat  of  the  included  matter  ;  the  inconvenience  to  be  here- 
by avoided,  having  befallen  us  in  the  ufe  of  a  receiver  too  fhallow,  though  othcrwife 
capacious  enough. 

f 

The  CONCLUSION. 

BEING  come  thus  far,  my  dear  Lord,  not  without  thoughts  of  proceeding 
farther  j  the  unwelcome  importunity  of  my  occafions  becomes  fo  prevalent,  that 
it  quite  hinders,  for  the  prefent,  my  defigned  progrefs ;  and  reduceth  me,  not  only 
to  referve  for  another  opportunity  that  kind  of  experiments,  which,  at  fome  diftance, 
from  the  beginning  of  this  letter,  I  called  (as  your  Lordlhip  may  remember)  experi- 
ments of  the  lecond  fort ;  but  to  leave  uneflayed  fome  of  the  firft  fort,  which  I  might 
try  in  the  engine,  as  it  now  is,  were  it  not  that  my  avocations  are  grown  fo  urgent, 
for  my  remove  from  the  place  where  the  engine  was  fet  up,  that  I  am  put  to  write 
your  Lordlhip  this  excufe :  weary,  and  in  an  inn  which  I  take  in  my  way  to  my  deareft 
brother  Corke ;  who  being  at  length  arrived  in  England,  after  I  have  for  divers  years 
been  deprived  of  his  company,  and  wilhed  for  it  as  long ;  whatever  my  other  occa- 
fions may  be,  my  firft  bufinefs  mult  be  to  wait  on  him  and  your  excellent  mother ; 
in  whofe  grateful  company  I  may  hope  to  forget  a  while  thofc  public  calamities  that 
diftrefs  this  too  unhappy  nation  •,  fince  that  is  endeared  to  me,  both  by  their  perfonal 
merit ;  by  the  near  relation  which  nature  gives  me  to  him,  affinity  to  her,  and  friend- 
fhip  to  both  }  and  alfo  by  their  many  favours,  efpecially  that  of  my  owing  them  my 
Lord  of  Dungarvan.  But  I  fuffer  myfclf  to  be  tranfported  too  far  with  thefe  de- 
lightful thoughts  >  to  return  therefore  to  our  engine.  Though  I  find  this  letter  is 
beyond  my  expectation  fwelled,  not  only  into  a  book,  but  almoft  into  a  volume  •,  yet 
the  experiments  already  mentioned  in  it,  are  fo  far  from  comprifing  all  thofe  that  may 
be  tried  by  the  help  of  our  engine,  that  I  have  not  yet  been  able  to  try  all  thofc, 
which,  prefently  occurring  to  my  thoughts,  upon  my  firft  feeing  the  working  ot  it, 
I  caufed  to  be  let  down  in  a  catalogue  within  lefs  than  half  an  hour.  But  I  doubt  I 
have  but  too  much  caufc  to  apprehend  that  the  affairs  and  other  things  I  complain  of, 
have  made  it  needful  for  me  to  apologize,  as  well  for  the  things  I  have  fet  down,  as 
for  thofe  I  am  neceflitated  to  omit.  For  as  partial  as  men  ufe  to  be  to  the  children 
of  their  own  brains,  as  well  as  to  thofe  of  their  loins,  I  muft  not  deny  that  the  fore- 
going trials  are  not  altogether  free  from  fuch  unaccuratenefles,  nor  the  recital  of 
them  from  fuch  imperfections,  as  I  myfclf  can  now  difcern,  and  could,  perhaps, 
partly  mend,  if  I  had  the  leil'ure  to  repeat  the  experiments,  with  the  circumftances 
that  have  fince  offered  themfelves  to  my  thoughts,  as  things  that  might  have  brcn 
worth  obfervation  or  inquiry.    But  the  truth  is,  that  I  was  reduced  to  make  thefe 
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experiments,  when  my  thoughts  had  things  that  more  concerned  me  to  employ  them» 
and  the  lame  avocations  made  me  fet  them  down,  for  the  moft  part,  as  foon  as  I  had 
made  them,  and  in  the  fame  order,  and  that  fo  faft,  that  I  had  not  over  frequently 
the  opportunity  to  mind  any  more  than  the  bare  truth  of  what  I  fet  down  ;  without 
allowing  it  any  of  thofe  advantages  that  method,  ftyle,  and  decent  embellimments, 
arc  wont  to  confer  on  the  compofures  they  are  employed  to  adorn. 

But,  my  Lord,  though  to  invite  and  encourage  you  and  your  learned  friends  at 
PariSy  to  make  a  farther  ufe  of  this  engine,  than  I  have  yet  been  able  to  do,  I  am 
thus  free  to  acknowledge  the  imperfections  of  the  foregoing  letter ;  yer,  if  fomc  in- 
telligent perfons  miftake  not,  by  what  hath  been  done,  fuch  as  it  is,  there  is  a  way 
opened,  whereby  fagacious  wits  will  be  aflifted  to  make  fuch  farther  difcoveries  in. 
fome  points  of  natural  philofophy,  as  are  yet  fcarce  dreamed  of.  And  1  am  the  more 
delirous  to  engage  you  to  that  employment,  becaufc  I  am  apt  to  think,  that  if  the 
making  and  writing  of  fuch  experiments  lhall  coft  you  as  much  trouble  as  they  have 
me,  you  will  be  inclined  to  excufe  me-,  and  if  the  difcoveries  give  you  as  much  plea- 
fure  as  they  gave  me,  you  will  (perhaps)  be  invited  to  thank  me.  However,  I  think 
(my  Lord)  I  may  juftly  pretend,  that  the  things  1  have  fet  down  have  been  faithfully 
recorded,  though  not  elaborately  written  :  and,  I  fuppofc,  my  former  papers  may 
have  long  fince  fatisfied  you,  that  though  many  devife  experiments  better  than  your 
fcrvant,  none  perhaps  hath  related  them  more  carefully  and  more  truly :  and  parti- 
cularly of  thefe,  fomctimes  one,  fomctimes  another,  hath  been  performed  in  pre- 
fence  of  perfons,  divers  of  them  eminent  for  their  writings,  and  all  for  their  learn- 
ing. Wherefore,  having  in  the  foregoing  narratives  made  it  my  bufinefs  to  ennoble 
them  with  the  chief  requifites  of  hiftorical  compofures,  candour  and  truth,  I  cannot 
ddpair  that  you  will  either  excufe  their  imperfections,  or,  at  Ieaft,  forgive  them  : 
cfpccially,  confidering  that  this  unpolifhed  letter  is  as  well  a  production  of  your 
Lordlhip's  commands  and  my  obedience,  as  a  teftimony  of  my  defire  to  make  others, 
beholden  to  my  Lord  of  Dungarvan,  by  the  fame  way  which  I  endeavour  to  exprefs 
myfelf, 

BKt»,f.a,  ihii  i«k  His  Lordlhip's 

*f  Dermic,  1659.  r 

Moft  obedient  Servant,  and 
Moft  affectionate  Uncle,. 

ROBERT  BOYLE. 
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FRANCISCUS  LINUS. 

Wherewith  the  Objector's  Funicular  Hypothesis  is  alfo  examined. 


Tie   Publisher    to   the  Reader. 

F« jendi.v  Reader, 

YO  U  may  poflibly  in  this  volume  have  expected  the  Appendix  which  the  au- 
thor heretofore  promifed,  and  has  intended  lhall  contain  fome  additional  expe- 
riments to  thofe  which  were  formerly  publilhcd,  and  arc  here  now  reprinted  in  this 
fecond  edition.  Thefe  following  anfwers  to  Francifcus  Linus  and  Mr.  llobbs  are  pre- 
fented  in  compenfation  of  the  delay,  and  for  your  forbearance  of  that  Appendix, 
which  ere  long  you  may  expect  in  kind.  For  the  author  having  hinted  the  promifc, 
feems  thereby  to  acknowledge  the  debt,  and  to  be  content  to  continue  the  obligation 
to  fee  it  performed.  And  thefe  ought  the  rather  to  be  his  excufe,  becaufe  the  writ- 
ing thefe  anfwers,  and  publifliing  the  Sceptical  Cbymijl,  and  fome  other  difcourles, 
have  been  the  principal  hindrances  to  that  piece  ;  which  is  really  fo  near  a  rcadinefs, 
that  part  of  it  has  lain  at  the  prefs  thefe  fix  months  :  but  yet  it  being  not  all  per- 
fected, the  Stationer  was  loth  to  delay  any  longer  the  publication  of  thefe,  for  which 
he  has  been  fo  frequently  called  upon.  And  they  (though  a  Latin  edition  is  intend- 
ed) appear  now  the  rather  in  Englifb,  that  they  may  accompany  the  fecond  edition 
of  the  original  experiments,  which  were  printed  fint  ,n  that  language  in  odavo; 
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and  that,  inftead  of  the  promifed  Appendix,  they  may  complete  the  bulk  of  the 
quarto  volume. 

As  for  that  part  of  this  piece  that  concerns  Mr.  Hcbbs,  it  might  have  been  larger  : 
but  the  informarion  that  the  author  had,  that  the  learned  Dr.  IVallis  was  writing 
againft  fomc  pafiages  in  Mr.  Hobbs  his  Dialogues  (as  well  that  concerning  the  air, 
as  the  reft)  was  the  occafion  why  his  H.  would  make  no  animadverfion  on  lome  paf- 
fages  therein,  and  thought  it  not  fit  to  enlarge  upon  others.  And  for  the  Errata  of 
the  prefs,  1  hope  they  will  not  be  many  :  however,  the  author  as  to  thefc  is  to  be. 
excufed,  who  never  (in  regard  to  his  eyes  and  impediments  on  other  occafions)  gives 
himfelf  the  trouble  of  corrections  and  revifcs;  neither  could  the  publiflier  much, 
attend  the  prefs,  it  being  printed  in  a  diftant  place  from  his  ufual  abode.  If,  as  I 
wifh,  you  lhall  find  this  jealoufy  of  mine  to  have  been  caufelefs,  you  will  have  rcafon 
to  give  the  piece  that  is  lb  kindly  offered,  and  leads  you  fuch  rare  and  untrodden 
paths  in  the  bell  way  of  Natural  Philofophy,  the  fairer  entertainment  and  acceptance. 
Farewel. 

RO.  SH. 

The  Author's  Preface   and  Declaration. 

THEY  that  know  how  indifpofed  I  naturally  am  to  contentioufhefs,  will,  I 
prcfumc,  wonder  to  fee  me  publickly  engaged  in  two  controverfies  at  once. 
But  that  I  am  flill  as  averle  as  ever  from  entering  into  dilpuccs  that  may  handlomely 
be  declined,  the  way  wherein  I  have  managed  the  following  controverfies  will,  I 
hope,  evince.  And  the  inducements  I  now  have  to  appear  in  public  are  fuch,  that 
it  would  be  hard  for  me  to  refill  the  being  prevailed  on  by  them. 

For,  in  the  firft  place,  I  was  (by  name,  as  it  were)  challenged  by  a  perfon,  who 
undertook  to  difprove  not  one  or  two  of  my  conjectures,  but  as  much  of  the  whole 
body  of  my  treatife  as  concerned  the  fpringof  the  air,  which  molt  of  my  explications 
fuppofe.  And  this  being  done  by  a  learned  man,  who  writes  very  confidently  of  the 
goodnel's  of  his  hypcthefis  and  arguments,  and  his  book  being  foon  after  followed  by 
another  written  by  Mr.  Hcbbs,  a  man  of  name  in  the  world;  there  feemed  to  be 
fomc  danger  that  lb  early  an  oppofition  might  opprefs  the  doct rine  I  had  propofed, 
before  it  was  well  underftood  and  duly  pondered.  Wherefore  I  feared  I  might  be 
wanting  to  the  truth  and  myielf,  if  1  fliould  at  fuch  a  time  be  altogether  filent 
efpecially  fince  I  might  probably  divert  many  who  would  otherwile  be  forward  to  ap- 
pear againft  us,  by  letting  them  fee  how  defenfible  our  doctrine  is,  even  againft  fuch 
adverfarics  as  thole  1  have  replied  to.  And  this  courfe  I  the  rather  chofc,  that  in  cafe 
I  lhould  henceforward  comply  with  thofe  who  would  have  me  forbear  to  write  any 
further  of  thefc  coiuroverfies,  it  might  not  be  prefently  inferred  from  my  filence,  that 
a  good  caufe  cannot  enable  a  pen  no  better  than  mine  to  defend  it. 

But  I  fcarce  doubt  but  that  intelligent  readers,  efpecially  thofe  that  are  imbued 
with  the  principles  of  the  Corpufcularian  philofot  '.y,  will  be  much  more  apt  to  think, 
that  1  had  rcafon  to  write  the  following  diicourks,  than  to  think  that  I  had  any  to 
make  them  fo  prolix  :  and  efpecially  ingenious  men,  that  are  accuftomcd  to  admit 
nothing  that  cither  is  not  intelligible,  or  is  precarious,  will  think  divers  of  the  ob- 
jections I  reply  to,  have  needed  no  anfwers,  or  at  leaft  no  folemn  oncs.  But  to  thefe 
1  have  four  things  to  reprefenr, 

And  firft,  that  which  not  a  little  fwclls  the  bulk  of  the  following  treatifes,  is  the 
inferring  thofe  pafiages  of  my  adverfariei  that  I  examine  in  their  own  words :  which. 

being. 


Digitized  by  Google 


■The  PREFACE. 

being  a  practice  that  I  expect  from  any  that  fhall  think  fit  to  animadvert  upon  any 
opinion  or  argument  of  mine  ;  I  thought  it  but  equitable  to  do  what  I  defired  to  have 
done  to  me,  though  oftentimes  I  could  not  do  it  in  a  little  room. 

Next,  I  was  the  more  willing  to  profecute  fomeof  Francifcus  Linus  his  objections, 
became  the  fear  of  being  reduced  to  grant  a  vacuum  has  fo  prevailed  with  many  emi- 
nent perlbns  bred  up  in  the  received  philofophy  of  the  fcnools,  that  though  they 
difagree  both  with  him  and  among  thcmfelves  about  the  particular  manner  of  folving 
the  phenomena  of  the  Torricellian  experiment ;  yet  they  agree  in  afcribing  them  to 
forr.e  extremely  rarefied  fubftance,  that  fills  up  the  fpace  defertcd  by  the  quickfilver. 
So  that  this  opinion,  as  to  the  main,  being  approved  of  by  many  eminent  fcholars, 
cfpccklly  of  that  mod  learned  order  of  the  Jcfuits  (to  whom  perhaps  its  congruity 
to  fome  articles  of  their  religion  chiefly  recommends  it)  I  was  willing  to  pay  them 
that  rcfpctft,  as  not  to  diflent  from  perfons,  divers  of  whom  for  their  eminence  in 
mathematics  and  other  learning  I  much  eftecm,  without  (hewing  that  I  do  it  not  but 
upon  confutations  that  I  think  weighty. 

Thirdly,  though  the  examiner's  hypothefis  have  but  few,  and  not  very  confider- 
able  arguments,  to  countenance  it ;  yet  his  objections  againfl:  our  doctrine  (the  reply 
to  which  takes  up  the  firft  part  of  the  following  treatife)  are  fuch,  as  though  they 
may  be  folidly  anlwered  by  any  that  thoroughly  underftands  our  hypotheGs,  yet  they 
may  chance  to  puzzle  fuch  readers  as  do  not,  and  thefe  pofllbly  will  prove  more  than 
a  few. 

And  laftly,  becaufe  that  fometimes  when  the  argument  objected  did  not  perhaps 
deferve  to  be  much  infilled  on,  the  argument  treated  of  defcrved  to  be  considered  ; 
I  thought  it  not  amifs  to  make  ufe,  now  and  then,  of  fome  fuch  opportunities  to 
illuftnite  the  matter  itfelf  under  consideration :  which  I  the  rather  did,  for  thefe  two 

reafons : 

Imrst,  becaufe  I  find  that,  except  by  fome  able  mathematicians  and  very  few 
other  contemplative  men,  the  doctrine  of  the  fpring  of  the  air,  at  leaft  as  I  have 
propofed  it,  is  not  yet  fufficicntly  apprehended  (and  therefore  needs  to  be  inculcated). 
Infomuch  that  through  a  great  part  of  fome  late  difcourfesof  men  otherwife  eminent- 
ly learned  (written  againfl;  other  lilaterifts,  not  me)  there  feems  to  run  fo  great  and 
clear  a  miftakc,  perhaps  for  want  of  lkill  in  the  Hydroftaticks,  that  I  can  fcarce  im- 
pute it  to  any  thing  but  to  their  not  thoroughly  undcrftanding  the  hypothefis  they  would 
confute. 

And  next,  becaufe  I  was  willing  to  lay  down  in  my  anfwer  to  the  objections  I  exa- 
mined, the  grounds  of  anfwering  fuch  other  arguments  as  may  be  built  upon  the 
lame  or  the  like  principles.  And  perhaps  I  may  truly  enough  fay,  that  in  the  follow- 
ing treatife  I  have  already,  in  eftccl,  anlwered  fcvcral  difcourfes,  written  fome  before 
and  fome  fincc  mine,  by  learned  men,  about  the  Torricellian  and  other  new  experi- 
ments relating  to  a  vacuum,  though  I  forebore  to  mention  the  names  or  words  of  the 
authors,  becaufe  1  found  not  that  my  writings  or  experiments  were  as  yet  known  to 
them.  To  thefe  things  I  may  add,  that  I  thought  the  difcourfes  of  Linus  the  fitter  to 
be  infilled  on,  becaufe  he  feems  to  have  more  diligently  than  fome  others  (who  yet 
venture  to  difpmc  againfl:  it)  inquired  into  our  doctrine.  And  I  fhall  not  fcruple  to 
liiy  thus  much  of  an  adverfary  (and  one  to  whom  I  gave  no  provocation  to  be  fo) 
that  though  I  dare  not  fpeak  in  general  of  thofe  that  have  written,  either  about  the 
weight  or  the  air,  or  elfe  for  or  againfl;  a  vacuum,  becaufe  (as  I  acknowledge  in  the 
firft  chapter  following)  I  cannot  yet  procure  the  books  of  divers  learned  men,  cfpe- 
lially  of  thofe  great  perfonages,  Rcbervall,  Balianus  and  Cnfatus  ;  yet  among  the 
writers  1  have  hitherto  met  with,  who  have  recourte  to  the  Ariltotelian  rarefaction  and 
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condcnfation  in  the  controverfics  under  debate,  fcarceany  feems  to  have  contrived  hi* 
hypothefis  better  than  our  Linus.  Not  that  I  think  his  principle  is  either  true  or  (at 
leaft  to  fuch  as  I)  intelligible;  but  that  the  Funiculus  he  affumes  being  allowed  him, 
he  may,  for  a  reafon  to  be  touched  a  little  below,  make  out,  though  not  all  the 
phamomena  of  my  experiments,  yet  many  more  of  them  than  moll  other  Pknifts, 
that  deny  the  fpring  of  the  air,  can  deduce  from  their  hypothefis  if  granted.  And 
in  regard  that,  whereas  we  afcribe  to  the  air  a  motion  of  reftitution  outwards,  he  at- 
tributes to  it  the  like  motion  inwards,  it  cannot  but  happen  that,  though  the  princi- 
ples cannot  both  be  true,  yet  many  of  the  phenomena  may  be  explicable  by  which 
of  them  foever  is  granted :  becaufe  of  this,  I  fay,  it  is  not  fo  eafy  as  many  ingenious 
readers  may  be  apt  to  think,  to  draw  pertinent  objections  from  experience  againfl  the 
adverfary  I  have  to  deal  with.  Which  I  reprefent,  left,  as  fome  may  think,  I  have 
employed  more  arguments  than  I  needed,  fo  others  mould  think  I  have  omitted 
many,  as  indeed  I  have  omitted  fome,  that  I  might  pertinently  have  employed. 

But  there  is  another  fort  of  perfons  befides  thofe  I  mentioned  at  the  beginning  of 
this  preface,  to  whom  I  muft  addrefs  the  remaining  part  of  it;  namely,  to  thole  who 
feem  troubled,  that  I  fuffcr  myfelf  to  be  diverted  either  by  Linus  or  Mr.  Ilobbs  from 
perfecting  thofe  experimental  treatifes  that  are  lying  by  me,  almoft  promifed  by  the 
learned  publilher  of  the  Latin  edition  of  my  eflays;  and  from  profecuting  thofe  ways  i„tl}\} 
of  inquiry  into  the  nature  of  things,  wherein  they  are  plcafcd  to  think  I  may  be  more£~'X. 
ferviceable  to  real  learning  and  the  lovers  of  it.    And  I  confefs  that  thefe  men's  rea-  ilt',,  ./X 
fons  and  perfuafions  have  fo  far  prevailed  with  me,  that  after  what  I  have  done  in  the  »'vyf 
two  following  treatifes,  to  vindicate  my  writings  from  the  objections  made  againft 
them  by  two  learned  men  of  very  differing  hypothefes,  and  thereby  to  ftiew  in  fome*c- 
meafure,  that  1  am  not  altogether  unacquainted  with  the  way  of  defending  oppofed 
truths,  I  have  laid  afide  the  thoughts  of  writing  any  more  diftinct  or  entire  polemical 
treatifes  about  the  fubjects  already  difputed  of.    And  to  this  I  am  invited  by  feveral 
other  realbns  (befides  what  I  have  newly  intimated). 

For  firft,  as  I  elfewhere  declare,  it  was  not  my  chief  defign  to  eftablifli  theories 
and  principles,  but  to  devife  experiments,  and  to  enrich  the  hiftory  of  nature  .with 
obfervations  faithfully  made  and  delivered;  that  by  thefe  and  the  like  contribu- 
tions made  by  others,  men  may  in  time  be  furnifticd  with  a  fufRcient  flock  of  ex- 
periments, to  ground  hypothecs  and  theories  on.  And  though,  in  my  P hyfice- Me- 
chanic c.l  EpiJIU  and  my  Specimens  I  have  ventured  fome  conjectures  alfo  as  the  canK  s 
of  the  pha:nomcna  I  relate,  left  the  difcourfc  (hould  appear  to  inquifitive  readers  too 
jejune;  yet  (as  I  formerly  faid)  I  propofed  my  thoughts  but  as  conjectures  defigned 
(though  not  only,  yet  chiefly)  to  excite  the  curiofity  of  the  ingenious,  and  afford 
Ibmc  hints  and  affiftancc  to  the  difquilirions  of  the  fpcculative.  And  accordingly  I 
have  not  forborn  to  mention  divers  things,  which  judicious  readers  may  eafily  per- 
ceive 1  forefaw,  that  many  would  think  unfavourable  to  the  opinions  I  inclined  to. 
So  that  for  me  to  leave  experimental  for  controverfial  ftudies,  were  a  courie  unfuitable 
to  the  principal  fcope  of  my  writings. 

Next,  though  1  have  adventured  to  improve  the  doftrineof  the  fpring  an  J  weight 
of  the  air,  by  iome  fupplements  where  1  lound  it  deficient,  and  to  recommend  it  by 
fome  new  illullrations  and  arguments  deduced  from  my  experiments ;  yet  the  hypo- 
thecs themfelves  (for  the  main)  being  the  opinions  alfo  cf  rar  learneder  men  than 
ic  might  be  thought  injurious  both  to  them  and  to  our  common  caufe,  if  I  ftiould 
RCCdlcfly  go  about  to  hinder  them  from  the  honour  of  vindicating  the  truths  we  agree 
in  ;  cipecially  fome  of  them  being  excellent  Mathematicians,  and  others  eminent- 
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Naturalifts,  whofe  concern  to  maintain  the  hypothecs  againft  objections,  if  Any  (halt 
arife,  is  equal  to  mine,  and  whofe  leifure  and  abilities  far  exceed  thofe  of  a  perfon 
■who  both  is  fickly,  and  hath  other  employments  enough,  and  who  (if  he  were  far 
better  Ikilled  in  geometry  than  he  pretends  to  be)  hath  fuch  a  weaknefs  in  his  eyes, 
as  makes  him  both  unwilling  and  unfit  to  engage  in  any  ftudy  where  the  converting 
with  mathematical  fchemes  is  neceflary. 

Thirdly,  nor  do  I  fee  much  caufe  to  doubt  that  the  things  I  have  delivered  will, 
notwithftanding  my  filence,  be  left  undefended :  the  forwardnefs  1  have  already  ob- 
ferved  in  divers  Virtuofi  to  vindicate  thofe  writings,  which  they  are  pleafed  to  lay  have 
convinced  them,  and  to  fave  me  the  labour  of  penning  the  following  treatifes,  fcarce 
permitting  me  fuch  an  apprehenfion  \  efpecially  fince  there  arc  fome  things  that  will 
much  facilitate  their  talk,  if  not  keep  men  from  putting  them  upon  it.  For  though 
Mr.  Hobbs  and  Linus  have  examined  -my  writings  upon  principles  wherein  they  differ 
as  much  from  each  other  as  from  me  j  yet  neither  have  they  feen  caufe  to  deny  any 
thing  that  1  deliver  as  experiment,  nor  have  their  objections  been  confiderable,  whe- 
ther as  to  number  or  to  weight,  againft  th<t  applications  1  have  made  of  my  principles 
to  folve  the  phenomena.  So  that  ul'ually,  without  objecting  any  incongruity  to  my 
particular  explications,  they  are  fain  to  fall  upon  the  hypotheles  themfelvcs  :  in  whofe 
defence  I  think  I  may  with  the  more  reafon  expect  to  be  feconded,  becauie  not  only 
I  have  endeavoured,  as  I  formerly  noted,  to  lay  the  grounds  of  anfwering  fuch  ob- 
jections as  1  forefaw  might  arife ;  but  I  have  alfo,  to  prevent  or  eafe  their  labour* 
written  the  two  firft  parts  of  my  defence  againft  Unuj,  without  being  obliged  to  do 
lb  for  the  vindicating  of  my  explications,  which  are  particularly  maintained  in  the 
third  part. 

I  know  not  whether  I  may  venture  to  add  on  this  occafion,  that  thofe  who  have 
taken  notice  of  the  ufefulnels  of  experiments  to  true  philofophy,  and  have  obfcrved 
that  neverthclefs  the  difficulty,  trouble  and  charge  of  making  them  is  fuch,  that  even 
in  this  learned  age  of  ours,  there  are  very  few  Bacons  or  Merfennufe's  to  be  met  with, 
and  thofe  who  have  either  made  themfelves,  or  at  leaft  feen  others  make  experiments, 
even  fuch  as  thofe  I  have  publifhed,  with  the  care  I  am  wont  to  think  myfelf  obliged 
to  employ  on  fuch  occafions,  will  perhaps  not  only  believe  that  they  coft  me  far  more 
time  and  pains  than  they  that  have  not  made  nor  feen  fuch  trials,  are  apt  to  imagine 
but  will  poffibly  think  it  enough  for  a  perfon,  that  is  not  by  profeflion  a  fcholar,  to 
make  them  carefully  and  fet  them  down  faithfully,  and  will  allow  him  to  let  others 
vindicate  the  truths  he  may  have  the  good  fortune  to  difcoverj  efpecially,  when  there 
are  fo  many  fitter  for  it  than  he,  who  have  (as  well  as  his  adverfaries)  more  leifure  to 
write  difputations  than  opportunity  to  profecute  experiments  •,  the  latter  of  which, 
to  be  performed  as  it  ought  to  be,  doth,  in  many  cafes,  befides  fome  dexterity  fcarce 
to  be  gained  but  by  practice,  require  fomctimes  more  diligence,  and  oftentimes  too 
more  coft  than  molt  are  willing,  or  than  many  are  able  to  beftow  upon  them. 

To  be  lhort,  though  if  any  thing  very  worthy  to  be  taken  notice  of  by  me  be 
fuggefted  againft  any  of  my  chief  opinions  or  explications,  I  may  either  take  occa- 
fion to  fay  fomcwhat  to  it  clfewhere,  or  at  leaft  have  an  opportunity  to  confider  it  in  a 
review,  wherein  1  may  alter,  mend,  fupply,  vindicate  or  retract  divers  paffages  of 
my  other  writings  :  yet  I  would  not  have  it  expefted  that  I  mould  exchange  a  book 
with  every  one  that  is  at  leifure  to  write  one  againft  a  vacuum,  or  about  the  air. 
Which  declaration  I  make,  not  that  I  think  it  will,  or  ought  to  hinder  any  man 
from  making  ufe  of  his  liberty  to  exprefs  a  difient,  if  he  fees  caufe ;  but  for  thefc 
two  rcafons : 
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The  one,  that  my  filcncc  might  not  injure  either  the  truth  or  myfelf,  by  tempting 
men  to  think,  that  whatever  1  do  not  anfwer,  1  cannot ;  but  might  give  unbiaiTcii 
and  judicious  readers  a  caution  to  allow  as  little  of  advantage  to  the  writings  of  my 
adverfaries  upon  the  account  of  their  being  unanfwercd  by  me,  as  if  I  were  no  longer 
in  the  world.  And  the  other,  that  I  may  not  hinder  thole  who  would  reply  to  fuch 
adverfaries  by  leaving  them  an  apprehenfion  that  either  I  may  prevent  them,  or  they 
me.  To  conclude,  I  fee  no  caulc  to  defpair,  that  whether  or  no  my  writings  be  pro- 
tected, the  truths  they  hold  forth  will,  in  time,  in  fpite  of  oppofition,  cftablilh  them- 
felves  in  the  minds  of  men,  as  the  circulation  of  the  blood,  and  other,  formerly, 
much  contefted  truths,  have  already  done.  My  humour  has  naturally  made  me  too 
careful  not  to  offend  thofe  I  diflent  from,  to  make  it  neccflary  for  any  man  to  be  my 
adverfary  upon  the  account  of  perfonal  injuries  or  provocations.  And  as  for  any 
whom  either  judgment  or  envy  may  invite  to  contend,  that  the  things  I  have  commu- 
nicated to  the  world  deferved  not  fo  much  applaufe  as  they  have  had  the  luck  to  be 
entertained  with  •,  that  fhall  make  no  quarrel  betwixt  us  :  for  perhaps  1  am  myfelf 
as  much  of  that  mind  as  he  •,  and  however  1  mail  not  fcruple  to  profefs  myfelf  one 
of  thofe  who  is  more  defirous  to  fpend  his  time  ufefully,  than  to  have  the  glory  of 
leaving  nothing  that  was  ever  written  againft  him  unanfwered  ;  and  who  is  more  foli- 
citous  to  purfue  the  ways  of  difcovering  truth,  than  to  have  it  thought  that  he  never 
was  fo  much  fubjeft  to  human  frailties  as  to  mifs  it. 


A  Defence  of  Mr.  Robert  Boyle's  Expli- 
cations of  his  Phyfico- Mechanical  Experiment sy 

AGAINST 

FRANCISCUS  LINUS. 
PART  L 

Wherein  the  Adverfary  s  Objetlions  cgainft  the  Elaterijls  art 

examined. 

CHAP,  h 

ANEWLY-pUblimed  trtatife,  Be  torpemm  itiftparahiliintti  bcirg  brought  to 
my  hands,  I  find  feveral  chapters  of  it  employed  to  oppofe  the  explications  1 
ventured  to  give  of  fome  of  my  new  experiments,  touching  ths  fprirg  of  the  air. 
Wherefore,  though  I  am  very  lilUc  delighted  to  be  engaged  h  comro/erfics,  tltil 
though  I  be  not  at  prefent  without  employxcnts  enough  (of  a  private,  and  cf  a 
public  nature)  to  make  it  unfeafonablc  for  nr e,  to  be  by  a  work  of  this  fort  divn  ted 
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from  them  ;  yet  for  the  reafons  fpecified  in  the  preface,*  I  hold  it  not  amifs  to  examine 
briefly  what  is  objected  againlt  the  thing  I  have  delivered  :  and  the  rather,  partly, 
becaufe  the  iearncd  author,  whoever  he  be  (for  it  is  the  title-page  of  his  book  that 
firft  acquainted  me  with  the  name  of  Francifcus  Linus)  having  forborn  provoking 
language  in  his  objections,  allows  me  in  anfwering  them  to  comply  with  my  incli- 
nations and  cuftom  of  exercifing  civility,  even  where  I  moft  difient  in  point  of  judg7 
menr.  Dclidcs,  the  author  himlclf  has  fomewhat  facilitated  my  reply  to  him,  by 
directing  me  in  the  ninth  page  toibme  books  and  paflages  that  I  had  not,  when  I 
publifhed  my  cpiitle,  either  ken  or  taken  notice  of.  As  indeed  there  are  belides  fome 
of  thefe  feveral  other  difcourfes  that  treat  of  the  Torricellian  experiments,  whicii, 
though  by  the  names  of  their  authors  I  guefs  to  be  learnedly  written,  I  have  not  to 
this  day  had  opportunity  to  perule ;  my  ftay  in  the  remoter  part  of  Ireland  (whither 
philolbphical  books  were  not,  in  that  time  of  public  confufion,  brought)  having 
kept  me  from  hearing  of  divers  of  them,  till  they  were  all  bought  up.  Which  I 
here  mention,  to  excufc  myfelf  if  I  have  not  taken  notice  of  fome  things  or  paflages 
to  be  met  with  in  thefe  writings,  which  their  learned  authors  or  inquifitive  readers 
might  juftly  perhaps  expect  I  mould  take  fome  notice  of,  in  cafe  thole  writings  had 
fallen  into  my  hands.    But  to  digrefs  no  further. 

It  is  true  indeed,  and  it  fomewhat  troubles  me  that  it  is  fo,  that  I  can  fcarce  pro- 
mile  myfelf  to  make  my  adverfary  a  profelyte,  lince  he  without  fcruple  aflumcs  thofe 
very  things  as  principles,  that  to  me  feem  almoft  as  great  inconviences  as  I  would 
defire  to  ihew  any  opinion  I  diflike,  to  be  liable  unto.  But  fince  whatever  operation 
the  following  difcourfe  may  have  upon  the  perfon  that  occafioncd  it,  I  hope  it  may 
bring  fome  latisfacYion  to  thofe  philolophers  who  can  as  little  as  I  underftand  the  Arifto- 
telian  rarefaction,  and  who  will  as  well  as  1  be  backward  to  admit  what  they  cannot 
underftand ;  it  mall  fuffice  me  to  defend  the  truths  I  have  delivered,  if  I  cannot  be 
fo  happy  as  to  convince  my  acute  adverfary  of  them ;  and  i  ftiall  not  believe  my 
labour  loft,  if  this  difcourle  can  contribute  to  the  eftablifhment  of  fome  notions  in 
philofophy  that  1  think  not  inconliderablc  in  the  minds  of  thofe  whofe  clear  princi- 
ples make  me  the  moft  refpeft  their  judgments,  and  for  whofe  fakes  I  principally 
write. 

Now  though  I  be  not  in  ftridtnefs  obliged  to  defend  any  more  than  fuch  of  my 
own  explications  as  the  examiner  has  thought  fit  to  qucftion,  and  thofe  particulars 
which  I  have  added  by  way  of  improvement  to  the  two  hypothefes  of  the  fpring  and 
weight  of  the  air ;  yet  that  I  may  the  more  effectually  profecute  what  1  lately  inti- 
mated I  aim  at  in  this  writing,  and  may  as  well  illuftratc  my  dodtrine  as  defend  it, 
1  ftiall  divide  the  eni'uing  treatiie  into  three  parts-,  whereof  the  firit  is  defigned  to 
anfwer  my  adverfary's  objections  againft  our  principles  •,  the  fecond  lhall  examine  the 
funicular  hypothefis  he  would  fubftirutc  in  their  ftead ;  and  the  third  ftiall  contain 
particular  replies  to  what  he  alleges  againft  fome  of  my  particular  explications. 

CHAP  II. 

» 

ALTHOUGH  our  author  confefies  in  his  fecond  chapter,  that  the  air  has  a 
fpring  as  well  as  a  weight,  yet  he  refolutely  denies  that  fpring  to  be  near  great 
enough  to  perform  thole  thingswlikh  his  adverfaries  (whom  for  brevity  fake  we  will 
venture  to  call  Klaterifts)  aicribe  to  it.  And  his  whole  fourth  chapter,  as  the  title 
declares,  is  employed  to  prove  that  the  fpring  of  the  air  is  unable  in  a  clofc  place 
to  keep  the  mercury  fufpended  in  the  Torricellian  experiment.    The  proof  or  this 
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affertion  he  fays  is  eafy  :  but  alleges  two  or  three  arguments  for  it,  which  I  think 
will  be  more  eafily  anfwered  than  his  aflcrtion  evinced. 

In  the  firit  he  fays,  that  thole  experiments  concerning  the  adhcfion  of  one's  finger., 
t£c.  which  he  had  mentioned  in  the  foregoing  chapter,  cedtm  modo  fe  habent  in  lota 
claufo  ac  in  aperto.  But  the  anfwering  of  this  we  Hiall  fufpend  till  anon  ;  partly,  be- 
caufe  it  may  then  be  more  conveniently  examined  •,  and  partly,  becaufe  our  author 
feems  not  to  build  much  upon  it,  his  chief  argument  being  that  which  he  propofes 
in  thefe  words  :  Cum  tot  a  vis  kujus  Elaterii  pendeat  a  rtfutato  jam  al  ris  aquipondio  cum  pHe  *». 
digitis  29!  ar genii  vivi,  ita  ut  nec  plus,  nec  minus  facial  boc  elaterium  in  loco  occlufc,  quam 
fit  per  Mud  ^equipondium  in  loco  aperto  ;  manifefium  efl,  cum  jam  eftenfum  Jit  fitlitium  plane 
ejfe  bujufmodi  a-quipondium,  fitlitium  quoque  effe  tale  elaterium.    *  Being  the  whole  power 

*  of  the  fpring  ol  the  air  depends  upon  the  a:quilibrium  of  its  weight  with  twenty 
■  nine  inches  and  a  half  of  quickfilver,  fo  that  this  fpring  doth  neither  more  nor 

*  lefs  in  a  (hut  place,  than  is  done  by  that  aequilibrium  in  an  open  place  ;  it  is  mant- 

*  feft,  feeing  we  have  (hewed  the  .equilibrium  to  be  plainly  fictitious  and  imaginary, 

*  that  the  fpring  afcribed  to  the  air  is  fo  likewife.'  Wherefore  fince  all  the  validity 
of  his  objection  againft  ths  fpring  of  the  air  depends  upon  his  former  chapter, 
wherein  he  thinks  he  has  difproved  the  weight  of  the  air  ;  it  will  behove  us  to  look 
back  into  the  former  chapter,  and  examine  the  four  arguments  which  he  there  pro- 
poles.  But  I  muft  crave  leave  to  vary  from  his  method,  and  confider  the  third  in 
the  firft  place,  becaufe  the  removal  of  that  objection  will  facilitate  and  fliorten  the 
anfwer  to  the  reft.  His  third  argument  therefore  is  thus  fct  down  :  Nam  ft  tubus  pJ{c  Ifc 
viginti  tantum  digit orum  (quo  ufi  Jumus  in  primo  argument  o)  mn  tot  us  imp.'eatur  argent  o% 

ut  prius,  fed  fpacium  aliquod  inter  digitum  fupericrem  &  argentum  relinquatur  in  quo  fit 
fclus  a'cr  ■,  videbimus  fubtratlo  inferior e  digit o  fuperiorem  nen  folum  deorfum  trabi,  ul  prius, 
fed  etiam  argentum  jam  defiendere,  idque  nctabiliter,  quantum  nhnirum  extendi  poieft  exigmi 
ilia  acris  particula  a  tali  ponder e  defcendentc.  Unde  fi  loco  iilius  air  is  ponatur  aqua,  alsufvi 
liquor  qui  non  tarn  facili  extenditur,  defcenfus  nullus  erit. 

Hinc,  inquam,  contra  banc  fenientiam  fcrmatur  argumentum :  nam  ft  externa  il'e  air 
nequeat  vel  bos  viginti  digitos  argenti  a  lapfu  fujlentare,  uti  jam  vidimus,  quomodo  quxfi 
fuflentabit  29*?  Certi  b*c  nulla! enus  reconciliari peffunt. 

*  For  if  a  tube  but  twenty  inches  long  (fuch  as  we  ufed  in  our  firft  argument)  be 

*  not  quite  filled  with  quickfilver,  as  before,  but  a  little  fpace  be  left  betwixt  the 

*  mercury  and  the  finger  on  the  top  of  the  tube,  in  which  air  only  may  abide  •,  wc 

*  fhall  find  that  the  finger  below  being  removed,  the  finger  on  the  top  will  not  only 

*  be  drawn  downwards,  as  before,  but  the  quickfilver  mall  defcend  alfo,  and  that 

*  notably,  viz.  as  much  as  fo  fmall  a  parcel  of  air  can  be  extended  by  fttdl  a  dc- 

*  fcending  weight.    So  that  if,  inftead  of  air,  water,  or  any  other  liquor  which  is 
1  not  fo  eafily  extended,  be  put  in  its  place,  there  will  be  no  defcent  at  all. 

*  Hence,  I  fay,  againft  this  opinion  an  argument  is  framed  :  for  if  the  external 

*  air  cannot  keep  up  thofe  twenty  inches  of  quickfilver  from  delleiuling,  as  wc  have 

*  proved-,  how  fhall  it  keep  up  twenty-nine  inches  and  an  half?  AJluredly  thefe  can 

*  no  way  be  reconciled.' 

But  to  ihis  argument,  which  he  thinks  fo  irreconcilable  with  liis  adverfary's  hypo- 
thefis,  he  has  himfelf  furnifhed  them  with  an  anfwer  in  thefe  words  ;  Dices  forte, idea 
argentum  in  hoc  cafu  defcemlere,  quia  deorfum  trudiiur  ab  aire  illo  fife  per  fuum  Elate- 
rium dilatante.    •  You  will  perchance  fay,  that  the  quickfilver  therefore  doth  in  the 

*  alleged  cafe  defcend,  becaufe  it  is  /.ruft  down  by  that  parcel  of  air  which  dilates 
4  itfclf  by  its  own  fpring.'  Which  anfwer  I  think  fufficicnt  for  the  objection,  not- 
withftanding  the  two  exceptions  he  takes  at  it. 

For. 
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For  firft,  whereas  he  fays,  that  fie  deberet  digitus  potius  A  tube  repelli,  quam  eidem 
ajfigi,  cum  non  minus  furfum  quam  desr/um  fiat  bujufmodi  dilatatio :  *  So  mould  the 

*  finger  be  rather  thruft  i'rom  the  top  of  the  tube,  than  thereby  fattened  to  it ;  be- 
'  caufe  this  dilatation  mult  be  made  as  well  upwards  as  downwards :'  He  confiders 
not,  that  though  the  endeavour  of  the  included  air  to  expand  itfelf  be  at  firft  every 
way  alike,  yet  the  cxpanfion  itfelf  in  our  cafe  mud  neceffanly  be  made  downward,  and 
not  upward  •,  becaule  the  finger  that  ftops  the  tube  being  cxpofed  on  the  upper  parts 
and  the  fides  to  the  external  air,  has  the  whole  weight  and  prefiure  of  the  atmo- 
fphere  upon  it ;  and  confequently  cannot  be  thruft  away  but  by  a  force  capable  to 
furmount  that  prefiure :  whereas  on  the  lower  fide  of  the  included  air  there  is  the 
weight  of  the  whole  mercurial  cylinder  to  affift  the  Ipring  of  the  air  to  furmount  the 
weight  of  the  atmofphere,  that  gravitates  upon  the  reftagnant  mercury.  So  that  the 
air  included  and  endeavouring  to  expand  itfelf,  finding  no  affiftance  to  expand  itfelf 
upward,  and  a  confiderable  one  to  expand  itfelf  downward,  it  is  very  natural  that  it 
fhould  expand  itfelf  that  way  whence  it  finds  lefs  refiftance.  As  accordingly  it  will 
happen,  till  the  fpring  of  the  air  be  fo  far  debilitated  by  its  cxpanfion,  that  its  prcf- 
fure,  together  with  the  weight  of  the  mercury  that  remains  fufpended,  will  but 
counterbalance,  not  overcome,  the  prefiure  of  the  outward  air  upon  the  reftagnant 
mercury.  And  this  explication  may  be  confirmed  by  this  trial  that  I  have  purpofeh/ 
made  ;  namely,  that  if  inftcad  of  quickfilver  you  employ  water,  and  leave  as  before 
in  the  tube  an  inch  of  air,  and  then  inverting  it,  open  it  under  water,  you  will  per- 
ceive the  included  inch  of  air  not  to  dilate  itlelf  any  thing  near  (for  I  need  not  here 
define  the  proportion)  half  fo  far  as  it  did  when  the  tube  was  almoft  filled  with  mer- 
cury ;  becaufe  the  weight  of  fo  fhort  a  cylinder  of  water  does  but  equal  that  of  be- 
tween an  inch  and  an  inch  and  an  half  only  of  quickfilver  •,  and  conlequendy  the  in- 
ward air  is  far  lefs  afliftcd  to  dilate  itfelf,  and  furmount  the  prefiure  of  the  outward 
air  by  the  cylinder  of  water,  than  by  that  of  mercury.  And  as  for  what  our  au- 
thor fays,  that  if  inftead  of  air,  water  or  fome  other  liquor  be  left  at  the  top  of  the 
tub.*,  the  quickfilver  will  not  defcend  -,  the  Elaterifts  can  readily  folve  that  pheno- 
menon, by  faying  that  water  has  cither  no  fpring  at  all,  or  but  an  exceeding  weak 
one  ;  r.n.l  fo  fcarce  prefies  but  by  its  weight,  which  in  fo  fttort  a  cylinder  is  incon- 
fiderable.  Now  the  fame  folution  we  have  given  of  our  examiner's  objection,  gives 
us  alio  an  account  why  the  finger  is  fo  ftrongly  faftened  to  the  upper  part  of  th?  tube 
it  ftops  ;  for  the  included  air  being  fo  far  dilated,  that  an  inch,  for  example,  left  at 
firft  in  the  upper  part  of  the  tube,  reaches  twice  or  thrice  as  far  as  it  did  before  the 
defcent  of  the  quickfilver,  its  fpring  mull  be  proportionably  weakened.  And  con- 
fequently that  part  of  the  finger  that  is  within  the  tube  will  have  much  Ids  preffure 
againft  it  from  the  dilated  air  within,  than  the  upper  part  of  the  fame  finger  will  have 
from  the  unrarefied  air  without.  By  which  means  the  pulp  of  the  finger  will  be 
thruft  in  (which  our  author  is  plcafed  to  call  fucked  in)  as  we  (hall  ere  long  have 
occafion  to  declare  in  our  anfwer  to  his  fecond  argument. 

And  having  faid  thus  much  to  our  author's  firft  exception  againft  the  folution  he 
forefaw  wc  would  give  of  his  third  argument  j  we  have  not  much  to  fay  at  prefent  to 
rV  >7-  this  lecond.  For  whereas  he  fays,  Concipi  non  pojfe  quomodo  air  ilk  fic  ft  dilatet,  ar- 
gentumque  deorfum  trudaty  nifi  occupando  major  em  locum :  quod  tamtn  hi  eutbores  quam 
incx'me  refugiunt,  afferent es  rarefahionem  non  aliter  fieri,  quam  per  corpufcula  aut  vacui- 
ties.   *  It  cannot  be  conceived  how  that  air  Ihould  dilate  itfelf,  or  thruft  down  the 

*  mercury,  unlefs  by  taking  up  a  greater  place ;  which  thing  thefe  authors  are  much 

*  r^ainft,  aflcrting  that  rarefaction  can  be  made  no  other  ways  than  by  corpufcles  or 
'  vacuities.'    I  wilh  he  had  more  clearly  exprefled  himfelf,  fmcc  as  his  words  arc 
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couched  I  cannot  gucfs  what  he  means,  and  much  lefs  eafily  difcern  how  they  make 
an  argument  againft  his  adverfaries.  For,  furc  he  thinks  them  not  fo  ablurd,  as  to 
imagine  that  the  air  can  dilate  itfelf,  and  thruft  down  the  mercury,  without  in  fomc 
ienfe  taking  up  more  room  than  it  did  before  :  for  the  very  word  dilatation,  and  the 
effect  they  afcribe  to  the  included  air,  clearly  imply  as  much  ;  fo  that  1  fee  not  why 
he  mould  fay  that  they  are  fo  averfe  from  granting  the  air  to  take  up  more  place  than 
before,  efpecially  fince  he  takes  notice  in  the  former  chapter,  that  we  compare  the  ex- 
panfion  of  the  air  to  that  of  comprefTed  wool ,  and  fince  he  here  alfo  annexes,  that 
we  explicate  rarefaction  either  by  corpufcles  or  vacuities.  But  this  latter  claufe  makes 
me  fufpect  his  meaning  to  be,  that  the  Elaterifts  do  not  admit  that  the  fame  air  may 
adequately  fill  more  of  place  at  one  time  than  at  another ;  which  1  believe  to  be  as 
true  as  that  the  fclf-fame  lock  of  comprefTed  wool  has  no  more  hairs  in  it,  nor  does 
adequately  fill  more  place  with  them,  when  it  is  permitted  to  expand  itfelf,  than  whilft 
it  remained  comprefTed.  But  againft  this  way  of  rarefaction  our  author  here  has  not 
any  objection,  unlefs  it  be  intimated  in  thefe  words:  Concipi  non  potefi:  which  if  it 
be,  I  fhall  need  only  to  mind  him  in  this  place,  that  whereas  many  of  the  chiefeft 
philofophers,  both  of  ancient  and  our  own  times,  have  profeffed  they  thought  not  the 
Ariftotelian  way  of  rarefaction  conceivable  -,  and  he  acknowledges  (as  we  fhall  fee 
anon)  that  it  is  not  clear  -,  what  the  ableft  of  his  party  (the  modern  Plenifts)  are  wont 
to  object  againft  the  way  of  rarefaction  he  diflikes,  is,  that  it  is  not  true,  not  that  it 
is  not  intelligible. 

CHAP.  III. 

OUR  author's  fecond  objection  (for  fo  I  reckon  it)  is  thus  propofed  by  him:  Si 
fumatur  tubus  utrinque  afar  tut  fed  bngiar,  puta  digit  orum  40.  argentoque  impleatur,  Pap  i*. 
eique  digitus  fupemi  applicatur  ut  prius,  videbimus  fubtraQo  inferiore  digito,  argentum 
quidem  defcendere  ufque  ad  confuetam  fuam  ftationem  ;  digit  um  auttm  fuperiorm  fortittr  intra 
tubum  trait,  eique  firmiffime,  ut  prius,  adbtrare.  Ex  quo  rurfum  tvidtnttr  tonchiditer, 
argentum,  in  fua  Jlatione  confiitutum,  non  ibidem  fujientari  ab  txterno  aire,  fed  afuniculo 
quodam  interna  fufpendi,  cujuj  fuperior  extremitas,  digit 0  affixa,  cum  fit  intra  tubum  trabit, 
eique  affigit.    ■  If  you  take  a  tube  open  at  both  ends  of  a  good  length,  fuppofe  forty 

*  inches  long,  and  fill  it  with  mercury,  and  place  your  finger  on  the  top  as  before, 

*  taking  away  your  lower  finger,  you  will  find  the  mercury  to  defcend  even  to  i.s 
'  wonted  ftation,  and  your  finger  on  the  top  to  be  ftrongly  drawn  within  the  tube, 

*  and  to  ftick  clofe  unto  it.    Whence  again  it  is  evidently  concluded  that  the  mercury 

*  placed  in  its  own  ftation  is  not  there  upheld  by  the  external  air,  but  fufpended  by  a 

*  certain  internal  cord,  whofe  upper  end  being  fattened  to  the  finger,  draws  and  faftens 

*  it  after  this  manner  into  the  tube.'  But  this  argument  being  much  of  the  lame 
nature  with  that  drawn  from  his  third  experiment,  the  anfwer  made  to  that  and  to  his 
firft  may  be  eafily  applied,  and  will  be  mfficient  for  this  alfo ;  efpecially  becaufe  in 
our  preient  cafe  there  is  lefs  jpreffure  againft  the  pulp  of  the  finger  in  the  infide  of  the 
tube  than  in  the  third  experiment  (where  fome  air  is  included,  though  much  expand- 
ed and  weakened  •,)  the  prcfTure  of  the  atmofphcre  being  in  the  prcfent  cafe  kept  off 
from  it  by  the  fubjacent  mercury  :  whereas  there  is  nothing  of  that  preffure  abated 
againft  the  other  parts  of  the  finger  that  kept  it  off  from  the  defcrted  cavity  of  the 
tube,  favc  only  that  from  the  pulp  that  is  contiguous  to  the  tube,  there  may  be  fome- 
what  of  that  preffure  taken  off  by  the  weight  or  the  glafs  itfelf.  But  as  for  that  part 
of  the  finger  which  immediately  covers  the  hole,  whether  or  no  there  be  any  fpring 
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in  its  own  fibres,  or  other  conftitucnt  fubftanccs,  -which  finding  no  refiftance  in  the 
place  deferred  by  the  quickfilver,  may  contribute  to  its  iwelling  (for  that  we  will  not 
now  examine)  he  that  has  duly  conlidcrcd  the  account  already  given  of  this  intrufion 
of  the  pulp  into  the  glal's,  will  find  no  need  of  our  author's  internal  funiculus ;  which 
to  fome  icems  more  difficult  to  conceive,  than  any  of  the  phenomena  in  controverfy 
is  to  be  explained  without  it. 

CHAP.  IV. 

BY  what  wc  have  already  faid  againft  our  examiner's  third  argument,  we  may  be 
affifted  to  anl'wcr  his  firft,  though  he  propofe  it  as  a  very  clear  dcmonftration  ; 
pvu.  and  though  it  be  indeed  the  principal  thing  in  his  book.  Sumatur  (fays  he)  tubus 
brevier  digitis  2  9  J  put  a  digit  or  urn  20.  non  tamen  clcufus  altera  extremo  (ut  baclenus)  fed 
tt'.rinquc  apcrtus  :  hie  tubus,  immerfo  ejus  crificio  argento  reflagnantiy  fuppo/itoque  digitoy 
ne  effluat  argentum  tuba  infundendum,  impleatur  argento  vivo  :  aliufqne  deinde  digitus 
crificio  quoque  applicetur,  illudque  bene  claudat.  Quo  fatlo,  ft  fubtrabatur  inferior  digitus^ 
fentietur  fuperior  vebementer  trabi  ac  fugi  intra  tubum,  lamque  prrtinaciter  ei  ( vel  argento 
potius,  ul  pojlea )  adbarere,  ut  ipfum  tubum  cum  toto  argento  indufo  facile  tkmt  teneatque 
in  vafe  pendulum. 

Ex  quo  fine  experimento  clariffimi  refellitur  bae  fententia  :  cum  enim,  juxta  earn,  argen~ 
turn  in  iubo  bujufmodi  20  tantum  digilorum,  furfum  trudatur  h  pr ^ponder ante  acre  externo : 
mwquam  prcfetto  per  earn  explicabitur,  quomodo  digitus  Hie fic  trabatur  deorfum,  tuboque  tarn 
vebementer  cdb.tr eat  ;  non  enim  a  trudente  furfum  potefl  fic  deorfum  trabi. 

*  Take  a  tube  ftiorter  than  twenty-nine  inches  and  an  half,  for  inftance  of  twenty 

*  digits,  not  ftsut,  as  hitherto,  at  one  end,  but  with  both  ends  open :  let  this  tube, 
■  its  orifice  being  irr.mcrfcd  in  reftagnant  mercury,  and  one  finger  being  placed  undcr- 

*  neath,  that  the  mercury  to  be  poured  in  run  not  througli,  be  filled  with  mercury  ; 

*  and  then  another  finger  be  applied  to  its  orifice,  to  clofe  it  well  :  which  being  done, 
1  if  you  draw  away  your  lower  ringer,  the  upper  will  be  found  to  be  ftrongly  drawn 
4  and  fucked  into  the  tube,  and  lb  lliffly  to  adhere  to  it  (or  rather  to  the  quickfilver, 

*  as  I  fh all  hereafter  fhew)  that  it  will  elevate  the  tube  itfelf  with  all  the  quickfilver, 

*  and  make  it  continue  to  hang  pendulous  in  the  veficl. 

*  From  which  experiment  this  opinion  is  moft  clearly  refuted  :  for  feeing  accord- 

*  ing  to  it  the  quickfilver  in  fuch  a  tube  but  twenty  inches  long  muft  be  thruft  up- 
'  wards  by  the  preponderating  air;  it  will  never  by  it  be  explained  how  this  finger  is 

*  fo  drawn  downwards,  and  made  lb  ftrongly  to  ftick  to  the  tube.    For  it  cannot  by 

*  the  air  thrufting  upwards  be  thus  drawn  downwards.' 

Tnirs  farour  author's  objcc~tion,  in  anl'wcr  whereunto  I  have  divers  things  to  re- 
prelent,  to  fhew  that  a  g'od  account  may  be  given  of  this  experiment  in  the  hypothefis 
of  the  F.laterifts  ;  which  is  lufticient  to  manifeft  how  far  the  argument  is  from  being 
fo  unanfwerable  as  the  propofer  of  it  would  pcrfuade  his  reader. 

I  den v  then  that  the  finger  is  drawn  downward,  or  made  by  faction  to  adhere  to 
the-  tube  ;  but  I  explicate  that  which  he  calls  the  fuclion  of  the  finger,  as  I  lately  did 
in  anfwer  to  his  third  argument,  as  wc  ftiall  more  particularly  fee  anon. 

1 1 e  lays  indeed,  that  the  air  which  thruft  up  the  quickfilver  cannot  fo  ftrongly  draw 
down  the  finger.  As  if  the  air  were  not  a  fluid  body,  but  a  fingle  and  intire  pillar  of 
fomc  folid  nutter.  But  to  fhortcn  our  reply  to  his  objections,  the  beft  way  perhaps 
will  be  briefly  to  explicate  the  phx-nomcnon  thus : 

When 
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When  the  tube  is  filled  with  quicklilver,  the  finger  that  (tops  the  upper  orifice  is 
almoft  equally  preflcd  above  and  at  the  fides  by  the  contiguous  air ;  but  when  the 
lower  finger  is  removed,  then  the  cylinder  of  mercury,  which  before  gravitated  upon 
the  finger,  comes  to  gravitate  upon  the  rcllagnant  mercury,  and  by  its  intervention 
to  prels  againft  the  outward  air :  fo  that  againft  thofe  parts  of  the  finger  th.ic  are 
contiguous  to  the  air  there  is  all  the  wonted  prefllirc  of  the  outward  air ;  whereas 
againll  that  pulp  that  is  contiguous  to  the  mercury  there  is  not  fo  much  prefllirc  as 
againft  the  other  parts  of  the  finger,  by  two  thirds.  I  fay  by  two  thirds,  or  there- 
about, becaufe  the  mercurial  cylinder  in  this  experiment  is  fuppofed  to  be  twenty 
inches  high  •,  and  if  it  were  but  a  little  more  than  thirty  inches  high  (which  is  a  third 
more)  then  the  weight  of  the  quickfilver  would  takeoff  not  two  thirds  only,  but  the 
whole  prcflure  of  the  outward  air,  from  the  above-mentioned  pulp  of  the  finger. 
For  in  that  cafe  the  quickfilver  would  quite  defert  it,  and  fettle  beneath  it.  Where- 
fore fince  it  has  appeared  by  our  anfwer  to  the  examiner's  third  argument,  that  the 
prefllirc  of  the  outward  air  is  taken  off  from  the  body  that  remains  in  the  upper  part 
of  the  tube,  according  to  the  weight  of  the  liquor  fufpended  in  the  tube  ;  and  fince 
in  our  hypothefis  the  prcflure  of  the  outward  air  is  able  to  keep  thirty  inches  of 
quickfilver,  or  two  or  three  and  thirty  foot  of  water,  fufpended  in  a  tube  ;  it  need 
be  no  great  wonder,  if  a  prcflure  of  the  ambient  air,  equal  to  the  weight  of  a  cy- 
linder of  water  of  near  twenty  two  foot  long,  fhould  be  able  to  thruft  in  the  pulp 
of  the  finger  at  the  upper  orifice  of  the  tube,  and  make  it  ftick  clofcly  enough  to 
the  lip  of  it. 

I  know  the  examiner  affirms,  that  no  thralling  or  preflure  from  without  can  ever 
effect  fuch  an  adhefion  of  the  finger  to  the  tube.  But  this  fliould  be  as  well  proved 
as  faid.  But  firft,  though  I  am  willing  to  think  the  examiner  would  not  knowingly 
relate  any  thing  he  is  not  perfuaded  of;  yet  as  far  as  I,  and  another  perfon  very  well 
verfed  in  thefe  experiments,  have  purpofcly  tried,  I  could  not  find  the  adhefion  of 
the  finger  to  the  tube  to  be  near  fo  ftrong  as  our  author  hath  related.  Secondly,  if 
you  carefully  endeavour  by  prefllirc  and  otherwife  to  thruft  the  pulp  of  your  finger 
into  the  orifice  of  the  tube,  you  may  through  the  glafs  perceive  it  to  be  manifeftly 
tumid  in  the  cavity  of  the  pipe.  And  if  by  prefling  your  finger  againft  the  orifice 
of  the  tube,  you  fliould  not  make  the  pulp  adhere  quite  fo  ftrongly  to  the  tube,  nor 
(well  quite  fo  much  within  it,  as  may  happen  in  fome  mercurial  experiments  j  it  is  to 
be  coniidcred,  that  the  air  being  a  fluid  as  well  as  a  heavy  body,  it  docs  not  (as  groficr 
weights  would)  prefs  only  againft  the  upper  part  of  the  finger,  but  prefling  as  much 
of  the  finger  as  is  expofed  to  it  almoft  every  where,  and  almoft  uniformly,  as  well 
as  ftrongly,  it  docs  by  its  lateral  preflure  on  every  fide  thruft  in  the  pulp  of  the 
finger  into  the  hole,  where  there  is  not  any  rcfiftancc  at  all,  or  at  lcaft  near  fo  much 
prcflure  againft  the  pulp  as  that  of  the  ambient  air  againft  the  parts  of  the  finger 
contiguous  to  it. 

By  this  it  may  appear  that  we  need  not  borrow  the  objection  our  author  offers  to 
lend  us ;  namely,  that  in  the  experiment  under  confideration  the  quickfilver  is  preflcd 
downward  by  the  fpring  of  fome  air  lurking  betwixt  it  and  the  finger.  (Though  I 
am  prone  to  think,  that  unlefs  the  experiment  be  made  with  a  great  deal  of  care,  fuch 
a  thing  may  eafily  happen,  and  contribute  to  the  ftrongcr  adhefion  of  the  finger  to 
the  tube.)  This  I  fiy  may  appear,  notwithftanding  what  our  author  objects,,  that 
the  air  expanding  icfclf  will  thruft  away  the  finger  upwards,  fince  the  contrary  of 
that  pretence  we  have  lately  manifeftcd  in  the  anfwer  to  his  third  argument.  And 
as  for  what  he  adds,  to  confirm  his  argumentation,  in  thefe  words;  Quod  vel  inde 
cenfrmatur,  quia  cum  prapendcrans  ille  a.'r  fucccdai  (u;i  ajferitur)  loco  fullali  inferioris 
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digits,  id  eft,  toiem  mcdo  nunc  fuftentet  argentum  quo  ante  ab  applieato  digito  inferiore  fuf- 
tentabatur ;  manifeftum  eft,  non  debere,  juxta  banc  fententiam,  magis  deorfum  trabi  digitum 
fuperiorm  poft  fublatam  infcriorem  quam  ante.  Cum  itaque  contrarium  plane  doceat  expe- 
rientia,  fatis  liquet  fententiam  illam  effe  falfam :  4  Which  is  thence  confirmed,  becaufe 
'  if  that  preponderating  air  fuccecds,  as  is  aflerted,  in  the  place  of  the  lower  finger 

•  which  was  withdrawn,  that  is,  if  it  uphold  the  quickfilver  after  the  fame  manner 

•  which  it  was  upheld  by  the  lower  finger  applied  under  it;  it  is  manifeft  according 
4  to  this  opinion,  that  the  finger  on  the  top  ought  not  to  be  more  drawn  downwards 

•  after  the  lower  finger  is  removed  than  before.  Seeing  then  that  experience  teacheth 
4  the  contrary,  it  is  manifeft  that  opinion  muft  be  falfe  :'  We  muft  confider  that  the 
tube  being  fuppofed  perfectly  full  of  mercury,  the  finger  that  ftops  the  lower  orifice, 
is  wont  to  be  kept  ftrongly  prefled  againft  it,  left  any  of  that  ponderous  liquor  mould 
get  out  between  the  tube  and  the  finger.  So  that  although  both  the  lower  finger 
do  indeed  keep  up  the  mercury  in  the  tube,  and  die  preflure  of  the  outward  air 
would  do  fo  too  i  yet  there  is  this  difference,  that  the  preflure  of  the  atmofphere  de- 
pending upon  its  weight,  cannot  be  intended  and  weakened  as  we  pleafe,  as  can  that 
of  the  undermoft  finger.  And  therefore  whereas  the  atmofpherical  cylinder  will  not 
keep  up  a  cylinder  of  quickfilver  of  above  thirty  inches  high,  thofe  that  make  the 
Torricellian  experiment  do  often,  upon  one  occafion  or  other,  keep  up  with  the  finger 
a  mercurial  cylinder  of  perhaps  forty  or  fifty  inches,  or  far  more :  fo  that  whereas  in 
our  cafe,  before  the  removal  of  the  undermoft  finger,  the  pulp  of  the  uppermoft 
muft  have  about  the  feme  preflure  againft  it  where  it  is  contiguous  to  the  mercury, 
as  there  is  againft  the  other  part  of  the  fame  finger  •,  after  the  removal  of  the  under- 
moft finger,  there  is  as  much  of  the  atmofpherical  preflure,  if  I  may  fo  fpeak,  taken 
off  from  the  newly  mentioned  pulp,  as  counter- balances  a  cylinder  of  quickfilver  of 
twenty  inches  long. 

CHAP.  V. 

ftp  it.    n^HE  examiner's  fourth  and  laft  experiment  is  thus  propofed :  Quarto  denique 
X    (fays  he)  impugnatur    quia  ex  eo  fequetur,  argentum  vivum  perfimilem  tubum  e 
vafculo  exugi  poffe  eddem  prorfus  facilitate  qua  ex  eodem  exugcretur  aqua :  quod  tamen  expte 
rien'i*  repugnat,  qui  docemur  a  quam  in  os  fugentis  facillimi  at  trabi ;  quo  tamen  argen- 
tum vivum  ne  toto  quidem  adbibito  conatu  perduci  queat,  imo  vix  ad  tubi  medietatem. 

Sequelam  autem  Jic  oftendo :  Quia  cum  in  bac  fententia  nihil  aliud  agendum  Jit  quam  hoc, 
ut  per  tubum  Jic  afcendat  fubjetlus  liquor,  five  aqua  fuerit,  five  argentum,  mfi  ut  fugendo 
furfum  trabatur  air  tube  inclufus,  quo  fic  attratlo  afcendit  UHco  fubjetlus  liquor,  protrufus 
nimirum  ab  externo  acre jam  pr<eponaerante  ( uti  docet  Pecquettus  in  differtatione  anatomica 
pag.  6j.)  manifeftum  eft,  eadem  plane  facilitate  exugendum  fic  argentum  vivum  qua  exugi tur 
aqua :  quod  quum  experientia  tarn  aperte  repugnat,  neceffe  eft  fententiam  ex  qua  fequitur 
falfam  effe. 

4  In  the  fourth  place,  it  is  impugned,  becaufe  thence  it  would  follow  that  quick- 

•  filver  through  a  like  tube  might  be  fucked  with  the  lame  eafinefs  out  of  a  veflel 

•  that  water  is  fucked  out  of  the  fame.  Which  notwithftanding  is  contrary  to  cx- 
4  perience,  by  which  we  are  taught  that  water  is  eafily  drawn  into  the  mouth  of  him 
'  that  fucks  ;  whereas  quickfilver  cannot  be  drawn  thither  by  his  utmoft  endeavour, 
4  nay  fcarce  unto  the  middle  of  the  tube. 

*  The  fcquel  I  thus  manifeft :  becaufe  feeing,  according  to  this  opinion,  that  the 
4  liquor  underneath,  whether  it  be  water  or  mercury,  may  fo  afcend,  no  more  is 
4  required  but  that  the  air  (hut  in  the  tube  may  be  drawn  upwards  by  fucking ;  which 

4  being 
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1  being  drawn  up,  the  liquor  underneath  will  immediately  afcend,  being  thruft  thither 

■  by  the  external  air  now  preponderating  (as  Pecquet  declares  in  his  Anatomical  Dif- 
c  courfc,  p.  63.)  it  is  manifeft  that  the  mercury  may  be  fucked  out  with  the  fame 

■  eafinefs  that  water  is  fucked  out  with.  Which  being  fo  evidently  againft  experience, 
«  the  opinion  from  whence  it  is  deduced  muft  needs  be  falfc.' 

This  experiment  I  remember  I  made  fome  years  ago  j  accordingly,  it  is  alledged  in 
the  fourth  effay  of  the  treatife  (I  was  then  writing)  to  prove  againft  the  vulgar  opi- 
nion, that  liquors  do  not,  to  prevent  a  vacuum,  Ipontaneoufly  afcend  ;  which  I  prc- 
fume  will  be  fo  far  allowed  of  by  our  author,  who  would  have  liquors  fuppofed  to  be 
raifed  by  fu&ion  violently  drawn  up  by  the  contraction  of  his  funiculus.  But  to 
examine  this  experiment,  as  it  concerns  the  prefent  controverfy,  we  may  recall  to 
mind  that  we  formerly  (hewed  in  the  anfwer  to  our  author's  third  argument,  that 
when  the  mercurial  cylinder  that  leans  upon  the  reftagnant  mercury  has  at  the  other 
end  of  it  air,  kept  from  any  intercourfe  with  the  atmofpherc,  that  included  air  has  fo 
much  of  the  preflure  of  the  external  air  taken  off  from  it,  as  "counterpoifes  the  mer- 
curial cylinder.  And  the  finger  that  is  expofed  to  the  whole  preflure  of  the  ambient 
air  in  fome  of  its  parts,  and  in  others  but  to  the  much  fainter  preflure  of  the  in- 
cluded air,  endures  an  unufual  preflure  from  the  preponderating  power  of  the  at- 
mofphcre. 

We  may  confider  alfo,  that  diere  is  againft  the  thorax,  and  thofe  mufcles  of  the 
abdomen  that  are  fubfervient  to  refpiration,  the  preflure  of  the  whole  ambient  air. 
Which  preflure  notwithftanding,  the  mufcles  defigned  for  the  ufe  of  refpiration  are 
able,  without  any  confidcrable  refiftance,  to  dilate  the  thorax  at  pleafure ;  becaufe, 
as  fall  as  they  open  the  cheft,  and  by  dilating  it  weaken  the  fpring  of  that  air  which 
is  then  within  the  body,  the  external  air  by  flowing  in,  for  want  of  finding  the  ufual 
refiftance  there,  keeps  that  within  the  thorax  in  an  {equilibrium  of  force  with  that 
without.  Thefe  things  premifed,  it  is  not  difficult  in  our  hypothefis  to  give  an 
anfwer  to  our  examiner's  experiment.  For  we  fay  when  a  cylinder  of  mercury  is 
raifed  in  the  tube  to  any  confidcrable  height,  the  preflure  of  the  air  in  the  thorax  is 
leflencd  by  the  whole  weight  of  that  mercurial  cylinder  ;  and  confequendy  the  refpi- 
ratory  mufcles  are  thereby  difabled  to  dilate  the  cheft  as  freely  as  they  were  wont, 
by  reafon  of  the  prcvalency  of  the  undiminilhcd  preflure  of  the  external  air  againft 
the  weakened  preflure  of  the  internal.  But  if  inftead  of  mercury  you  fubftitute 
water,  fo  Ihort  a  cylinder  of  that  comparatively  light  liquor  takes  oft*  fo  little  of  the 
preflure  of  the  included  air,  that  it  comes  into  the  lungs  with  almoft  its  ufual  ftrength, 
and  confequendy  with  almoft  as  much  force  as  the  outward  air  prcfles  with  againft 
the  thorax. 

And  on  this  occafion  there  occurs  to  my  thoughts  a  noble  experiment  of  the  moft 
ingenious  Monfieur  Pafchalt  which  clearly  fliews,  that  if  we  could  free  the  upper 
part  of  fuch  a  tube  as  we  are  now  confidering  from  the  preflure  of  all  internal  air, 
it  would  follow,  as  the  examiner  fays  it  Ihould,  that  the  quickfilver  would  by  the 
preflure  of  the  outward  air  be  impelled  up  into  the  tube  as  well  as  water,  till  it  had 
attained  a  height  great  enough  to  make  its  weight  not  inferior,  but  equal  to  that  of 
the  atmofphere.  The  experiment  itfelf  being  fo  pertinent  and  confidcrable,  we  ftull 
annex  it  in  the  fame  words  wherein  it  is  related  by  his  countryman  and  acquaintance, 


the  learned  and  candid  Gajfendus :  Neque  hoc  verb  folum,  fed  infuper  vitreo  diabele  c/yjie-  e.g.  p^r. 
rive  ea  qua  par  fuerit  longitudine  ccnfetloy  &  pofi  embolum  ad  crifiaum  ufque  compuffum, 
immijfo  ad  normam  in  fubjecfum  hydrargyrum,  deprebendit,  ubi  embolum  fenfim  deinde  edu-  d, 
citur,  confequi  hydrargyrum  afcendereque  ad  eandem  ufque  duorum  pedum  fcf  digitcrum  triimpS^ 
cum  Jemije  altitudmem.    *  And  not  only  this,  but  over  and  above,  if  a  glafs  diab 
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*  or  fyringc  be  made  of  a  fufficicnt  length,  and  after  that  the  fucker  is  thruft  into 

*  the  utmoft  orifice,  it  be  placed  according  to  ufe  in  the  mercury  underneath  \  he 

*  finds  that  as  foon  as  the  fucker  is  drawn  out,  the  mercury  follows,  and  afcends  to 

*  the  fame  height  of  two  feet  and  three  inches  and  an  half.'  To  which  he  imme- 
diately fubjoins  a  circumftance  very  confiderable  to  the  prefent  controvcrfy,  in  the 
following  claufe :  Ac  ubi  deinceps,  adbibita  licet  non  majore  vi,  mbolum  aliius  educitur, 
confiftere  hydrargyrum,  neque  amplius  confequi,  ac  fieri  interim  Inane,  quod  fpatium  inter- 
cipitur  ab  ipfo  ad  mbolum  ufque.  1  And  when  afterwards,  although  no  greater  force 
«  be  added,  the  fucker  is  drawn  higher,  he  finds  that  the  mercury  ftands,  and  fol- 

*  lows  no  further ;  and  fo  that  fpace  is  made  empty  which  remains  between  the  mcr- 
«  cury  and  the  fucker.'  Thus  far  he.  So  that  as  to  the  examiner's  experiment,  we 
may  well  explicate  it  in  our  hypothefis,  by  faying,  that,  agreeably  to  it,  it  happens, 
that  in  a  more  forcible  refpiration  the  mercurial  cylinder  is  raifed  higher  than  in  a 
more  languid  ;  becaufe,  in  the  former  cafe,  the  chert  being  more  dilated,  the  includ- 
ed air  is  alfo  more  expanded ;  whereby  its  debilitated  fpnng  cannot  as  before  enable 
the  mercurial  cylinder  to  countcrpoile  altogether  the  preflure  of  the  ambient  air. 
And  that  the  reafon  why  the  quickfilver  is  not  by  refpiration  raifed  as  high  as  it  is 
kept  fufpended  in  the  Torricellian  experiment,  is  not,  that  the  preflure  of  the  out- 
ward air  is  unable  to  to  raife  it  fo  high,  but  becaufe,  as  we  have  already  declared,  the 
free  dilatation  of  the  thorax  is  oppofed  by  the  preflure  of  the  ambient  air :  which 
preflure  being  againft  fo  great  a  fupcrficies,  and  being  but  imperfectly  rcfiftcd  by  the 
debilitated  preflure  of  the  air  within  the  thorax,  will  be  eafily  imagined  to  be  very 
confiderable,  by  him  who  confidcrs  that  in  our  engine  the  preflure  of  the  external 
air  againft:  the  fucker  of  lefs  than  three  inches  diameter  was,  as  we  relate  in  die  33d 
experiment,  able  to  thruft  up  a  weight  of  above  a  hundred  pound.  And  here  we 
may  obferve  upon  the  by,  in  confirmation  of  our  former  doctrine,  that  when  we 
ftrongly  fuck  up  quickfilver  in  a  glafs  tube,  though  the  elevation  of  the  quickfilver 
be,  according  to  our  author,  performed  likewife  by  his  Funiculus  contracting  itfelf 
every  way,  and  though  there  be  a  communication  betwixt  the  internal  furface  of  the 
lungs,  and  the  cavity  of  die  tube  -,  yet  wc  feel  not  in  our  lungs  any  endeavour  of  the 
ftirinking  Funiculus  to  tear  off  that  membrane  they  arc  lined  with. 

And  thus  we  have  examined  our  author's  four  arguments,  to  prove  that  in  the 
Torricellian  experiment  the  quickfilver  cannot  be  kept  fufpended  by  the  counterpoifc 
of  the  external  air :  againft  which  opinion  he  tells  us  indeed,  that  other  arguments 

**t'  '9-  '"'o^  ^e  Pledged,  but  as  it  is  not  probable  that  if  he  had  thought  them  better  than 
thole  he  has  elected  to  infift  on,  he  would  have  omitted  them,  lb  it  is  not  unlikely 
that  anfwera  might  be  as  well  found  for  them  as  for  the  others  ;  efpecially  fince  that 
which  he  fingles  out  for  a  fpecimen  is,  that  from  his  adverfaries  hypothefis  it  would 
follow,  that  the  quickfilver  would  deicend  much  more  ( I  fuppofe  it  is  a  miftake  of  the 
pit  fs,  for  much  lei's)  in  cold  weather  than  in  hot,  becaufe  the  air  is  then  thicker  and 
heavier,  and  therefore  ought  to  impel  up  the  quickfilver  higher.  For  befides  that  we 
(hall  in  its  due  plare  queftion  the  validity  of  our  author's  confequence,  it  will  be  here 
fufficicnt  to  reply,  that  the  obfervation  on  which  he  grounds  it  does  not  conftandy 
hoi  J,  as  his  obje;tion~fuppofcs :  which  may  appear  by  that  part  of  our  1 8  th  experi- 
ment whence  the  matter  of  fact  is  dci'umed,  as  we  (hall  have  occafion  to  take  further 
m-ticc  of  when  we  fliall  come  to  the  defence  of  that  experiment  So  that  what  has 
bet  ii  hitherto  difcourfed  on  both  fides  bei-ir^  duly  confidercd,  the  reader  is  left  to  judge 
what  around  the  ex  -miner  had  for  the  't.* wherewith  he  is  pleafed  to  conclude 

?'i<1*-  his  third  chapter )  M.neat  igitur  tit  argument  "u  temprebatum,  quorum  quodlilet  fe  fclo 
f  jpi »/»- crgentum  (ftielo  txperimento  in  luo  a  per  to)  per  evterni  aeris  gravitate*  a  lapfu 
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titinim  fuftcntari.  1  Be  it  therefore  confirmed  by  fo  many  arguments,  of  which  every 
«  one  is  fofficient  in  itfclf,  that  quickfilver  (the  experiment  being  made  in  an  open 
<  place)  is  noc  upheld  from  falling  by  the  weight  of  the  external  air.' 

CHAP.  VI. 

HI  S  fourth  chapter,  wherein  the  title  promifes  that  he  will  prove,  argent  urn  in 
loco  occlufo  nonfujlentari  a  lapfu  per  ipfum  a'eris  elaterium,  *  that  quickfilver  in  a 

*  clofc  fpace  is  not  upheld  from  falling  by  the  clatcr  or  fpring  of  the  air  j*  is  very 
fliort,  and  does  not  require  that  we  fliould  dwell  long  upon  it.  For  the  proof  he 
brings  of  his  affertion  being  this,  Cum  tota  vis  bujus  elaierii  pendeat  a  rcfutato  jam 
aeris  aquipondio  cum  digitis  29  J  argtnti  vivi,  ita  ut  ntcplus  nec  minus  facial  hoc  claterium 
in  loco  occlufo  quam  jit  per  illud  <equipondium  in  loco  aperto ;  manifeftum  eft,  cum  jam  cjlen- 
fum  Jit  fitlitium  plane  effe  bujufmodi  aquipondium,  fitlitium  quoque  effe  tale  elaterium :  4  Sec- 

*  ing  the  whole  power  of  this  fpring  depends  upon  the  already-confuted  equilibrium 
«  of  the  air  with  29  inches  and  an  half  of  quickfilver,  fo  that  this  fpring  does  neither 
'  more  nor  lefs  in  a  clofe  place  than  is  done  by  that  equilibrium  in  an  open  place  i 

*  it  is  manifeft,  feeing  this  equilibrium  is  already  rticwn  to  be  plainly  fictitious  and 

*  imaginary,  that  the  fpring  of  the  air  is  fo  likewife.'  This  being  no  new  argument, 
but  an  inference  from  thofc  he  had  fet  down  in  the  former  chapter,  by  our  aniwers  to 
them  it  is  become  ncedlcfs  for  us  to  make  any  diftinct  reply  to  this.  We  fliall  rather 
defire  the  reader  to  take  notice,  that  whereas  our  author  fays,  that  according  to  his 
adverfaries,  Nec  plus  nec  minus  facial  hoc  elaterium  in  loco  occlufo  quam  fit  per  iilad  <rqui- 
pondium  in  loco  aperto  :  *  And  that  this  fpring  doth  neither  more  nor  lei's  in  a  clofc 
place,  than  is  done  by  that  equilibrium  in  an  open  place:'  Whatever  others  may 
have  written,  we  for  our  part  allow  of  this  opinion  but  in  fome  cafes  •,  for  in  others 
we  have  performed  much  more  by  the  fpring  of  the  air,  which  we  can  within  certain 
limits  increafe  at  plcafure,  than  can  be  performed  by  the  bare  weight,  which  for  aught 
we  know  remains  always  fomewhat  near  the  fame.  And  of  this  advantage  that  the 
fpring  of  the  air  may  have  in  point  of  force  above  the  weight  of  it,  we  have  for- 
merly given  an  inftance  in  our  17th  experiment  (where,  by  comprefiing  the  air  in  ihe 
receiver,  we  impelled  the  mercurial  cylinder  higher  than  the  ftation  at  which  the 
counterpoifc  of  the  air  is  wont  to  fuftain  it)  and  mall  hereafter  have  occafion  to  give 
yet  more  confiderable  proofs.  To  the  lately  recited  words  our  examiner  fubjoins 
thefe;  Adde,  cum  all&ta  jam  capite  prtcedente  experiment  a  de  adbaficnt  digiii,  (sc.  ecdem  P*t*  si. ' 
modofe  babentinlcco  claufoacin  aperto,  neceffarium  effe  facia  ex  eis  argumenia  contra  .ratei- 
pondium,  eadem  quoque  contra  elaterium  vim  habere.    '  Add,  that  feeing  the  experiments 

1  brought  in  the  chapter  above  of  the  adhefion  of  the  finger,  &c.  are  alike  in  a  dole: 

*  and  an  open  place ;  it  is  neceflary  and  certain,  that  the  fame  arguments  made 

*  againft  the  equilibrium  have  force  againft  the  fpring  of  the  air.'  But  though  he 
propofc  this  as  a  new  argument,  yet  fince  it  is  built  but  upon  the  adhefion  of  the 
finger  (of  which  we  have  already  given  an  account  in  our  hypothefis)  I  fee  not  how 
it  requires  any  new  and  particular  anfwer.  And  whereas  he  lays,  that  the  experi- 
ments he  had  mentioned  concerning  the  adhefion  of  one's  finger,  Sec.  ecdem  mcdo  fe 
bahent  in  loco  claufo  ac  in  aperto  ;  I  could  wilh  he  had  added  what  way  l.c  took  to 
make  the  trials.  For  he  gives  no  intimation  that  he  did  them  any  other  ways  than 
in  ordinary  rooms  :  and  in  fuch  there  fcarce  ever  wants  a  communication  betwixt  the 
inward  and  outward  air,  cither  at  the  chimney,  or  window,  or  door  not  acatcly  fluir, 

or 
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or  at  fome  hole  or  crevice  or  other,  by  means  of  which  the  weight  of  the  atmofphere 
has  its  operation  within  the  room. 

To  his  fecond  argument  our  author  adds  not  a  third,  unlefs  we  take  take  that  for 

-  »r.  40  argument  which  he  immediately  annexes  to  his  laft  recited  words :  Et  profeSb  (fays 
he)  fi  fecum  expenderent  bi  author es,  quanta  Jit  difficultas  explicandi  bujufmodi  air  is  ela- 
teriunty  niji  idem  aer  fe  folo  occupet  major  em  locum  (ut  paulo  ante)  credo -eos  fententiam 
facile  mutaturos.  «  And  really  if  thefe  authors  would  confider  how  great  a  difficulty 
«  there  is  in  explaining  this  fpring  of  the  air,  unlefs  the  fame  air  by  itfclf  alone  may 
*  take  up  a  greater  place,  I  believe  they  would  readily  alter  their  opinion.'  But  this 
being  faid  gratis,  does  not  exact  an  anfwer ;  and  he  muft  make  it  more  intelligible 
than  any  man  that  I  know  of  has  yet  done,  how  the  fame  air  can  adequately  fill  more 
fpace  at  one  time  than  at  another,  before  he  perfuade  me  to  change  my  opinion  about 

r  tn  the  fpring  of  the  air:  efpecially  fince  he  himfelf  allows  that  the  air  has  a  fpring, 
whereby  it  is  able,  when  it  has  been  violently  comprefled,  to  recover  its  due  extenfion; 
the  manner  whereof  if  he  will  intelligibly  explicate,  his  adverfaries  will  have  no  great 
difficulty  to  make  out  the  fpring  of  the  air.  But  whether  his  hypothefis,  or  ours, 
be  the  more  intelligible,  will  be  more  properly  confidercd  in  the  fecond  part  of  our 
difcourfe,  to  which  we  will  therefore  now  proceed. 


PART  IL 

PPherein  the  Adverfaries  Funicular  Hypothefis  is  examined, 

CHAP.  I. 

What  is  alleged  to  prove  the  Funiculus,  is  confidercd*,  and  fome  difficulties  are  propofed 

againft  the  Hxpotbefts. 

THE  hypothefis  that  the  examiner  would,  as  a  better,  fubftitute  in  the  place  of 
ours,  is,  if  I  miftake  it  not,  briefly  this ;  that  the  things  we  afcribe  to  the 
weight  or  fpring  of  the  air  are  really  performed  by  neither,  but  by  a  certain  Funi- 
culus, or  extremely  thin  fubftance,  provided  in  fuch  cafes  by  nature,  ne  detur  vacuum, 
which  being  exceedingly  rarefied  by  a  forcible  diflenfion,  docs  perpetually  and  ftrongly 
endeavour  to  contract  itfelf  into  dimenfions  more  agreeable  to  the  nature  of  the 
diftended  body  ;  and  confcquently  does  violently  attract  all  the  bodies  whereunto  it  is 
.contiguous,  if  they  be  not  too  heavy  to  be  removed  by  it. 

But  this  hypothefis  of  our  author's  does  to  me,  I  confefs,  appear  liable  to  fuch 
-exceptions,  that  though  I  difliked  that  of  his  adverfaries,  yet  1  fhould  not  embrace 
his,  but  rather  wait  till  time  and  further  {peculations  or  trials  fhould  fuggeft  fome 
other  theory,  fitter  to  be  acquiefced  in  than  this  ;  which  feems  to  be  partly  precarious, 
partly  unintelligible,  partly  infufficient,  and  befides  needlefs :  though  it  will  not  be 
lb  convenient  to  prove  each  of  thefe  apart,  becaufe  divers  of  my  objections  tend  to 
prove  the  doctrine,  againft  which  they  are  alleged  obnoxious  to  more  than  one  of  the 
imputed  imperfections. 

First, 
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First,  then,  the  arguments  by  which  our  author  endeavours  to  evince  his  Funi- 
cuius,  are  incompetent  for  that  end.  The  arguments  which  he  propofes  in  his  fixth 
chapter  (where  he  undertakes  to  make  good  liis  aflertion)  I  there  find  to  be  three. 

The  firft  he  fets  down  in  thefe  words    Conjlat  hoc  primb  ex  jam  diSis  capite  prace-  ft^t* 
dente :  nequit  enim  argenlum  defcendens  fic  digitum  deor/um  trabere,  tuboque  affigere^  nifi  a 
tali  funiculo  fufpendatur,  eumque  fuo  pondere  vehtmenter  extended,  utper  fe  pattt.    4  This 

*  appears  from  what  has  teen  already  fpoken  in  the  preceding  chapter :  for  the 
1  quickfilver  defcending,  cannot  fo  draw  the  finger  downwards,  and  faftcn  it  unto 

*  the  tube,  unlcfs  it  be  hung  upon  the  finger  by  fuch  a  cord,  which  by  its  weight 

*  it  vehemently  ftretches,  as  is  manifeft  by  itfelf.'  But  to  this  proof  anfwer  has  been 
made  already  in  the  former  part  of  this  difcourfe :  only  whereas  the  author  feems  to 
refer  us  to  the  foregoing  chapter,  we  will  look  back  to  it,  and  take  notice  of  what  I 
find  there  againft  the  Vacuifts.  For  though  I  neither  am  bound,  nor  intend,,  in  this 
difcourfe,  to  declare  myfelf  for  or  againft  a  vacuum ;  yet,  fince  I  am  now  writing 
againft  the  funicular  hypothefis,  it  will  much  conduce  to  lhew  that  it  is  not  firmly 
grounded,  if  I  examine  what  he  here  alleges  againft  the  aflertors  of  a  vacuum. 

In  the  next  place  therefore,  I  confider  that,  according  to  the  examiner,  there  can 
be  no  vacuum  ;  and  that  he  makes  to  be  the  main  reafon  why  nature  in  the  Torri- 
cellian and  our  experiments  does  act  after  fo  extraordinary  a  manner  as  is  requifite  to 
the  production  of  his  Funiculus.  For,  in  the  47th  page,  having,  in  his  adverfaries 
name,  demanded  what  need  there  is,  at  the  defcent  of  the  quickfilver,  that  before  it 
falls,  a  fuperficies  lhould  be  feparated  from  it,  and  extended ;  Rtfpondeo  (fays  he)  idee 
bec  fieri,  ne  detur  vacuum ;  cum  nihil  aliud  ibi  adfit  quod  loco  argenti  defcendentis  poffit 
fuccedere,    '  I  anfwer,  that  this  comes  to  pafs,  that  there  may  be  no  vacuity,  feeing 

*  there  is  nothing  elfe  there  that  can  fucceed  into  the  place  of  the  defcending  quick- 
'  filver.'  To  which  he  immediately  fubjoins  (with  what  cogency  I  will  not  now  ex- 
amine) Atque  bine  plane  conjirmatur  commune  illud  per  tot  jam  elapfa  fecula  ufurpatum  in 
febolis  axioma,  viz.  Naturam  a  vacuo  ahborrere.  *  And  hence  is  confirmed  that 
'  common  axiom  ufed  in  the  fchools  for  fo  many  ages  paft,  that  nature  doth  abhor 
'  a  vacuum.'  And  though  he  feem  to  make  his  Funiculus  the  immediate  caufc  of 
the  phasnomcna  occurring  in  the  Torricellian  and  our  experiments ;  yet  that,  if  you 
purfue  the  inquiry  a  little  higher,  he  refolvcs  them  into  nature's  abhorrency  of  a 
vacuum,  himfelf  plainly  informs  us  in  the  next  page  -,  Nam  licet  (fays  he)  immediata  tn, 
ratio  cur  aqua  v.  g.  ex  bydria  bortulana  fuperne  claufa  (quo  exemplo  utuntur)  non  defcen- 
dat,  non  fit  metus  vacui,  fed  ea  quam  modo  diximus,  nempe  quod  non  detur  fufficiens  pondus 

ad  folvendum  ilium  nexum  quo  adbareat  aqua  claufa  bydria  fummitati  -.  ad  earn  tamen 
rationem  tandem  neceffario  veniendum  ejl.    *  For  though  the  immediate  caufe  why 

*  water  (for  inftance)  doth  not  defcend  from  a  gardener's  watering-pot,  (for  that  ex- 
1  ample  they  ufe)  ftopt  on  the  top,  is  not  the  fear  of  a  vacuum,  but  the  reafon  now 

*  mentioned ;  namely,  that  there  is  not  weight  fufficient  to  loofe  that  conjuncture 
4  by  which  the  water  doth  adhere  to  the  top  of  the  clofed  water-pot :  neverthelcfs,  in 

*  the  end,  wemuft  of  neceflity  come  to  that  caufc.'  But  though,  as  well  our  author's 
Funiculus  as  the  other  fcarce  conceivable  hypothefes  that  learned  men  have  devifed, . 
to  account  for  the  fiifpcnfion  of  the  quickfilver  otherwifc  than  by  the  refiftance  of 
the  external  air,  feem  to  have  been  excogitated  only  to  (hun  the  necefiity  of  admit- 
ting a  vacuum ;  yet  I  fee  not  how  our  examiner  cogently  proves,  either  that  there 
can  be  none  in  rerum  naturd,  or  that  de  faflo  there  is  none  produced  in  thefe  experi- 
ments. For,  in  his  fifth  chapter  (where  he  profefiedly  undertakes  that  tafk)  he  has 
but  thefe  two  incompetent  arguments.  The  firft  is  drawn  from  the  attraction,  as  he 
fuppofes,  of  the  finger  into  the  delerted  cavity  of  the  tube  in  the  Torricellian  expe- 
riment : 
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r»l<\t.  rimcnt :  £>u*  qui  Jem  (fays  he)  tarn  vebemens  traUio  id  adkrjlo,  cum  mn  nifi  a  reali  alt- 
quo  corfore  inter  digitum  id  argentum  cctiftitutum  queat  provenire,  manifeflum  eft  fpatium 
Mud  vacuum  ncn  ejfe,  Jed  vera  aUquA  fubjianiii  rcpletum.    '  Which  traction  and  adhc- 

*  fion,  when  it  cannot  proceed  but  from  fome  real  body  placed  between  the  finger 
'  and  the  mercury,  it  is  manifelt  that  that  fpace  is  not  empty,  but  filled  with  fome 

*  true  fubftance.'  But  to  this  argument  having  already  given  an  anfwer,  let  us  (with- 
out ftaying  to  urge,  that  the  Vacuifts  will  perhaps  object,  that  they  fee  not  a  necef- 
fity,  though  they  mould  admit  of  traction  in  the  caie,  that  the  internal  fubftance 
mull  therefore  perfectly  rcplcnifh  the  defertcd  cavity ;  without  prcfllng  this,  1  fay, 
let  us)  confidcr  hi?  other,  which  he  draws  from  the  diaphaneity  of  the  defertcd  part 
of  the  tube,  which  fpacc,  he  fays,  were  it  empty,  would  appear  like  a  little  black 
pillar,  Eo  quod  null* /pedes  vifualcs  neque  ab  eo  neque  per  illud  poffunt  ad  cculum  perve- 
mre :  *  Bccaufe  no  vifual  fpecies  could  proceed  either  from  ir,  or  through  it,  unto 

*  the  eye.'  But  (not  to  engage  ourfelves  in  optical  fpccuLitions  and  controvcrfies)  if 
we  grant  him  fomewhat  more  than  perhaps  he  can  prove  ;  yet  as  the  experiment  will 
not  demonftrate  that  there  is  nothing  of  body  in  any  part  of  the  fpace  defertcd  by 
the  mercury,  fo  neither  will  the -argument  conclude  (as  the  propofer  of  it  does  tw  ice 
in  this  chapter)  that  fpacc  vera  aliqud  fubjlantid  repleri,  '  to  be  filled  with  any  true 

*  fubftance.'  For,  .according  to  the  hypothefis  of  the  Epicureans  and  other  Atomifta, 
who  make  Light  to  be  a  corporeal  effluvium  from  lucid  bodies,  and  to  confift  of 
atoms  fo  minute  as  freely  to  get  in  at  tlie  narrow  pores  of  glais,  there  will  be  no 
caufe  to  deny  interfpcriVd  vacuities  in  the  upper  part  of  the  tube.  For  the  corpufclcs 
of  light  that  permeate  that  fpacc  may  be  fo  numerous,  as  to  leave  no  fenfible  part 
of  it  un-inligntencd  ;  and  yet  may  have  fo  many  little  empty  intervals  betwixt  them, 
that  if  all  that  is  corporeal  in  the  fpace  we  fpeak  of  were  united  into  one  lump,  it 
would  not  perhaps  adequately  fill  the  one  half  (not  to  fay  the  tenth,  or  even  the 
hundredth  part)  of  the  whole  fpacc  :  according  to  what  we  have  noted  in  the  17th 
experiment,  that  a  room  may  appear  full  of  the  fmoke  of  a  perfume,  though  if  all 
the  corpufclcs  that  compote  that  fmoke  were  re-united,  they  would  again  make  up 
but  a  finall  pifril.  To  which  purpole  I  remember  I  have  taken  camphirc,  of  which 
a  little  will  lill  a  room  with  its  odour,  and  having  in  well-clofed  diitillatory  glafles 
c  ..ir  hr  the  fumes  driven  over  by  heat,  I  thereby  reduced  them  to  re-conjoin  into  true 
camphirc,  whole  bulk  i>  very  inconfidcrablc  in  comparifon  of  the  fpacc  it  fills  as  to 
knfe,  when  the  odorous  corpufclcs  arc  fcattcrcd  through  the  free  air. 

To  which  1  might  add,  that  the  Torricellian  experiment  being  made  in  a  dark 
night,  or  in  a  room  perfectly  darkened,  if  it  fucceed  (as  there  is  little  caufe  to  expect 
it  will  not)  it  may  well  be  doubted  whether  our  author's  argument  will  there  take 
place.  For  if  he  endeavour  to  prove  that  the  place  in  queftion  was  full  in  the  dark, 
bee. ufc,  upon  the  letting  in  of  the  day,  or  the  bringing  in  of  a  candle,  the  light 
appears  within  it,  the  Vacuifts  may  reply  according  to  their  hypothefis,  that  that  light 
is  a  new  one,  flowing  from  the  lucid  body  that  darts  its  corporeal  beams  quite  through 
the  glftfi  and  fpace  we  difpute  about,  which,  for  want  or  fuch  corpufclcs,  were  not 
jt:ft  bvfore  vifiblc. 

And  fuppofing  light  not  to  be  made  by  a  trajeclion  of  atoms  through  diaphanous 
bodies,  but  a  prop  -i  n  of  the  impulfe  of  lucid  bodies  through  them  j  yet  it  will 
not  thence  neceflarily  follow,  that  the  defertcd  part  of  the  tube  mult  be  full:  as  in 
our  27th  .expeiiment  (though  many  of  thole  grofs  aerial  particles  that  appeared  nc- 
cefljry  to  convey  a  languid  found  were  drawn  out  of  our  receiver  at  the  firft  and 
fecond  ex  fuel  ion  :  yet  there  remained  lb  many  of  the  like  corpufclcs,  that  thofethat 
were  wanting,  were  not  milled  by  the  fenfe,  though  afterwards,  when  afar  greater 

number 
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number  was  drawn  out,  they  were)  fo  there  may  be  matter  enough  remaining  to 
tranfmit  the  impulfe  of  light ;  though  betwixt  the  particles  of  that  matter  there 
mould  be  ftore  of  vacuities  intercepted.  Whereas  our  author  pretends  to  prove,  not 
only  that  there  is  no  coacervate  vacuity  in  the  fpace  fo  often  mentioned,  but  abfo- 
lutcly  that  there  is  none.  For  it  is  in  this  laft  fenfe  as  well  as  the  other,  that  the 
fchools,  and  our  author  who  defends  their  opinion,  deny  a  vacuum. 

But  notwithstanding  what  we  have  now  difcourfed,  as  in  our  i  7th  experiment,  we 
declined  determining  whether  there  be  a  vacuum  or  no  \  fo  now,  what  we  have  faid 
to  the  examiner's  argument,  has  not  been  to  declare  our  whole  fenfe  of  .the  contro- 
verfy,  but  only  to  fhew,  that  though  his  hypothefis  fuppofes  there  is  no  vacuum,  yet 
his  arguments  do  not  fufficiently  prove  it  j  which  may  help  to  fliew  his  doctrine  to  be 
precarious :  for  otherwife  the  Cartefians,  though  Plcnifts,  may  plaufibly  enough 
(whither  truly  or  no,  I  now  difpute  not)  decline  the  neceflity  of  admitting  a  vacuum 
in  the  deferted  fpace  of  the  tube,  by  fuppofing  it  filled  with  their  fecond  and  firft  ele- 
ment, whofe  particles  they  imagine  to  be  mute  enough  freely  to  pafs  in  and  out  through 
the  pores  of  glafs.  But  then  they  mult  allow  the  prefliire  of  the  outward  air  to  be 
the  caufe  of  the  fufpenfion  of  the  quickfilver :  for  though  the  materia  ccckft'a  may 
readily  fill  the  fpaccs  the  mercury  delerts ;  yet  that  within  the  tube  cannot  hinder  io 
ponderous  a  liquor  from  fubfiding  as  low  as  the  rcftagnant  mercury ;  ftnee  all  the 
parts  of  the  tube,  as  well  the  lowermoft  as  the  uppermoft,  being  pervious  to  that 
fubtile  matter,  it  may  with  like  facility  fucceed  in  whatever  part  of  die  tube  fhall  be 
forfaken  by  the  quickfilver. 

The  examiner's  fecond  argument  in  the  fame  place  is,  that  fince  the  mercurial  cy- 
linder is  not  fuftained  by  the  outward  air,  it  mull  neceffarily  be,  that  it  be  kept  fuf- 
pended  by  his  internal  firing.  But  fince,  for  the  proof  of  this  he  is  content  to  refer 
us  to  the  third  chapter,  our  having  already  examined  that,  allows  us  to  proceed  to  his 
third  argument,  which  is,  that  the  mercurial  cylinder  refting  in  its  wonted  Itation, 
does  not  gravitate  ;  as  may  appear  by  applying  the  finger  to  the  immerfed  or  lower 
orifice  of  the  tube.  Whence  he  infers,  that  it  muft  of  neceflity  be  fufpended  from 
within  the  tube.  And  indeed  if  you  dexteroufiy  apply  your  finger  to  the  open  end  of 
the  tube,  when  you  have  almoft,  but  not  quite,  lifted  it  out  of  the  reftagnant  mer- 
cury (which  circumftance  muft  not  be  neglected,  though  our  author  have  omitted  it) 
that  fo  you  may  fhut  up  no  more  quickfilver  than  the  mercurial  cylinder  is  wont  to 
confiftof,  you  will  find  the  experiment  to  fucceed  well  enough  (which  nukes  me 
fomewhat  wonder  to  find  it  affirmed,  that  the  learned  Maignan  denies  it)  not  but  that 
you  will  feel  upon  your  finger,  a  gravitation  or  preflurc  of  the  glafs  tube,  and  the 
contained  mercury  as  of  one  body  but  that  you  will  not  feel  any  fcnfiblc  preflurc  of 
the  mercury  apart,  as  if  it  endeavoured  to  thruft  away  your  finger  from  the  tube. 
But  the  reafon  of  this  is  not  hard  to  give  in  our  hypothefis  v  for  according  to  that,  the 
mercurial  cylinder  and  the  air  counterpoifing  one  another,  the  finger  fuftains  not  any 
fenfibly  differing  preflurc  from  the  ambient  air  that  preflfes  againft  the  nail  and  fides 
of  it,  and  from  the  included  quickfilver  that  preflcs  againft  the  pulp.  But  if  the' 
mercurial  cylinder  fhould  exceed  the  ufual  length,  then  the  finger  would  feel  fome 
preflurc  from  that  furplufage  of  quickfilver,  wliich  the  air  docs  not  aflift  the  finger 
to  iuftain.  So  t'ft.u  this  pleaiant  phasnoinenon  may  be  as  well  folved  in  our  hypothe- 
fis as  in  the  examiner's  :  in  which,  if  we  had  time  to  clear  an  objection  which  wc 
forefee  might  be  made,  but  might  be  anfwercU  too,  we  would  demand  why,  when 
the  mercury  included  in  the  tube  is  but  of  a  due  altitude,  it  fhould  run  out  upon  the 
removal  of  the  finger  thnt  ftops  it  beneath,  in  cafe  it  be  frftained  only  by  the  internal 
Funiculus,  and  do,  according  to  his  doftrine,  when  the  Funiculus  luftains  it,  tmu- 
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late  a  folid  body,  if  the  preflurc  of  the  external  air  has  not  (as  our  author  teaches  ic 
not  to  have)  any  thing  to  do  in  this  matter. 

And  if  Ibme  inquifitivc  perfon  lhall  here  objed,  that  certainly  the  finger  muft  feel 
much  pain  by  being  fqueezed  between  two  fuch  preffures  as  that  of  a  pillar  of  thirty 
inches  of  quickfilver  on  the  one  fide,  and  an  equivalent  preflurc  from  the  atmofphc- 
rical  pillar  on  the  other,  it  may  readily  be  reprefented,  that  in  fluid  bodies  (fuch  as 
are  thofc  concerned  in  our  difficulty)  a  folid  body  has  no  fuch  fenfe  of  preflurc  from 
the  ambient  bodies  as  (unlefs  experience  had  otherwife  inftructed  us)  we  ftiould  per- 
haps imagine.  For,  not  to  mention  that  having  inquired  of  a  famous  diver,  whether 
he  found  himfelf  fenfibly  comprefled  by  the  water  at  the  bottom  of  the  fea;  he 
agreed  with  the  generality  of  divers  in  the  negative.  I  am  informed  that  the  learned 
Maignan  did  purpofely  try,  that  his  hand  being  thruft  three  or  four  palms  deep  into 
quickfilver,  his  fingers  were  not  fenfible,  cither  of  any  weight  from  the  incumbent, 
or  of  any  preflurc  from  the  ambient  quickfilver.  The  reafbn  of  which  (whether  that 
inquifitive  man  have  given  it  or  no)  is  not  neceflary,  in  our  prelent  controverfy,  to 
be  looked  after. 

To  thefe  three  arguments  the  examiner  adds  not  a  fourth,  unlefs  he  defigns  to  pre- 
JV*s-  fent  it  us  in  this  concluding  paflage  :  Hue  etiam  faciunt  infignes  iibrationes,  quibus  ar- 
gentum  Jubito  dtfcendtns  agitalur :  idem  enim  tie  fit>  quod  in  aliis  pendulis  67  ab  alto 
demiffii  fieri  folet.  '  And  to  this  purpofe  make  thofe  confiderable  vibrations,  with 
*  which  quickfiWer  is  ftirred  in  its  defcent :  for  the  fame  thing  happens  here,  that 
'  befalls  other  pendula  in  their  fall  from  on  high.'  But  of  this  phenomenon  alio  it  is 
eafy  to  give  an  account  in  our  hypothefis  by  two  fevcral  ways ;  whereof  the  firft 
(which  is  proper  chiefly  when  the  experiment  is  made  in  a  clofe  place,  as  our  receiver 
is}  that  the  quickfilver  by  its  fudden  defcent  acquires  an  impetus  fuper-added  to  the 
preflurc  it  has  upon  the  fcore  of  its  wonted  gravity ;  whereby  it,  for  a  while,  falls 
below  its  ftation,  and  thereby  comprefles  the  air,  that  leans  upon  the  reftagnant  mer- 
cury :  which  air,  by  its  own  fpring,  again  forcibly  diladng  itfclf  to  recover  its  forme? 
extenfion,  and  (as  is  ufual  in  fprings)  nattily  flying  open,  expands  itfelf  beyond  it, 
and  thereby  impels  up  the  quickfilver  fomewhat  above  its  wonted  ftation ;  in  its  fall 
from  whence  it  again  acquires  fomewhat  (though  not  fo  much  as  before)  of  impetus, 
or  power,  to  force  the  corpufcles  of  the  air  to  a  fub-ingreflion  j  and  this  reciprocation 
of  preffure  betwixt  the  quickfilver  and  the  outward  air  decreafing  by  degrees,  does 
at  length  wholly  ceafe,  when  the  mercury  has  loft  the  fuper-added  preflurc,  which  it 
acquired  by  its  falling  from  parts  of  the  tube  higher  than  its  due  ftation.  But  this 
firfl  way  of  explicating  thefe  vibrations  is  not  neceflary  in  tlie  free  air :  for  if  we 
conflder  the  ambient  air  only  as  a  weight,  and  remember  what  we  have  newly  faid 
of  the  impetus  acquired  by  defcent  -,  this  phenomenon  may  be  eafily  enough  ex- 
plained, by  taking  notice  of  what  happens  in  a  balance,  when  one  of  the  equipon-  . 
derant  fcales  chancing  to  be  deprefled,  they  do  not  till  after  many  vibrations  fettle  in 
aquilibrio. 

And  on  this  occafion  1  fhall  add  this  experiment :  I  took  a  glafs-pipe,  whofe  two 
legs  (very  unequal  in  length)  were  parallel  enough,  and  both  perpendicular  to  that 
part  of  the  pipe  that  connected  them  (fuch  a  fiphon  is  defcribed  in  our  36th  experi- 
ment, to  find  the  proportion  of  the  gravity  of  mercury  and  water)  into  this  quick- 
filver was  poured  till  it  was  fome  inches  high,  and  equally  high  in  both  legs :  then 
the  pipe  being  inclined,  till  the  moft  part  of  the  quickfilver  was  fallen  into  one  of 
the  legs,  1  flopped  the  orifice  of  the  other  leg  with  my  finger,  and  erecting  again  the 
pipe,  though  the  quickfilver  were  forced  to  afcend  a  little  in  that  ftopped  leg-,  yet  by 
region  my  finger  kept  the  air  from  getting  away,  die  quickfilver  was  kept  lower  by  a 
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good  deal  in  that  flopped  leg  than  in  the  other;  but  if,  by  fuddenly  removing  my 
finger,  I  gave  paflage  to  the  included  and  fomewhat  comprefied  air,  the  prcpon. 
rant  quicklilver  in  the  other  leg  would,  with  the  mercury  in  this  unftopped  leg,  make 
divers  undulations  before  that  liquor  did  in  both  legs  come  to  reft  in  an  equilibrium. 
Of  which  the  reafon  may  be  ealily  deduced  from  what  has  been  newly  delivered 
and  yet  in  this  carc  there  is  no  pretence  to  be  made  of  a  Funiculus  of  violently  df- 
ftended  air  to  eff.Jt  th:  vibrations  of  the  mercury. 

chap.  n. 

» 

Divers  other  difficulties  are  objeBed  againft  the  Funicular  Hypothefis. 

THIRDLY,  but  though  our  examiner  have  not  fufficiently  proved  his  hypo- 
thefis, yet  perhaps  it  may  be  in  its  own  nature  fo  like  to  be  true,  as  to  deierve 
to  be  embraced  as  fuch.  Wherefore  we  will  now  take  notice  of  fomc  of  thofc  many 
things,  that  to  our  apprehenfion  render  it  very  improbable. 

And  firft,  whereas  our  author  acknowledges,  that  quickfilver,  water,  wine  and 
oth'.T  liquors,  will,  as  well  one  as  another,  defcend  in  tubes  exactly  fealed  at  the  top, 
in  cafe  the  cylinder  of  liquor  exceed  the  weight  of  a  mercftrial  cylinder  of  2Q.t  inches 
and  will  fubfide  no  longer  than  till  it  is  come  to  equiponderate  a  cylinder  of  quick- 
filver of  that  height ;  whereas  I  fay,  the  examiner  is,  by  the  ingenious  Monfieur 
Pa/cbaTsy  and  other  experiments,  induced  to  admit  this ;  it  cannot  but  feem  ftrange, 
that,  whatever  the  liquor  be,  there  fhould  be  juft  the  fame  weight  or  ftrength  to  ex- 
tend them  into  a  Funiculus :  though  water,  for  inftance,  and  quickfilver  be  near 
fourteen  times  as  heavy  one  as  the  other,  and  be  otherwifc  of  very  diftant  natures  •, 
and  though  divers  other  liquors,  as  oil  and  water,  be  likewife  of  textures  very  differ- 
ing^ And  this  may  fomewhat  the  more  be  wondered  at,  becaufe  our  author  (in  his 
animadverfions  upon  our  31ft  experiment)  is  pleafcd  to  make  fo  great  a  difference 
betwixt  the  difpofition  of  bodies  of  various  confiftences,  as  fluid  and  firm,  to  be 
extenuated  into  a  Funiculus,  that  he  will  not  allow  any  human  force  to  be  able  to 
produce  one  by  the  divulfion  of  two  flat  marbles,  in  cafe  the  contaft  of  their  furfaccs 
were  foexquifite  as  quite  to  exclude  all  air ;  though  in  the  fame  place  his  ratiocination 
plainly  enough  teaches  (which  experience  however  does)  that  adhering  marbles, 
though  with  extraordinary  difficulty,  may  be  forcibly  levered,  and  according  to  him, 
the  fuperficial  parts  may  be  diftended  into  a  Funiculus,  that  prevents  a  vacuum. 

But  now  the  hypothefis  of  his  adverfaries  is  not  at  all  incumbered  with  this  diffi- 
culty. For  the  weight  of  the  outward  air  being  that,  which  keeps  liquors  fulpendcd 
in  tubes  fealed  at  the  top ;  it  matters  not  of  what  nature  or  texture  the  fufpended 
liquor  is,  provided  its  weight  be  the  fame  with  that  of  a  mercurial  cylinder  equipon- 
derant to  the  aerial  one :  as  if  there  be  a  pound  of  lead  in  one  fcale,  it  will  not  de- 
ftroy  the  {Equilibrium,  whether  what  be  put  in  the  other  be  gold,  or  quickfilver,  or 
wool,  or  feathers,  provided  its  weight  be  juft  a  pound. 

In  the  next  place  we  may  take  notice,  that  the  account  our  examiners  gives  us  of 
his  Funiculus  in  the  tenth  chapter  (where  he  takes  upon  him  to  explicate  it)  is  much 
more  ftrange  than  fatisfa&ory,  and  not  made  out  by  any  fuch  parallel  operations  of 
nature,  as  his  adverfaries  will  not  (and  may  not  well  do  it)  difpute  the  truth  of. 
Whereas  the  weight  and  fpring  of  the  air  may  be  inferred  from  fuch  unqueftioned 
experiments,  as  are  not  concerned  in  our  prefent  controvcrfy.  For  the  gravity  of  the 
air  may  be  manifeft  by  a  pair  of  fcales, ,  and  the  fpring  of  it  dilclofes  idelf  fo  clearly 
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in  wind-guns  and  other  inftrumcnts,  that  our  adverfary  (as  we  have  already  had  oo 
cafion  to  inculcate)  does  not  deny  it.  But  to  confider  his  explication  of  his  Funiculus 
f«f  i»-  he  would  have  us  note  two  things  :  firft,  Argentum,  dum  replet  totum  tubum,  non  mere 
tangere  ejus  fttmmitatem  (ul  primo  afpcQu  videtur)  fed  eidem  quoque  firmiter  adb*rcre.  Pa  Let 
hoc  (iubjoins  he)  expert  men  to  illo  in  prima  argument  o  capitis  ter tit  detubo  utrinque  aperto. 

*  Quickfilver,  while  it  fills  the  whole  tube,  doth  not  only  touch  its  top  (as  you 

*  would  think  at  the  firft  fight)  but  doth  firmly  ftick  unto  it  alfo  ;  as  it  is  manifeft . 

*  from  the  experiment  mentioned  in  the  firft  argument  of  the  third  chapter,  con- 

*  ccrning  the  tube  open  at  both  ends.'  But  what  is  to  be  anfwered  to  this  proof  may 
be  eafily  gathered  from  what  we  have  replied  to  that  argument.  And  to  what  our 
author  adds  to  prove,  that  the  adhefion  of  the  finger  is  to  the  fubjacent  mercury, 

ftp  2».    not  the  tube  •,  namely,  that  licet  Mud  tubi  orificium  oleo,  alidve  materia  adb<efionem  im- 
pediente,  inungatur,  non  minus  tamen  firmiter  adb<trebit  digitus  qu.)m  prius :  '  Though 

*  that  orifice  of  the  tube  be  anointed  with  oil,  or  any  other  matter  that  will  hinder 

*  adhefion,  neverthelefs  the  finger  will  no  lefs  firmly  ftick  than  before.*  An  anfwer 
may  be  drawn  from  the  fame  place  :  nor  perhaps  will  his  reafoning  much  fatisfy  thofc, 
who  confidcr,  that  bodies  by  trufion  may  eafily  enough  be  made  flick  together,  as 
much  as  in  our  cafe  the  tube  and  finger  do,  notwithftanding  one  of  them  is  anointed 
with  oil,  and  that  this  adhefion  of  the  finger  to  the  tube  is  to  be  met  with  in  cafes 
where  the  furface  of  the  included  quickfilver  is  not  contiguous  to  the  finger,  but 
many  inches  below.  As  for  what  he  adds  concerning  the  realbn,  why  water  and 
quickfilver  afcend  by  fuction,  we  have  already  taught  what  is  to  be  anfwered  to  it, 
by  afcribing  that  afcenfion  to  the  preflure  of  the  external  air ;  without  any  need  of 
having  recourle  to  a  Funiculus  :  or  imagining  with  him  in  this  place,  that  becauie 
nothing  befides  the  water  or  quickfilver  can  in  fuch  cafes  fuccced  the  air  (which  yet 

r^4o.  is  not  eafy  to  be  proved  in  reference  to  a  thin  arthcreal  fubftance)  therefore,  Partes 
ipfius  ai'ris  (to  ufe  his  expreflion)  fic  tubo  inclufe  (qua  alirs  tarn  facile  feparantur)  mute 
t  am  fori iter fibi  invicem  agglutinentur,  ut  vahdifjimam  (utividemus)  conficiunt  cateaam,  qua 
non  folum  aqua,  fed  ponderofum  UUtd  argentum  Jic  in  alt  urn  trabatur :  *  That  the  parts 

*  of  air  itlelf  fo  Ihut  up  in  the  tube  (which  otherwife  are  lb  eafily  fevered)  arc  now  fo 

*  firmly  glued  to  one  another,  that  they  make  (as  we  fee)  a  ftrong  chain,  by  which 

*  not  only  water  but  even  weighty  quickfilver  is  drawn  on  high.'  Which  way  of 
wreathing  a  little  rarefied  air  into  fo  ltrong  a  rope,  how  probable  it  is,  I  will  for  a 
while  leave  the  reader  to  judge,  and  advance  to  our  author's  fecond  notandum,  which 
he  thus  propofes : 

*<r<4°.  Rarefatlion:m  five  extenfionem  corporis  ad  cccupandum  majorem  locum  fieri  non  folo  at* 
lore,  fed  etiam  diflenfione  feu  vi  divulfivi  ;  ficut  e  contra  condenfatio  non  folo  frigore  per- 
ficitur,  fed  etiam  comprejicne,  uti  innumera  paffim  decent  exempta  :  *  That  the  rarefac* 
1  tion  or  extenfion  of  a  body,  fo  as  to  make  it  take  up  more  fpace,  is  not  only  made 

*  by  heat,  but  by  diftenfion  or  a  certain  disjoining  power    as,  on  the  contrary,  con- 

*  denfation  is  not  only  made  by  cold,  but  alfo  by  comprcflion,  as  infinite  examples 

*  bear  us  wimefs.'  And  it  is  true  and  obvious,  that  the  condenfation  of  bodies, 
taking  that  word  in  a  large  fenfe,  may  be  made  as  well  by  comprcflion  as  cold.  But 

Twilh  he  had  more  clearly  expreffed  what  he  means  in  this  place  by  that  rarefaction, 
which  he  fays  is  to  be  made  by  diftenfion,  or  a  vis  divulfiva,  whereof  he  tells  us  there 
are  innumerable  inftances.  For,  as  far  as  may  be  gathered  from  the  three  examples 
he  fubjoinFj  it  is  only  the  air,  that  is  capable  of  being  fo  extended  as  his  hypothefis 
requires  quickfilver  and  even  ftones  muft  be.  And  1  know  not  how  it  will  be  proved, 
that  even  air  may  be  thus  extended  lb  far,  as  in  the  Magdeburg  experiment,  to  fill  a 
place  more  than  two  thoufand  times  as  big  as  that  it  filled  before.    For  that  the  fame 
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air  in  this  and  his  two  foregoing  inftances  does  adequately  fill  more  fpace  at  one  time 
than  another,  he  proves  but  by  the  raining  in  of  water  into  the  evacuated  glai's,  and 
filling  it  within  a  little  quite  full,  which,  he  fays,  is  done  by  the  diftended  air,  that 
contracting  itlelf  draws  up  the  water  with  it.  Which  explication  how  much  lefs  likely 
it  is,  than  that  the  water  is  in  fuch  cafes  impelled  up  by  the  preffure  of  the  atmof- 
phere,  we  Hull  anon  (when  wc  come  to  difcufs  his  way  of  rarefaction  and  conden- 
lauon)  have  occafion  to  examine.  In  the  mean  time  let  us  confider  with  him  the 
explication,  which,  after  having  promifed  the  two  above  recited  obfervations,  lie 
gives  us  of  his  Funiculus-,  Cum  perprimum  notandum  argtntum  ita  adb.rreat  tubi  ver- 
tici,  &  per  feeundum,  rarefaclio  fiat  pjr  meram  corporis  diflenfioncm,  Ha  rim  ft  habere,  ttt 
argtntum  defcendens  a  vertice  tubi  affixam  ei  relinquat  fuperficiem  fuam  extimam  fi  ve  fuprc 
mam,  eamque  eoufque  fuo  ponder  e  ex  ten  da  t  extenuetque,  donee  facilius  Jit  aliam  fuperficutn 
fimiliter  relinquere  quam  priorem  illam  ulterius  extendere  :  fecundam  igitur  relinquit,  eamque 
eodem  modo  defctndendo  extend) /,  donee  facilius  fit  tertiam  adbuc  fcparsri  quam  illam  fe- 
cundam extendere  ulterius ;  &  fic  deixceps,  donee  tandem  vires  amplius  nan  babeat  fuperficies 
fie  feparandi  isl  extendendi  ■,  nempe  donee  perveniat  ad  altitudinem  digitorum  dw.taxat  291; 
ubi  quiefcU,  ut  capite  primo  dielum  eft.  1  Seeing  by  the  firft  note  it  is  manifeft,  that 
1  the  quickfilvcr  doth  fo  ftick  to  the  top  of  the  tube,  and  by  the  l'econd  note  th* 

*  rarefaction  is  made  only  by  the  mere  diftenfion  of  the  body  -r  it  fo  comes  to  pals*, 
4  that  the  defee  ding  quicklilver  leaves  its  external  or  upper  fuperficies  fixed  unto  the 
«  top  of  the  tube,  and  by  its  weight  doth  fo  ftretch  and  extenuate  it,  until  it  becomes 

*  ealier  to  leave  another  fuperficies  in  like  manner,  than  to  extend  that  any  further. 
«  It  leaves  therefore  a  fecund,  and  doth  by  its  defcent  extend  that  a  little  further,. 

*  until  it  becomes  eafier  t  >  feparate  a  third  than  to  extend  that  any  further ;  and  fo> 

*  forwards,  until  at  length  it  hath  no  power  to  feparate  or  extend  any  more  fupcr- 
4  ficies,  namely,  until  it  comes  unto  the  height  of  29  inches  and  an  half ;  where  it 

*  acquires,  as  we  have  declared  in  the  firft  chapter.'  Thus  far  our  examiner's  ex- 
plication :  by  which  it  is  eafy  to  difcern,  that  he  is  fain  to  aflign  his  Funiculus  a  way 
of  being  produ  ed  ilr.ingc  an  I  unparallelled  enough.  For,  not  to  repeat  our  ani- 
madverfions  upon  the  firft  of  the  two  norandums,  on  which  the  explication  is 
grounded,  I  mull  demand  by  what  force,  upon  the  bare  leparation  of  the  quickfilvcr 
and  the  top  of  the  tube,  the  new  body  he  mentions  comes  to  be  produced  ;  or  at 
leaft  how  it  appears,  that  the  mercury  leaves  any  fuch  thing  as  he  f peaks  of  behind 
it.  Forthefenfe  perceives  no  fuch  matter  at  the  top  of  the  tube,  nor  is  it  neceflary 
to  explicate  the  phenomena  as  wc  have  formerly  fecn.  It  may  alfo  be  marvelled  at, 
that  the  bare  weight  of  the  defcending  mercury  fhould  be  able  to  extend  a  furfacc  inu> 
a  body.  And  befides,  it  fcems  precarioufly  affirmed,  that  there  is  fuch  a  fuccefiive 
leaving  behind  of  one  furface  after  another  as  is  here  imagined  :  nor  does  it  appear 
how,  though  fome  of  the  quicklilver  were  turned  into  a  thin  fubtile  fubftance,  y*t 
that  jubilance  comes  to  be  contrived  into  a  Funiculus  of  to  ftrange  a  nature,  that 
fcarce  any  weight  (for  aught  appears  by  his  doctrine)  can  be  able  to  break  it ;  that 
contrary  to  all  other  ftrings  it  may  be  ftretched  without  being  made  more  (lender ; 
andj  that  it  has  other  very  odd  properties,  fome  of  which  wc  fhall  anon  have  occafion 

f  mention.  As  for  what  our  author  fubjoins  in  thefe  words,  Eodem  itaque  fere  mcdop's'*> 
fefarari  videnfur  b*  fuperficies  ab  argento  defcendente,  6f  in  tenuiffimum  quendam  funi-  **" 
cu'utn  per  defcendtns  pondus  extendi,  quo  per  calorem  in  accenfa  candela  feparantur  bujtif- 
modi  juptr ficies  a  fubjeela  cera  out  Jevo,  &  in  fubliltffmam  fiammcm  exiennar.tur.  Ubi 
nctatu  dtgnum,  quemadmodum  flamma  ilia  plufquam  millies  fine  dubio  majus  fpatiuv:  occapat, 
quam  an  tea  occupaverat  pars  ilia  cera,  ex  qua  conficitur  *,  it  a  prorfus  6?  bic  exijlimandumy 
Funiculum.  ilium  plufquam  millies  majus  fpalium  occuparcy  quam  prius  ucupaxerat  iiia 
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argenti  particular  ex  qua  Jit  exortus  :  uti  etiam  fine  dubio  ctmttMgit,  quando  tatii  particuls 
d  fubjefto  igne  in  vapor em  convertitur.  *  Thele  furfaccs  fccm  to  be  feparated  from  the 
«  quickfiiver,  and  to  be  extended  into  a  mod  (lender  firing  by  the  weight  that  falls 

*  down,  after  the  fame  manner  that  in  a  lighted  candle  furfaces  of  like  fort  are  fe- 
«  parated  from  the  wax  or  tallow  underneath  by  the  heat  above,  and  are  extenuated 
«  into  a  mod  fubtile  flame.  In  which  it  is  worth  obfervation,  that  as  that  flame  doth 
'  doubtlefs  take  up  more  than  a  thoufand  times  a  greater  fpace  than  the  part  of  the 

*  wax,  of  which  the  flame  was  made,  took  up ;  fo  is  it  here  to  be  thought,  that  that 
«  ftring  doth  take  up  a  fpace  more  than  a  thoufand  times  as  big  as  that,  which  the 

*  fmall  particle  of  mercury,  from  whence  it  arofe,  did  before  take  up.    As  alfo  it 

*  doubtlefs  happens,  when  fuch  a  particle  by  a  fire  underneath  is  turned  into  a  va- 

*  pour.'  Though  it  be  the  only  example,  whereby  he  endeavours  to  illuftrate  die 
generation  of  his  Funiculus,  yet  (I  prefume)  he  fcarce  expects  we  mould  think  it  an 
ap  polite  one.  For  befides  that  there  here  intervenes  a  confpicuous  and  powerful 
agent,  namely,  an  adhul  fire  to  fever  and  agitate  the  parts  of  the  candle ;  and  be- 
fides that  there  is  a  manifeft  wading  of  the  wax  or  tallow  turned  into  flame  ,  befides 
thefc  things,  I  fay,  we  muft  not  admit,  that  the  fuel,  when  turned  into  a  flame, 
docs  really  fill  (I  fay,  not,  with  our  author)  more  dian  a  thoufand  times,  but  fo 
much  as  twice  more  of  genuine  fpace  than  the  wax  it  was  made  of.  For  it  may  be 
faid,  that  the  flame  is  little  or  nothing  elfe  than  an  aggregate  of  thofc  corpufcles, 
which  before  lay  upon  the  upper  fuperficies  of  the  candle,  and  by  the  violent  heat 
were  divided  into  minuter  particles,  vehemently  agitated  and  brought  from  lying  as 
it  were  upon  a  flat  to  beat  off  one  another,  and  make  up  about  the  wick  fuch  a  figure, 
as  is  ufual  in  the  flame  of  candles  burning  in  the  free  air.  Nor  will  it  neceflarily 
follow,  that  the  fpace,  which  the  flame  feems  to  take  up,  fliould  contain  neither  air 
nor  aether,  nor  any  thing  elfe,  favc  the  parts  of  that  flame,  becaufc  the  eye  cannot 
difcern  any  other  body  there :  for  even  the  fmoke  afcending  from  the  fauff  of  a 
newly-extinguilhed  candle  appears  a  dark  pillar,  which  to  the  eye  at  fome  diflance 
feems  to  confid  of  fmoke  ;  when  as  yet  there  are  fo  many  aerial  and  other  invifible 
corpufcles  mingled  with  it,  as  if  all  thofe  parts  of  fmoke,  that  make  a  great  (how 
in  the  air,  were  collected  and  contiguous,  they  would  not  perhaps  amount  to  the  big- 
nefs  of  a  pin's  head,  as  may  appear  by  the  great  quantity  of  dreams,  that  in  chy- 
mical  vcflcls  are  wont  to  go  to  the  making  up  of  one  drop  of  fpirit.  And  therefore 
it  does  not  ill  fall  out  for  our  turn,  that  the  examiner,  to  inforce  his  former  example, 
alleges  the  turning  of  a  particle  of  quickfiiver  into  vapour,  by  putting  fire  under  it : 
for  if  fuch  be  the  rarefadtion  of  mercury,  it  is  not  at  all  like  to  make  fuch  a  Funi- 
culus as  he  talks  of,  fince  thofe  mercurial  fumes  appear  by  divers  experiments  to  be 
mercury  divided  and  thrown  abroad  into  minute  parts,  whereby  though  the  body 
obtain  more  of  furface  than  it  had  before,  yet  it  really  fills  no  more  of  true  and  ge- 
nuine fpace  •,  fince  if  all  the  particular  little  fpaces  filled  by  thefc  fcattered  corpufcles 
were  reduced  into  one  (as  the  coqmfcles  themfelves  often  are  in  chymical  operations) 
they  would  amount  but  to  one  total  fpace,  equal  to  that  of  the  whole  mercury  before 
rarefaction.  Bur  theie  objections  againd  this  explication  arc  not  all  that  I  have  to  lay 
againd  our  adverfary's  Funiculus  itlelf. 

For  I  farther  demand,  how  the  Funiculus  comes  by  fuch  hooks  or  grapple- irons, 
or  parts  of  the  like  lhape,  to  take  fad  hold  of  all  contiguous  bodies,  and  even  the 
fmoothefl,  fuch  as  glafs,  and  the  calm  furface  of  quickfiiver,  water,  oil,  and  other 
fluids :  and  how  thefe  flender  and  invifible  hooks  cannot  only  in  the  teried  bodies  find 
an  innumerable  company  of  ears  or  loops  to  take  hold  on,  but  hold  fo  drongly,  that 
they  arc  able  not  alone  to  lift  up  a  ull  cylinder  pf  that  very  ponderous  metal  of 
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Sjickfilver,  but  to  draw  inwards  the  fides  of  ftrong  glafles  fo  forcibly,  as  to  break 
em  all  to  pieces.  And  it  is  alfo  fomewhat  ftrange,  that  water  and  other  fluid  bodies 
(whofe  parts  are  wont  to  be  fo  eafily  feparable)  fliould,  when  the  Funiculus  once  lays 
hold  on  the  fuperflcial  corpufclcs,  prefently  emulate  the  nature  of  coniilteni  bodies, 
and  be  drawn  up  like  mafics  each  of  them  of  an  intire  piece ;  though  even  in  the 
cxhaufled  receiver  they  appear  by  their  undulation  (when  they  are  (Hired  by  bubbles 
that  pals  freely  through/them)  and  many  other  figns  to  continue  fluid  bodies. 

It  iccms  alfo  very  diificult  to  conceive,  how  this  extenuated  fubftance  fliould 
acquire  fo  ftrong  a  fpring  inward,  as  the  examiner  all  along  his  books  afcribes  to  it. 
Nor  will  it  fcrve  his  turn  to  require  of  us  in  exchange  an  explication  of  the  air's 
fpring  outward,  fince  he  acknowledges,  as  well  as  we,  that  it  has  luch  a  fpring.  I 
know,  that  by  calling  this  extenuated  fubftance  a  Funiculus,  he  feems  plainly  to 
intimate,  that  it  has  its  fpring  inward,  upon  the  fame  account  that  lute-firings  and 
ropes  forcibly  ftretched  have  theirs.  But  there  is  no  fmall  duparity  betwixt  them : 
for  whereas  in  firings  there  is  required  either  wreathing,  or  fome  peculiar  and  artifi- 
cial texture  of  the  component  parts ;  and  a  rarefaction  of  air  (were  it  granted)  docs 
not  include  or  infer  any  fuch  contrivance  of  parts  as  is  requifite  to  make  bodies  elafti- 
cal.  And  if  the  Cartefian  notion  of  the  caufe  of  fpringinefs  be  admitted,  then  our 
extenuated  fubftance  having  no  pores  to  be  pervaded  by  the  materia  fubtilii  (to  which 
befides  our  author  alfo  makes  glafs  impervious)  will  be  deftitute  of  fpringinefs.  And 
however,  fince  lute -it rings,  ropes,  isle,  muft,  when  they  Ihrink  inwards,  either  fill  up 
or  leflen  their  pores,  and  incrcale  in  thicknal's  as  they  diminifh  in  length  our  exami- 
ner's Funiculus  muft  differ  very  much  from  them,  fince  it  has  no  pores  to  receive  the 
ftirinking  parts,  and  contracts  itfelf  as  to  length,  without  increafing  its  thicknefs. 
Nor  can  it  well  be  pretended,  that  this  fclf- contraction  is  done  ob  fugam  vacui,  fince 
though  it  fliould  not  be  made,  a  vacuum  would  not  enfue.  And  if  it  be  faid,  that 
it  is  made,  that  the  prseternaturally  ftretched  body  might  reftore  itfelf  to  its  natural 
dimenfions  1  anfwer,  that  1  am  not  very  forward  to  allow  acting  for  ends  to  bodies 
inanimate,  and  confequently  devoid  of  knowledge  j  and  therefore  ihould  gladly  fee 
fome  unqueftionable  examples  produced  of  operations  of  that  nature.  And  however 
to  me,  who  in  phyficai  inquiries  of  this  nature  look  for  efficient  rather  than  final 
caufes,  it  is  not  cafy  to  conceive,  how  air,  by  being  expanded  (in  which  cafe  its  force, 
like  that  of  other  rarefied  bodies,  feems  principally  to  tend  outwards,  as  we  fee  in 
fired  gunpowder,  in  aeolipiles,  in  warmed  weather- glaffcs,  lie.)  fliould  acquire  fo 
prodigious  a  force  of  moving  contiguous  bodies  inwards.  Nor  does  it  to  me  feem 
very  probable,  that,  when  for  inftance  part  of  a  polifhed  marble  is  extended  into 
a  Funiculus,  that  Funiculus  does  fo  ftrongly  afpire  to  turn  into  marble  again.  I  might 
likewife  wifli  our  author  had  more  clearly  explicated,  how  it  comes  to  pafs  (which  he 
all  along  takes  for  granted)  that  the  accels  of  the  outward  air  does  fo  much  and  fo 
fuddenly  relax  the  tenfion  of  his  Funiculus •,  fince  that  being  (according  to  him)  a  real 
and  porelefs  body,  it  is  not  fo  obvious,  how  the  prefence  of  another  can  fo  eafily  and 
to  fo  ftrange  a  degree  make  it  Ihrink.  But  I  will  rather  obferve,  that  it  is  very  un- 
likely, that  the  fpacc,  which  our  adverfary  would  have  replenifhed  with  his  funicular 
fubftance,  fliould  be  full  of  little  highly  ftretched  ftrings,  that  lay  faft  hold  of 
the  furfaces  of  all  contiguous  bodies,  and  always  violently  endeavour  to  pull  them 
inwards.  For  we  have  related  in  our  26th  experiment,  that  a  pendulum  being  fet  a 
moving  in  our  exhaufted  receiver,  did.  fwing  to  and  fro  as  freely,  and  with  the  firing 
ftretched  as  ftreight,  as,  for  aught  we  could  perceive,  it  would  have  done  in  the 
common  air.  Nay,  the  balance  of  a  watch  did  there  move  freely  and  nimbly  to  and 
(ro;  which  it  is  hard  to  conceive  thofe  bodies  could  do,  if  they  were  to  break 
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through  a  medium  confuting  of  innumerable  exceedingly  ftretched  ftrings.  On 
which  occafion  we  might  add,  that  it  is  fomewhat  ftrange,  that  thefe  ftrings,  thus 
cut  or  broken  by  the  pafiage  of  thefe  bodies  through  them,  could  fo  readily  have 
their  parts  re-united,  and  without  any  more  ado  be  made  intire  again.  And  we 
might  alfo  take  notice  of  this  as  another  ftrange  peculiarity  in  our  author's  Funiculus, 
that  in  this  cafe  the  two  divided  parts  of  each  lmall  ftring,  that  is  broken,  do  not, 
like  thofe  of  other  broken  ftrings,  lhrink  and  fly  back  from  one  another  •,  but  (as  we 
juft  now  faid)  immediately  redintegrate  themfelvcs:  whereas,  when  in  the  Torricellian 
experiment  the  tube  and  contained  mercury  is  fuddenly  lifted  up  out  of  the  reftag- 
nant  quickfilver  into  the  air,  the  Funiculus  docs  fo  ftrangely  contract  itfclf,  that  it 
quite  vanifhes  :  infomuch  that  the  afcending  mercury  may  rife  to  the  very  top  of  the 
tube.  Thefe,  I  fay,  and  divers  other  difficulties  might  on  this  occafion  be  infifted  on  ; 
but  that,  fuppofing  ourfelves  to  have  mentioned  enough  of  them  for  once,  we  think 
it  now  more  feafonable  to  proceed  to  the  remaining  part  of  our  difcourfe. 


CHAP.  III. 
The  Ariftotelian  Rarefafiion  (propofed  by  the  aiverfary)  examined. 

BUT  this  is  not  all,  that  renders  the  examiner's  hypothelis  improbable:  for, 
belides  thofe  already  mentioned  particulars,  upon  whole  fcore  it  is  very  difficult 
to  be  underftood,  it  neceflarily  fuppoles  fuch  a  rarefaction  and  condenfation,  as  is,  I 
confefs,  to  me,  as  well  as  to  many  other  confidering  perfons,  unintelligible. 

For  the  better  difecrnment  of  the  force  of  this  objection,  we  mull  briefly  premife, 
that  a  body  is  commonly  faid  to  be  rarefied  or  dilated,  (for  I  take  the  word  in  a 
larger  fenfe  than  I  know,  many  others  do,  for  a  reafon  that  will  quickly  appear) 
when  it  acquires  greater  dimenfions  than  the  fame  body  had  before  •,  and  to  be  con- 
denfed,  when  it  is  reduced  into  lefs  dimenfions,  that  is,  into  a  lefler  fpace  than  it 
contained  before  •,  as  when  a  dry  fpunge  being  firft  dipped  in  water  fwells  to  a  far 
greater  bulk,  and  then  being  ftrongly  fqucczed  and  held  comprefled,  is  not  only 
reduced  into  lefs  room  than  it  had  before  it  was  fqueezed,  but  into  lefs  than  it 
had  even  before  it  was  wetted.  And  I  muft  further  premife,  that  rarefaction  (as  alfo 
condenfation)  being  amongft  the  moft  obvious  phenomena  of  nature,  there  are  three 
(and  for  aught  we  know  but  three)  ways  of  explicating  it :  for,  either  we  mud  fay 
with  the  Atomifts  and  Vacuifts,  that  the  corpufcles,  whereof  the  rarefied  body  con- 
filts,  do  fo  depart  from  each  other,  that  no  other  fubftance  comes  in  between  them 
to  fill  up  the  deferted  fpaces  that  come  to  be  left  betwixt  the  incontiguous  corpufcles ; 
or  elfe  we  fay  with  divers  of  the  ancient  philofophers,  and  many  of  the  moderns, 
cfpecially  the  Carteflans,  that  thefe  new  intervals  produced  betwixt  the  particles  of 
the  rarefied  body  are  but  dilated  pores,  repleniflied,  in  like  manner  as  thofe  of  the 
tumid  fpunge  are,  by  the  imbibed  water,  by  fome  fubtile  sethereal  fubftance,  that 
infinuates  itfclf  betwixt  the  disjoined  particles :  or,  laftly,  we  muft  imagine,  with 
Arijtotle  and  moft  of  his  followers,  that  the  fclf-fame  body  does  not  only  obtain  a 
greater  fpace  in  rarefaction,  and  a  lclTcr  in  condenfation,  but  adequately  and  exactly 
filled  it,  and  fo  when  rarefied  acquires  larger  dimenfions  without  cither  leaving  any 
vacuities  betwixt  its  component  corpufcles,  or  admitting  between  them  any  new  or 
extraneous  fubftance  whatloever. 

Now  it  is  to  this  laft  (and,  as  fome  call  it,  rigorous)  way  of  rarefaction,  that  our 
adverfary  has  recourfe  in  his  hypothefis  j  though  this,  1  confels,  appears  to  me  fb 
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difficult  to  be  conceived,  that  I  make  a  doubt  whether  any  phenomenon  can  be 
explained  by  it ;  fince  to  explain  a  thing  is  to  deduce  it  from  l'omething  or  other  in 
nature  more  known  than  itfelf*. 

.  Ht  that  would  meet  with  full  difcuffions  of  this  Ariftotclian  rarefaction,  may 
refort  to  the  learned  writings  of  Gaffendus,  Carttftus  and  Maignan,  who  have  accufed 
it  of  divers  great  abfurdities :  but  for  my  part,  i  (hall  at  preienc  content  myfelf  to 
make  ufe,  to  my  purpole,  of  two  or  three  paflages,  that  1  meet  with  (though  not 
together)  in  our  author  himfelf. 

Let  us  then  fuppofe,  that  in  the  Magdeburgb  experiment  he  lb  often  (though  I 
think  cauflefsly  enough)  urges  to  prove  his  hypothefis ;  let  us  (I  fay)  for  eafier 
confideration's  fake  fuppofe,  that  the  undilatcd  air,  which  (as  he  tclis  us)  pofiefTcd  rv 
about  half  an  inch  ofjpace,  confided  of  an  hundred  corpullies,  or  (if  that  be  in 
this  cafe  diflikcd)  a  hundred  parts  ;  (for  it  matters  not  what  number  wc  pitch  upon) 
and  it  will  not  be  denied,  but  as  the  whole  parcel  of  air,  or  the  aggregate  of  this 
hundred  corpufclcs,  is  adequate  to  the  whole  fpace  it  fills,  lb  each  of  the  hundred 
parts,  that  make  it  up,  is  likewilc  adequately  commenlurate  to  its  peculiar  fpace, 
which  we  here  fuppofe  to  be  a  hundred  part  of  the  whole  fpace.    This  premifed,  our 
author  having  ellcwhere  this  paffage,  Corpore  occupant e  locum  verbi  gratia  duplo  majo*  pe  eff9, 
rem,  nccejfe  eft,  ut  qualibet  ejus  pars  locum  quoque  duplo  majorem  occupet ;  1  A  body 
4  taking  up  a  place,  for  inftance,  twice  as  big  as  itfelf ;  it  is  of  ncccllity  that  every 
1  part  ot'  it  muft  likewilc  take  up  a  place  twice  as  big  as  itfelf:'  prompts  us  to  fub- 
join,  that  in  the  whole  capacity  of  the  globe  (which  according  to  him  was  two 
thoufand  times  as  great  as  the  room  poflefled  by  the  unexpanded  air)  there  muft  like- 
wife  be  two  hundred  thoufand  parts  of  fpace  commenfurate  each  of  them  to  one  of 
the  forementioned  hundredth  parts  of  air;  and  confequently,  when  he  affirms,  that 
that  half-inch  of  air  poflclTed  the  whole  cavity  of  the  globe,  if  we  will  not  admit 
(as  he  does  not)  either  vacuities,  or  fome  intervening  fubtile  fubftance  in  the  interval 
of  the  aerial  parts,  he  muft  give  us  leave  to  conclude,  that  each  part  of  air  does 
adequately  fill  two  thoufand  parts  of  fpace.    Now  that  this  fhould  be  rcfolutely 
taught  to  be  not  only  naturally  poffible  (for  we  difpute  not  here  of  what  the  divine 
Omnipotence  can  do)  but  to  be  really  and  regularly  done  in  this  Magdeburgb  expe- 
riment, will  qucftionlefs  appear  very  abfurd  to  the  Cartefians  and  thofe  other  philo- 
fophers,  who  take  extenfion  to  be  but  notionally  different  from  body,  and  confe- 
quently impoffible  to  be  acquired  or  loft  without  the  addition  or  detraction  of  matter.; 
and  will,  I  doubt  not,  appear  ftrange  to  thofe  other  readers,  who  confider  how 
generally  naturalifts  have  looked  upon  extenfion  as  infeparable,  and  as  immediately 
liowing  from  matter ;  and  upon  bodies,  as  having  neccffiiry  relation  to  a  commenfurate 
fpace.    Nor  do  I  fee,  if  one  portion  of  air  may  fo  eafily  be  brought  exactly  to  fill 
up  a  fpace  two  thoufand  times  as  big  as  that,  which  it  did  but  fill  before  without  the 
addition  of  any  new  fubftance ;  I  fee  not  (I  fay)  why  the  matter  contained  in  every 
of  thefe  two  thoufand  parts  of  fpace  may  not  be  further  brought  to  fill  two  thoufand 
more,  and  fo  onwards,  fince  each  of  thefe  newly-replenifi:r;l  fpaces  is  prcfumed  to 
be  exactly  filled  with  body,  and  no  fpace,  nor  confequently  that  which  the  unrare- 
fied  air  repleniftied,  can  be  more  than  adequately  full.    And  f  -  ct\   ccorcling  to  our 
adverlary,  not  only  fluid  bodies,  as  air  and  quickfilver,  but  even  fo.M  'rid  hard  ones, 
as  marble,  are  capable  of  fuch  a  diftenlion  as  we  fpeak  of,  why  may  not  the  world 
be  made  1  know  not  how  many  thoufand  times  bigger  than  it  is,  without  either  ad- 
mitting any  thing  of  vacuity  betwixt  its  parts,  or  being  incrcafed  with  the  addition 
of  one  atom  of  new  matter  ?  Which  to  me  is  fo  difficult  to  conceive,  that  I  have 
fomctimes  doubted,  whether,  in  cafe  it  could  be  proved,  tlut  in  the  exhaufted  globe 
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we  fpeak  of,  there  were  no  vacuities  within,  nor  any  fubtile  matter  permitted  to  enter 
from  without,  it  were  not  more  intelligible  to  fuppofe,  that  God  had  created  a  new 
matter  to  join  with  the  air  in  filling  up  the  cavity,  than  that  the  ielf-fame  air  fliould 
adequately  fill  two  thoufand  fpaces,  whereof  one  was  exactly  commenfurate  to  it, 
even  when  it  was  uncompreficd.  For  divers  eminent  Naturalifts,  both  ancient  and 
modern,  believing,  upon  a  phyfical  account,  the  fouls  of  men  to  be  created  and  in- 
fufed,  will  admit  it  as  intelligible,  that  God  docs  frequently  create  fubftances  on 
certain  emergent  occafions.  But  I  know  that  many  of  them  will  not  likewife  think  it 
conceivable,  that  without  his  immediate  intcrpofition  an  acceffion  of  new,  real  di- 
menfions  Ihould  be  had  without  cither  vacuities  or  acceffion  of  matter. 

And  indeed  when  I  confidcrcd  thefe  difficulties  and  others,  that  attend  the  rare- 
faction our  examiner  throughout  his  whole  book  fuppofes,  and  when  I  found  that 
ever  and  anon  he  remits  us  to  what  he  teaches  concerning  rarefaction  j  I  could  not 
but  with  fomc  greedinefs  rcfort  to  the  chapters  he  addrcfled  me  to.  But  when  I  had 
pcrufed  them,  1  found  the  difficulties  remained  fuch  ftill,  and  that  it  was  very  hard 
even  for  a  witty  man  to  make  more  of  a  fubject  than  the  nature  of  it  docs^bcar. 
Which  I  fay,  that  by  profeffing  myfelf  unfatisfied  with  what  he  writes,  I  may  not 
be  thought  to  find  fault  with  a  man  for  not  doing  what  perhaps  is  not  to  be  done,  and 
for  not  making  fuch  abftrufe  notions  plain,  as  are  fcarcely  (if  at  all)  fo  much  as 
intelligible.  And  indeed  as  he  has  handled  this  fubject  modeftly  enough,  lb  in  fome 
places  his  expreffions  are  to  mc  fomcwhat  dark  i  which  I  mention,  not  to  impute  it  as 
a  crime  in  him,  that  he  wrote  in  a  diffident  and  doubtful  ftrain  of  fo  difficult  a  matter , 
but  to  excufe  myfelf,  if  I  have  not  always  guefied  aright  at  his  meaning. 

The  things  he  alleges,  in  favour  of  the  rarefaction  he  would  pcrfuade,  are  two : 
the  one,  that  the  phenomena  of  rarefaction  cannot  be  explicated  cither  by  vacuities 
or  the  fubingreffion  of  an  a:thereal  fubftance  ;  and  the  other,  that  dicre  are  two  ways 
of  explicating  the  rigorous  rarefaction  he  contends  for. 

H  i  s  objections  againft  the  Epicurean  and  Cartefian  ways  of  making  out  rarefac- 
tion are  fome  of  them  more  plaufible  dian  moft  of  thofe,  that  are  wont  to  be  urged 
againft  them  \  yet  not  fuch  as  are  not  capable  enough  of  anfwers.  But  whUft  fome 
of  the  paflages.  appeared  eafy  to  be  replied  to  by  the  favourers  of  the  hypothefis  they 
oppofc,  before  I  had  fully  examined  the  rclt,  chancing  to  mention  thel'e  chapters  to 
an  ingenious  man,  hereafter  to  be  further  mentioned  in  this  treatife,  he  told  mc  he 
had  fo  far  confidercd  them  more  than  the  reft  of  the  book,  that  he  had  thought  upon 
iome  hypothcles,  whereby  the  phenomena  of  rarefaction  might  be  made  out  cither 
according  to  the  Va^u  it  ,  or  according  to  th;  Cartefians,  adding,  that  he  had  alio 
examined  the  inftarcc  our  ai  verfary  pretends  to  be  afforded  him  of  his  rarefaction  by 
w  hat  happens  in  the  Rota  Arijiotelica.  Wherefore  being  fufficiently  diftreflcd  by 
avocations  of  leveral  forts,  and  being  willing  to  referve  the  declaration  of  my  own 
thoughts  concerning  the  manner  of  rarefaction  and  condenlation  for  another  treatife, 
1  mall  refer  tlie  reader  to  the  ingenious  conjectures  about  this  fubject,  which  the 
writer  of  than  intends  to  annex  to  the  prefent  difcourfej  and.  only  add  in  general,, 
that  whereas  the  examiner's  argument  on  this  occafion  is,  that  his  way  of  rarefaction 
rr.uft  be  admitted,  becauie  neither  of  the  other  two  can  be  well  made  out  his  ad- 
verfaries  may  with  the  fame  rcafon  argue,  that  one  of  dicirs  is  to  be  allowed,  lince 
h:s  is  incumbered  with  fuch  mamfeil  difficulties.  And  they  may  enforce  what  they 
fay  by  reprefenting,  that  the  inconveniences,  that  attend  his  hypothefis  about  rare- 
faction, are  infimcrable,  arifing  from  the  unintelligible  nature' of  the  thing  itlllf; 
whereas  thole,  to  which  the  other  ways  are  obnoxious,  may  fccm  to  fpring  but 
Iron  nun's  not  having  yet  difcovcrcd,  what  kind  of  figures  and  motions  of  the 
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finall  particles  may  beft  qualify  them  to  make  the  body,  that  confifts  of  them,  ca- 
pable of  a  competent  cxpanfion. 

After  our  author's  objections  againft  the  two  ways  of  rarefa&ion  propofed,  t!ie 
one  by  the  Vacuifts,  and  the  other  by  the  Cartefians  and  others,  that  admit  the 
folideft  bodies,  and  even  glafs  itfclf,  to  be  pervious  to  an  anhcreal  or  fubtile  matter ; 
he  attempts  to  explicate  the  manner,  by  which  that  rigorous  rarefaction  lie  teaches  is 
performed :  and  having  prcmifed,  that  the  explication  of  the  way,  how  each  part 
of  the  rarefied  body  becomes  extended,  depends  upon  the  quality  of  the  parts,  intrj 
which  the  body  is  ultimately  rcfoived ;  and  having  truly  obferved,  that  they  mud 
neceflarily  be  cither  really  indivifible,  or  ftill  endlefsly  divifiblc  j  he  endeavours  to 
explicate  the  Ariftotelian  rarefaclon  according  to  thofe  two  hypothefes.  But,  though 
he  thus  propofe  two  ways  of  making  out  his  rarefaction ;  yet  befides  that  they  am 
irreconcilable,  he  fpeaks  of  them  fo  darkly  and  doubtfully,  that  it  feems  lefs  eafy  to 
difcern,  which  of  the  two  he  would  be  content  to  ftick  to,  than  that  he  himielf  Icarcc 
acquiefces  in  either  of  them. 

And,  firft,  having  told  us,  how  rarefaction  may  be  explained,  in  cafe  we  admit 
bodies  to  be  divifiblc  in  infinitum,  he  does  himielf  make  fuch  an  objection  againft  the 
infinity  of  parts  in  a  continuum,  as  he  is  fain  to  give  fo  obfeure  an  anfwer  to,  that  I 
confefs  I  do  not  underftand  it ;  and  prefume,  that  not  only  the  molt  part  of  un- 
prejudiced readers  will  as  little,  acquiefce  in  the  anfwer  as  I  do  but  even  the  author 
himfelf  will  not  marvel  at  my  confeflion,  fincc  in  the  fame  place  he  acknowledges 
the  anfwer  to  be  fbmewhat  obfcure,  and  endeavours  to  excufc  its  being  fo,  bccaule 
in  that  hypothefis  it  can  fcarce  be  otherwife. 

Wherefore  I  Jhall  only  add  on  this  occafion,  that  it  is  not  clear  to  me,  that  even 
fuch  a  divifibility  of  a  continuum  as  is  here  fuppofed  would  make  out  the  rarefaction 
he  contends  for.  For,  let  the  integrant  parts  of  a  continuum  be  more  or  lefs  finite  or 
infinite  in  number,  yet  ftill  each  part,  being  a  corporeal  fubftance,  mull  have  fome 
particle  of  fpace  commenfurate  to  it ;  and  if  the  whole  body  be  rarefied,  for  jn- 
ltance,  to  twice  its  former  bignels,  then  will  each  part  be  likewife  extended  to  double 
its  former  dimenfions,  and  fill  both  the  place  it  took  up  before,  and  another  equal  to 
it,  and  fo  two  places. 

The  fecond  argument  alleged  to  recommend  the  hitherto-mentioned  way  of  ex- 
plicating rarefaction  is,  that  many  learned  men,  amongft  whom  he  names  two,  Aqui- 
nas and  Suarez,  have  taught,  that  the  fame  corporeal  thing  may  naturally  be,  and  it 
fatlo  often  is,  in  the  fouls  of  brutes  really  indivifible  and  virtually  extended.  But, 
though  I  pay  thofe  two  authors  a  juft  refpect  for  their  great  (kill  in  fcholaftical  and 
metaphyfical  learning ;  yet  the  examiner  cannot  ignore,  that  I  could  make  a  long 
catalogue  of  writers,  both  ancient  and  modern,  atleaft  as  well  verfed  in  natural  phi- 
losophy as  Saint  Thomas  and  Suarrz,  who  have  fome  of  them  inexprefs  words  denied 
this  to  be  naturally  pofiible  ;  and  others  have  declared  themiUves  of  the  fame  judg- 
ment by  cftabiiihing  principles,  with  which  this  conceit  of  the  virtual  extenfion  of 
the  indivifible  corpulcles  is  abfolutely  inconfillent.  And  though  no  author  had  hi- 
therto oppofed  it,  yet  I,  that  difpute  not  what  this  or  that  man  thought,  but  what 
it  is  rational  to  think,  fhould  nevcrthclcfs  not  fcruple  to  reject  it  now  ;  and  mould  not 
doubt  to  find  ftoreof  the  belt  Naturalilts  of  the  fame  opinion  with  me,  and  perhaps 
among  thrm  the  examiner  himielf,  who  (however  this  acknowledgment  may  agree 
with  die  three  following  chapters  of  his  book)  tells  us (pag.  j6o.)  that  juxiu  prcba- 
biliorum  feitcxtiam  bujujrr.cdi  virtur.lis  txten/io  rci  corporis  coueJcuda  >:c;i  tjiy  utpoti  fiH 
rti  fpirituali  propria :  «  According  to  the  more  probable  opinion,  fuch  a  virtual  ex* 
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«  tenfion  of  a  corporeal  being  is  not  to  be  granted,  as  being  only  proper  to  fuch  a» 

*  ?.re  fpiritual.' 

Blt  to  conclude  at  length  this  tedious  inquiry  into  the  Ariftotelian  way  of  rare- 
faition  (which  is  of  lb  obfeure  a  nature,  that  it  can  fcarce  be  either  propofed  or 
examined  in  fcwwoals)  I  will  not  take  upon  me  rcfolutely  to  affirm,  which  of  the 
two  ways  of  explicating  it  (by  atoms  or  by  parts  infinitely  divifible)  our  author  de- 
clares himfclf  for.  But  which  of  them  foever  it  be,  I  think  I  have  ihown,  that  he 
has  not  intelligibly  made  it  out :  and  I  make  the  lefs  fcruple  to  do  fo,  becaufc  he 
himfelf  is  lb  ingenuous  as  (at  the  clofe  of  his  difcourfe  of  the  two  ways)  to  fpeak 
ftp  »69.  thus  of  the  opinion  he  prefers  ;  Praftat  cemmuni  &  receptee  baElenus  in  fcholis  fentcntU 
infifterc,  qu*  licet  difticultates  quidem  non  dare  folvat>  its  tamen  aperte  non  fuccumbit : 
4  It  is  better  to  continue  in  the  common  opinion,  which  hath  been  hitherto  received 
4  in  the  fchools  v  which  although  it  doth  not  clearly  refolve  all  difficulties,  yet  it  doth 
4  not  openly  lie  under  them.'  So  that  in  this  difcourfe  of  rarefaction,  to  which  our 
author  has  fo  often  in  the  foregoing  part  of  the  book  referred  us,  as  that  which 
mould  make  good  what  there  fecmed  the  mod  improbable  •,  he  has  but,  in  (lead  of  a 
probable  hypothefis  needlelsly  rejected,  fubftituted  a  doctrine,  which  himfclf  dares 
not  pretend  capable  of  being  weil  freed  from  the  difficulties,  with  which  it  may  be 
charged  v  though  I  doubt  not  but  other  readers,  efpecially  Naruralifts,  will  think  he 
has  been  very  civil  to  this  obfeure  doctrine,  in  faying  that  dijjicultalibus  non  aperte 
fuccumbit. 

As  for  the  other  way  of  explicating  rarefaction,  namely,  by  fuppofing  that  a  body 
is  made  up  of  parts  indivifible  he  will  not,  I  prefume,  deny,  but  that  the  objec- 
tions we  formerly  made  againft  it  arc  weighty.  For  according  to  this  hypothefis, 
(which  one  would  think  he  prefers,  fincc  he  makes  ufe  of  it  in  the  three  or  four  laft 
x'~-  chapters  of  his  book)  Necejfarib  fatendum  eft  (fays  he)  unam  eandtmque  partem  poni  in 
duplici  loco  adequate :  cum  cnim  indivifibilis  fit,  lecumque  occupct  majorem  quam  prius, 
ntceffe  eft,  ul  tola  fit  in  quolibet  punflo  totius  loci,  five  ut  per  totum  illud  fpatium  vinuah- 
ter  extendatur :  4  Wc  mull  needs  confefs,  that  one  and  the  fame  part  mull  be  in  two 

*  places  adequately.    For  feeing  it  is  indivifible,  and  takes  up  a  greater  place  than 

*  before,  it  mult  of  necellity  be  all  in  every  point  of  that  place,  or  that  be  virtually 
4  extended  through  all  that  fpace.'  So  that  when  he  in  the  very  next  page  affirms, 
that  by  this  virtual  extenfion  of  the  parts,  the  difficulties,  that  have  for  fo  many  ages 
troubled  philofophers,  may  be  eafily  folved,  he  muft  give  me  leave  (who  love  to  fpeak 
intelligibly,  and  not  to  admit  what  I  cannot  underftand)  to  defire  he  would  explain 
to  me  what  this  cxtenfio  virtualis  is,  and  how  it  will  remove  the  difficulties  that  1  for- 
merly charged  upon  the  Ariftotelian  rarefaction.  For  the  eafier  confideration  of  this 
nutter,  let  us  n  fume  what  we  lately  fuppofed;  namely,  that  in  the  Magdcburgic 
experiment  the  half-inch  of  undilated  air  conflated  of  a  hundred  corpufcles  :  1  demand 
how  the  indiviilbility  of  thefe  corpufcles  will  qualify  them  to  make  out  fuch  a  rare- 
faction as  the  author  imagine  s.  For  what  does  their  being  indivifible  do  in  this  cafe, 
but  make  it  the  lefs  intelligible,  how  they  can  fill  above  a  hundred  parts  of  fpace  ? 
It  is  ealy  to  fore-fee  he  will  anfwer,  that  they  are  virtually  extended.  But  not  here  to 
queftion,  how  their  indivifibility  makes  them  capable  of  being  fo  I  demand,  whe- 
ther by  an  atom's  being  virtually  extended,  its  corporeal  lubltance  do  really  (I  mean 
adequately)  fill  more  fpace  than  it  did  before,  or  whether  it  do  not :  (for  one  of  the 
two  is  neccflarv  )  If  it  dev  then  it  is  a  true  and  real,  and  not  barely  a  virtual  ex- 
tension. And  that  fuch  an  e>:tc:i!ion  will  not  ferve  the  turn,  what  we  have  formerly 
argued  againft  the  Peripatetic  rarefaction  will  evince ;  and  our  adversary  fecms  to 
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confcfs  as  much,  by  deviling  this  virtual  cxtcnfion  to  avoid  the  inconveniences,  to* 
which  hefaw  his  doctrine  of  rarefaction  would  otherwife  plainly  appear  expofed.  But 
if  it  be  faid,  that  when  an  atom  is  virtually  extended,  its  corporeal  fubftance  fills  no 
more  fpace  than  before  this  is  but  a  verbal  Ihift,  that  may  perhaps  amufe  an  un- 
wary reader,  but  it  will  fcarce  fatisfy  a  confidering  one.  For  1  demand  how  that 
which,  is  not  a  fubftance  can  fill  place  •,  and  how  this  improper  and  but  metaphorical 
extenfion  will  folve  the  phenomena  of  rarefaction  :  as  how  the  half-inch  of  air  at  the 
top  of  the  forementioned  globe  lhall  without  a  corporeal  extenfion  fill  the  whole 
globe  of  two  thoufand  times  its  bignefs,  when  the  water  is  fucked  out  of  it,  and  aft 
at  the  lower  part  of  the  globe.  Which  laft  claufe  1  therefore  add,  becaufe  not  only 
our  author  teaches  (pag.  91,  and  91.)  that  the  whole  globe  was  filled  with  a  certain 
thin  fubftance,  which  by  its  contraction  violently  fnatched  up  the  water  into  which 
the  neck  of  the  glafs  was  immerfed  •,  but  in  a  parallel  cafe  he  makes  it  his  grand  ar- 
gument to  prove,  that  there  is  no  vacuum  in  the  deferted  part  of  the  tube  in  the  s" 
Torricellian  experiment,  that  the  attraction  of  the  finger  cannot  be  performed  but  by 
fome  real  body.  Wherefore  till  the  examiner  does  intelligibly  explain,  how  a  virtual 
extenfion,  as  it  is  oppofed  to  a  corporeal,  can  make  an  atom  fill  twice,  nay  two  thou- 
fand times  -more  fpace  than  it  did  before ;  1  fuppofe  this  device  of  virtual  extenfion 
will  appear  to  unbiaffed  Naturalifts  but  a  very  unfatisfadtory  evafion. 

Two  arguments  indeed  there  are,  which  our  adverfary  offers  as  proofs  of  what  he 
teaches.  The  firft  is,  that  they  commonly  teach  in  the  fchools,  that  at  leaft  divinitus 
(as  he  fpeaks)  fuch  a  thing  as  is  pleaded  for  may  be  done,  and  that  confequently  it  is 
not  repugnant  to  the  nature  of  a  body.  But,  though  they  that  either  know  me,  or 
have  read  what  I  have  written  about  matters  theological,  will,  I  hope,  readily  be- 
lieve,  that  none  is  more  willing  to  acknowledge  and  venerate  Divine  Omnipotence  ; 
yet  in  fome  famous  fchools  they  teach,  that  it  is  contrary  to  the  nature  of  the  thing. 
And  that  men,  who  think  fo,  and  confequently  look  not  upon  it  as  an  object  of 
Divine  Omnipotence,  may  (whatever  he  here  fay)  without  impiety  be  of  a  differing 
mind  from  him  about  the  pofilbility  of  fuch  a  rarefaction  as  he  would  here  have,  our 
author  may,  perchance,  think  fit  to  grant,  if  he  remembers  that  he  himfclf  fays  a 
few  pages  after,  Cum  tempus  Jit  Ens  efftntialiter  fucceffnum,  ita  vt  ne  drviitith  auidem  *f 
poffint dux  ejus  partes  fimul  exifiere,  lie.  '  Seeing  time  is  a  being  elVentially  fucccf- 
1  five,  fo  that  neither  by  divine  power  can  two  of  its  parts  cxift  together.'  But,  not 
now  to  difpute  of  a  power,  that  I  am  more  willing  to  adore  than  qucition,  I  fay, 
that  our  controverfy  is  not  what  God  can  do,  but  about  what  can  be  done  by  natural 
agents,  not  elevated  above  the  fphere  of  nature.  For  though  God  can  both  create 
and  annihilate,  yet  nature  can  do  neither:  and  in  the  judgment  of  true  philolbphers, 
1  fuppofe  our  hypothefis  would  need  no  other  advantage,  to  make  it  be  prefeired  be- 
fore our  adverfarics,  than  that  in  ours  things  are  explicated  by  the  ordinary  courfe  of 
nature,  whereas  in  the  other  recouric  mult  be  had  to  miracles. 

But,  though  our  author's  way  of  explicating  rarefaction  be  thus  improbable,  yet 
I  mult  not  here  omit  to  take  notice,  that  his  Funiculus  fuppofes  a  condcniaiion,  that 
to  me  appears  incumbered  witli  no  lei's  manifelt  difficulties.  For,  fince  he  teaches, 
that  a  body  may  be  condenfed  without  either  having  any  vacuities  fur  the  ccmprcft 
parts  to  retire  into,  or  having  pores  iiilcd  with  any  fubtilc  and  yielding  matter,  that 
may  be  fqueezed  out  of  them  ;  it  will  follow,  that  the  parts  of  the  body  to  be  con- 
denied  do  immediately  touch  each  other :  vhieh  fuppofed,  I  demand  how  bodies, 
that  are  already  contiguous,  can  be  brought  to  farther  approximations  without  pe- 
netrating each  other,  at  leaft  in  fome  of  their  parts.  So  that  I  fee  not  how  the 
examiner's  condenfation  can  be  performed  without  penetration  of  dimenlions  j  a  thing 
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that  philofophers  of  all  ages  have  looked  upon  as  by  no  meant  to  be  admitted  in 
nature.  And  our  author  himfelf  {peaks  fomewhere  at  the  fame  rate,  where  to  the 
rV*S*  queftion,  Why  the  walls  that  indole  fired  gun-powder  muft  be  blown  afunder  ?  Ref- 
pondto  (fays  he)  bxc  omnia  inde  accidtre,  quod  pulvis  Hie  fic  accenfus  &  in  Jkmmam  cow 
•verfus,  longe  majus  fpatium  nunc  occupet  quunt  prtus.  Unit  Jit,  ttt  cum  tot  urn  cuhcUlum 
anlca  futrit  plenijfimum,  difrumpaniur  fic  parities,  nt  dttur  corporum  ptnetratio.    *  i 

*  anfwer,  that  all  thefe  things  happen  becaufe  the  gun-powder  lb  kindled  and  turned 
«  into  flame  takes  up  a  much  greater  fpace  than  before.  Whence  it  comes  to  pais, 
«  that  feeing  the  chamber  was  before  quite  full,  by  this  means  the  walls  are  broken, 

*  that  there  may  be  no  penetration  of  bodies.'    In  the  Magdeburgic  experiment  he 
tells  us  (as  we  have  heard  already)  that  the  whole  capacity  of  the  globe  is  filled  widi 
an  extremely  thin  body.    But  not  now  to  examine  how  properly  he  calls  that  3  rare 
body,  which  according  to  him  intercepts  neither  pores  nor  any  heterogeneous  fub- 
ftance,  the  greater  or  lefler  abfence  of  which  makes  men  call  a  body  more  or  lefs 
denfe  ;  not  to  infill  on  this,  I  fay,  let  us  confider,  that  before  the  admiflion  of  water 
into  the  cxhaufted  globe,  there  was,  according  to  him,  two  thoufand  half-inches  of  a 
iubftancc,  which,  however  it  was  produced  or  got  thither,  was  a  true  and  real  body  j 
and  that  after  the  admiflion  of  the  water,  there  remained  in  the  tame  globe,  befides 
the  water  that  came  in,  no  more  than  one  half  inch  of  body.    Since  then  our  author 
does  not  pretend  (which  if  he  did,  might  be  eafily  difproved)  that  one  thoufand  nine 
hundred  ninety-nine  half-inches  of  matter,  that  now  appear  no  more,  travcrled  the 
body  of  water  ;  fince  he  will  not  allow,  that  it  gets  away  through  the  pores  of  the 
glals,  I  demand,  what  becomes  of  fo  great  a  quantity  of  matter  ?    For  that  it  is 
annihilated,  1  fuppofe  he  is  too  rational  a  man  to  pretend  (nor,  if  he  fliould,  would 
it  be  at  all  believed)  •,  and  to  fay,  that  a  thoufand  and  fo  many  hundred  parts  of 
matter  (hould  be  retired  into  that  one  part  of  fpace,  that  contains  the  one  half  inch 
of  air,  is  little  lefs  incredible  :  for  that  fpace  was  fuppofed  perfectly  full  of  body  before, 
and  how  a  thing  can  be  more  than  perfectly  full,  who  can  conceive  ?   To  difpatch  : 
according  to  our  author's  way  of  condenfation,  two,  or  perhaps  two  thoufand,  bodies 
may  be  Cl'Ouded  into  a  fpace,  that  is  adequately  filled  by  one  of  them  apart.  And 
if  this  be  not  penetration  of  dimenfions,  I  defire  to  be  informed  what  is  fo  -,  and  till 
then  I  fliall  leave  it  to  any  unprepoflefied  Naturalill  to  judge,  whether  an  hypothefis 
that  needs  fuppofe  a  thing  fo  generally  concluded  to  be  impoflible  to  nature,  be  pro- 
bable or  not ;  and  whether  to  tell  us,  that  the  very  fame  parcel  of  air,  that  is  now 
without  violence  contained  in  half  an  inch  of  fpace,  fliall  by  and  by  fill  two  thou- 
fand times  as  much  room,  and  prefently  after  flirink  again  into  the  two  thoufandth 
part  of  the  fpace  it  newly  pofiefled,  be  not  to  turn  a  body  into  a  fpirit,  and,  con- 
founding their  notions,  attribute  to  the  former  the  difcriminating  and  leaft  eafily  con- 
ceivable properties  of  the  latter.    Anil  this  argument  is,  I  confcls,  with  me  of  that 
weight,  that  this  alone  would  keep  me  from  admitting  the  examiner's  hypothefis  :  yet 
if  any  happier  contemplator  fliall  prove  fo  fliarp-lightcd,  as  todevifc  and  clearly  pro- 
pofe  a  way  of  making  the  rarefaction  and  condenfation,  hitherto  argued  again  A,  in- 
telligible to  nie,  he  is  not  like  to  find  me  obltinate.    Nor  indeed  is  there  fujficfejlt 
caule,  why  his  fucceeding  in  that  attempt  fliould  make  our  adverfaries  hypothefis  pre- 
ferable to  our?,  fince  that  would  not  prove  it  either  necefiary,  or  fo  much  as  fuf- 
licient,  but  only  anfwer  fame  of  the  arguments,  that  tend  to  prove  it  is  not  intelli- 
gible.   And  that  we  have  other  arguments  on  our  fide  than  thole  that  relate  to  rare- 
faction and  condenfation,  may  appear  partly  by  what  has  been  difcourfed  already,  and 
partly  by  what  we  have  now  to  fubjoin. 

C  H  A  P. 
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CHAP  IV. 

A  conf.deration  (pertinent  to  the  prefent  controverfy)  of  what  happens  in  trying  the  Tor- 
ricellian and  other  experiments,  at  the  tops  and  feet  of  bills. 

SHE  RE  remain  then  yet  a  couple  of  confederations  to  be  oppofed  againft  the 
examiner's  hypothefis,  which,  though  the  palt  difcourfe  may  make  them  be 
:d  upon  as  nccdlcfs,  we  muft  not  pretermit ;  becaufe  they  contain  fuch  argu- 
ments, as  may  not  only  be  employed  againft  our  adverfaries  doctrine,  but  will  very 
much  tend  to  the  confirmation  of  ours. 

I  consider  then  further,  that  the  hypothefis  I  am  oppofing,  being  but  a  kind  of  in- 
vcrfionof  ours,  and  fuppofing  the  fpring  or  motion  of  rcftitution  in  the  air  to  tend  in- 
wards, as  according  to  us  it  tends  outwards  •,  it  cannot  be,  that  if  the  fuppofition  itfclf 
were  (whatl  think  1  have  proved  ir  is  not)  true,  many  of  thephamomena  would  be  plau- 
flbly  enough  explicable  by  it;  the  fame  motions  in  an  intermediate  body  being  in  many 
rafes  producible  alike,  whether  we  fuppofeit  to  be  thruft  or  drawn,  provided  both  the 
endeavours  tend  the  fame  way.  But  then  we  may  be  fatisfied,  whether  the  effect  be  to 
be  afcribed  to  pulfion  or  traction  (as  they  commonly  fpeak,  though  indeed  the  latter 
feems  reducible  to  the  former)  if  we  can  find  out  an  experiment,  wherein  there  is  rcafon. 
fuch  an  effect  mould  follow,  in  cafe  pulfion  be  the  caule  inquired  after,  and  not  in  cafe  it 
be  traction.    And  fuch  an  experimentum  cruets  (to  (peak  with  our  illuftrious  Vcrulam) 
is  afforded  us  by  that  noble  obfervation  of  Monfieur  Pafcbal,  mentioned  by  the  fa- 
mous Pecquet,  and  out  of  him  by  our  author :  namely,  that  the  Torricellian  expe-  p»v  a. 
riment  being  made  at  the  foot  and  in  divers  places  of  a  very  high  mountain  (of  the 
altitude  of  five  hundred  fathom  or  three  thoufand  foot)  he  found,  that  after  he  had 
aicended  a  hundred  and  fifty  fathom,  the  quickfilver  was  fallen  two  inches  and  a 
quarter  below  its  i Litton  at  the  mountain's  foot    and  that  at  the  very  top  of  the  hill 
it  had  defcended  above  three  inches  below  the  fame  wonted  ftation.    Whence  it  ap- 
pears, that  the  quickfilver  being  carried  up  towards  the  top  of  the  atmofphere,  falls 
down  the  lower,  the  higher  the  place  is  whea  in  the  obfervation  is  made  :  of  which 
the  reafon  is  plain  in  our  hypothefis  namely,  that  the  nearer  we  come  to  the  top  of 
the  atmofphere,  the  ftorter  and  lighter  is  the  cylinder  of  air  incumbent  upon  the 
reftagnant  mercury ;  and  confcquer.tly  the  lefs  weight  of  cylindrical  mercury  will 
that  air  be  able  to  counterpoife  and  keep  fufpended.    And  fince  this  notable  phe- 
nomenon does  thus  clearly  follow  upon  curs,  and  not  upon  our  adverfaries  hypothe- 
fis j  this  experiment  feems  to  determine  the  controverfy  betwixt  them  :  becaufe  in  this 
cafe  the  examiner  cannot  pretend,  us  he  does  in  the  feventeenth  and  divers  other  of 
our  experiments,  that  the  defcent  of  the  quickfilver  in  the  tube  is  caufed,  not  by  the 
diminution  of  the  external  air's  prefiure,  but  from  the  preternatural  rarefaction  or 
diftenfion  of  that  external  air  (in  the  receiver  )  when  by  fecking  to  reftore  itielf,  it 
i    endeavours  to  draw  up  the  reftagnant  mercury  :  for  in  our  prefent  cafe  there  appears 
no  fuch  forcible  dilatation  of  that  air,  as  in  many  of  the  phenomena  of  our  engine 
he  is  pleafed  to  imagine. 

It  need  therefore  be  no  great  wonder,  if  his  adverfaries  do,  as  he  obferves,  make 
a  great  account  of  this  ex;  r  riment,  to  prove,  thnt  the  mercury  is  kept  up  in  the  tube 
by  the  refiftance  of  the  external  air  :  nor  do  I  think  his  anhvers  to  die  argument  drawn 
from  hence  will  keep  them  from  thinking  it  cogent.    For  to  an  objection,  upon 
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which  he  takes  notice  that  they  lay  lb  much  ftref>,  he  replies  but  two  things  ;  which 
neither  fingly  nor  together  will  near  amount  to  a  Satisfactory  anfwer. 

And,  firlt,  he  queftions  the  truth  or*  the  obfervation  itfelf ;  becaufe  having  made 
trial  in  a  low  hill,  the  event  did  no  ways  anfwer  his  expectation.  But  though,  in- 
ftcad of  disapproving,  I  am  willing  to  commend  his  curiofity,  to  make  the  expe- 
riment himlllr,  and  elpecially  lince  it  was  both  new  and  important ;  and  though  alio 
I  like  his  modefty,  in  rather  fulpceting  Ionic  miitakc  in  the  manner  of  the  obiervation, 
than  that  the  experimenters  did  not  finccroly  deliver  it :  yet,  fincc  there  mult  be  an 
error  lomewhcre,  I  mull  rather  charge  it  upon  the  examiner's  obiervation  (I  fay,  his 
obfervation,  not  his  want  of  finccrity)  than  upon  Monfieur  Pa/chat's,  ior  befides 
the  commendations,  that  the  learned  GtijjcnJus,  who  relates  the  experiment,  gives  to 
that  ingenious  gentleman  (Monfieur  Pajchal)  by  whole  direction  he  fuppofes  it  to  have 
been  tried  •,  die  fame  Cajj'endus  relates,  that  the  like  obfervation  was  five  times  re- 
GirtVn-  peated,  parlim  intra  facettum,  pcriim  aire  /Hero,  &  nunc  quidair  ftante,  nunc  filenlt 
tojTMi  i:V(ft#  «  *  Sometimes  within  the  cn.ipd,  fometimes  in  the  open  air  •,  the  wind  fome- 
•  times  blowing,  and  fometimes  be uv6  Hill.'  W  hich  circumftances  fufficicntly  argue 
the  diligence  wherewith  the  experiment  was  tried  in  Auvcrgnt.  Efpccially  fincc  I  can 
confirm  thefc  obfervations  by  two  more  made  on  aidant  hills  in  England :  the  one  of 
•  which  I  procured  from  that  known  Virtuofo  Mr.  J.  Ball,  whom  I  dcfired  to  make  the 

experiment  at  a  mountain  in  Devon/hire,  on  the  fide  whereof  he  dwelt ;  and  the  other 
made  in  Lancajhire  by  that  ingenious  gentleman  Mr.  Rich.  Tcumlty.  Both  which 
obfervations,  fince  I  have  mentioned  them  at  large  in  the  Appendix  to  the  Phyfico- 
Mechanical  treatife,  I  mall  not  now  repeat ;  contenting  myfelf  to  obferve  to  our 
preient  purpoie,  that  however  the  proportion  of  the  defcent  of  the  quickfilver  may 
vary,  according  to  the  differing  confidence  and  other  accidents  of  the  neighbouring 
air,  in  the  particular  places  and  times  of  the  experiments  being  made,  yet  all  obfer- 
vations agree  in  this,  that  nearer  the  top  of  the  atmofphere  the  quickfilver  falls  lower 
than  it  does  further  from  if.  To  all  this  1  fhall  add  two  things,  that  will  very  much 
confirm  our  hypothefis.  The  one  is,  that  the  frelhly-namcd  Mr.  TcwnJ/y,  and  divers 
ingenious  pcrtons  that  affilled  at  the  trial,  bethought  themfelvcs  of  fo  making  the 
Torricellian  experiment  at  the  top  of  the  hill,  as  to  leave  a  determinate  quantity  of 
air  in  the  tube,  before  the  mouth  of  it  was  opened  under  the  vcfielled  mercury  and 
taking  notice  how  low  fuch  a  quantity  of  that  air  deprefied  the  mercurial  cylinder, 
they  likewife  obferved,  that  at  the  mountain's  foot  the  included  air  was  not  able  t,o 
deprefs  the  quickfilver  fo  much.  Whence  we  infer,  that  the  cylinder  of  air  at  the 
top  of  the  hill  being  fliorter  and  lighter,  did  not  fo  ftrongly  prels  againft  the  included 
air,  as  did  the  ambient  air  at  the  bottom  of  the  hill,  where  die  aerial  cylinder  was 
longer  and  heavier. 

But  becaufe  that  though  experiments  made  in  very  elevated  places  are  noble  ones, 
and  of  great  importance  in  the  controverfies  about  the  air,  yet  there  are  but  very  few 
of  thole,  that  are  qualified  to  make  experiments  of  that  nature,  who  have  the  op- 
portunity of  making  them  upon  high  mountains  ;  we  did,  with  the  affiftance  of  an 
ingenious  man,  attempt  a  trial,  wherein  we  hoped  to  find  a  fenfibly  differing  weight 
of  the  atmofphere,  in  a  far  lefs  height  than  that  of  an  ordinary  hill.  Hut  inftcad  of 
a  common  tube,  we  made  ufe  of  a  kind  of  weather-glafs,  that  the  included  air  might 
help  to  make  the  event  notable,  for  a  reafon  to  be  mentioned  ere  long  •,  and  inftcad 
of  quickfilver  wc  employed  common  water  in  the  pipe  belonging  to  the  weather-glafs, 
that  fmall  changes  in  the  weight  or  refillance  of  the  atmofphere  in  oppofition  of  the 
included  air  might  be  the  more  difcernablc.    The  inftrument  we  made  ufe  of  conlifted 
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only  of  a  glafs  with  a  broad  foot  and  a  narrow  neck  A  B,  and  a  flendcr  glafs  pipe  C  D, 
open  at  both  ends :  which  pipe  was  fo  placed,  that  the  bottom  of  it  did  almoft,  but 
not  quite,  reach  to  the  bottom  of  the  bigger  glafs  AB,  within  whofe  neck  A,  it  was 
fattened  with  a  clofe  cement,  that  both  kept  the  pipe  in  its  place,  and  hindered  all 
communication  betwixt  the  inward  I  1  and  outward  KK  air,  lave  by  the  cavity  of 
the  pipe  C  D.  Now  we  chofe  this  glafs  A  B  more  than  ordinary  capacious,  that  the 
effect  of  the  dilatation  of  the  included  air  1 1  might  be  the  more  confpicuous.  Then 
conveying  a  convenient  quantity  of  water  H  H  into  this  glafs,  we  carried  it  to  the 
leads  of  the  lofty  abby-church  at  IVeftminfter,  and  there  blew  in  a  little  air  to  raife  the 
water  to  the  upper  part  of  the  pipe,  that  being  above  the  veflTel  A  B,  we  might  more 
precifely  mark  the  feveral  ftations  of  the  water  than  otherwil'c  we  could.  Afterward 
"having  luffered  the  glafs  to  reft  a  pretty  while  upon  the  lead,  that  the  air  1 1  within 
might  be  reduced  to  the  fame  ftate,  both  as  to  coldnefs  and  as  to  preflure,  with  K  K 
that  without,  having  marked  the  ftation  of  the  water  F,  we  gently  let  down  the 
veflel  by  a  long  firing  to  the  foot  of  the  wall,  where  one  attended  to  receive  it  \  who 
having  luffered  it  to  relt  upon  the  ground,  cried  to  us,  that  it  was  fubfided  about  an 
inch  below  the  mark  F  we  had  put.  Whereupon  having  ordered  him  to  put  a  mark 
at  his  fecond  ftation  of  it  E,  we  drew  up  the  vcflel  again  j  and  fuffering  it  to  reft  a 
while,  weobferved  the  water  to  be  re-afcended  to  or  near  the  firft  mark  F,  which 
was  indeed  about  an  inch  above  E,  the  other.  And  this  we  did  that  evening  a  le- 
cond  time  with  almoft  a  like  fuccefs  :  though  two  or  three  days  after,  the  wind  blow- 
ing ftrongly  upon  the  leads,  we  found  not  the  experiment  to  fucceed  quite  fo  regu- 
larly as  before ;  yet  the  water  always  manifeftly  fell  lower  at  the  foot  of  the  wall  than 
it  was  at  the  top  :  which  I  fee  no  caufe  to  afcribe  barely  to  the  differing  temperature 
of  the  air  above  and  below,  as  to  heat  and  cold,  fince  according  to  the  general  efti- 
mate,  the  more  elevated  region  of  the  air  is,  ceteris  paribus^  colder  than  that  below ; 
which  would  rather  check  the  greater  expanfion  of  the  included  air  at  the  top  of  the 
leads,  than  to  promote  ir.  But  the  better  to  avoid  miftakes  and  prevent  objections, 
we  thought  fit  to  try  the  experiment  within  the  church,  and  got  into  a  gallery  of  the 
fame  height  with  the  leads  :  but  the  upper  part  of  the  pipe  being  carnally  broken  off, 
we  thought  fit  to  order  the  matter  fo,  that  the  furface  G  of  the  remaining  water  in 
the  pipe,  mould  be  about  an  inch  higher  than  the  furface  of  the  water  in  the  veflel. 
And  then  my  above-mentioned  corrclpondent  letting  down  the  glafs,  almoft  as  loon 
as  it  was  fettled  upon  the  pavement,  kneeling  down  to  fee  how  far  it  was  fubfided, 
I  found  that  not  only  it  was  fallen  as  low  as  the  other  water,  but  that  the  outward  air 
deprefled  it  fo  far,  as  whilft  1  was  looking  on,  to  break  in  beneath  the  bottom  of  the 
pipe,  and  afcend  through  the  water  in  bubbles ;  after  which,  the  glafs  being  drawn 
up  again,  my  correfpondent  affirmed,  that  the  water  was  very  manifeftly  reafcended. 
But  becaufe  by  the  unlucky  breaking  of  a  glafs,  we  were  hindered  to  obferve,  as  we 
deligned,  what  would  happen  as  well  in  a  weathcr-glafs,  fo  contrived,  that  the  weight 
or  preflure  of  the  atmofphere  ftiould  make  no  change  in  it,  as  in  another  whofc  in- 
cluded air  was  at  the  top  (whereas,  in  that  we  employed,  the  included  air  was  in 
the  lower  part)  and  becaufe  there  happened  in  our  trials  a  circumftancc  or  two  that 
feemcd  not  fo  devoid  of  difficulties,  but  that  we  think  it  may  require  further  examin- 
ation, we  defign  to  lit  down  a  more  particular  account  of  this  experiment  (as  how  it 
fuccceds  with  quickfilver  inftcad  of  water,  together  with  the  capacity  of  the  veflel 
A  B  and  the  bore  of  the  pipe  C  D,  with  fome  other  variety  of  circumrtanees)  toge- 
ther with  the  event  of  the  curiofity  we  had  (which  feemed  very  fuccefsful)  to  try  the 
Torricellian  experiment  upon  the  above- mentioned  leads  ;  and  then  let  down  the  tube, 
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together  with  the  reftagnant  mercury,  to  the  ground*  to  obferve  the  increafing  alti- 
tude of  the  quickfilver,  in  the  formerly-mentioned  appendix  to  the  epiftle  we  have 
been  defending.  And  it  fhall  fuffice  us,  in  the  mean  time,  that  the  trials  already 
mentioned  fecm  to  make  it  evident  enough,  that  the  atmofphere  gravitates  more, 
tateris  paribus,  near  the  furfacc  of  the  earth,  than  in  the  more  elevated  parts  of  the 
air.  For  the  leads,  on  which  we  made  our  trials,  were  found  by  mealure  to  be  in 
perpendicular  height  but  threefcore  and  fifteen  foot  from  the  ground.  To  which  we 
fhall  only  add  this  at  prefent,  that  once  being  defirous  to  obferve  what  we  could 
touching  the  proportions  of  the  fubfidence  of  the  water  to  the  height  of  its  feveral 
ft  at  ions  from  the  ground,  purpofely  carrying  down  the  veffel  fo  as  not  confiderably  to 
heat  it,  from  the  leads  down  the  ftairs  to  a  little  window  that  we  guefs  to  be  almoft 
half  way  to  the  bottom,  wc  there  perceived  the  water  to  have  already  fubfided  about 
a  barley-corn's  length \  notwithftanding  that  probably,  in  fpite  of  our  care,  the 
veffel  were  a  little  warmed  by  the  heat  of  his  body  that  carried  it,  fince  by  that  time 
we  were  come  to  the  foot  of  the  wall,  the  water  ftood  almoft  at  the  higheft  mark  \ 
but  after  the  vefiel  was  fuffered  to  reft  a  while,  it  relapfed  by  degrees  to  die  loweft. 
And  thus  much  for  the  firft  of  the  things  1  had  to  reprefent  in  favour  of  our 
doctrine.  % 

The  other  particular  I  fhall  mention  for  confirmation  of  our  hypothefis,  is  that 
experiment  (which,  though  it  be  needlefs,  feems  yet  more  cogent  and  proper  to  pre- 
vent evafions)  made  by  the  fame  Monfieur  Pafcbal,  of  carrying  a  weakly  blown  foot- 
ball from  the  bottom  to  the  top  of  an  high  mountain.  For  that  foot-ball  fwelled 
more  and  more,  the  higher  it  was  carried,  fo  that  it  appeared  as  if  it  were  full  blown 
at  the  top  of  the  mountain,  and  gradually  growing  lank  again,  as  it  was  carried 
downwards ;  fo  that  at  the  foot  of  the  hill  it  was  flaccid  as  before.  This,  I  fay, 
having  thus  happened,  we  have  here  an  experiment  to  prove  our  hypothefis,  wherein 
recourfe  cannot  be  had  to  any  forcibly  and  preternaturally  diftended  body,  fuch  as 
that  is  pretended  to  be,  which  remains  in  the  deferted  fpacc  of  the  tube  in  the  Torri- 
cellian experiment. 

The  other  thing,  which  the  examiner  alleges  againft  our  argument  from  Monfieur 
PafcbiiPs  trials,  is,  that  fuppofing  it  to  be  true,  yet  it  cannot  thence  be  inferred,  that 
the  fubfidence  of  the  mercury  at  the  top  of  the  hill  proceeded  from  the  atmofpherical 
cylinder's  being  there  lighter  and  lefs  able  to  fuftain  the  quickfilver.  Sed  dici  potefi 
(fays  he)  ideo  Jic  in  %-ertice  montit  magis  defcendiffe,  quod  ibidem  ejfet  aura  frigidier,  aut 
ex  alio  tempcramauo  bujufmodi  dtfeenfum  caufante.    *  But  it  may  be  faid,  that  on  the 

•  top  of  ihe  mountain  it  therefore  defcended  after  that  manner,  becaule  the  air  was 

*  more  cold  there,  or  of  fomc  other  temperature,  fuch  as  might  caufe  this  defcent.' 
But  this  folu:io!i  will  not  ferve  the  turn  :  for  the  eoldnefs  of  the  ambient  air  (which 
yet  the  experiments  take  not  notice  of)  would  rather  contract  the  rarefied  fubftance 
within  the  tube,  and  fo  draw  up  the  mercury  higher  as  our  author  himfelf  teaches 
us,  that  it  is  from  the  fhrinking  of  the  Funiculus,  occafioned  by  the  cold,  that  the 

t»F%th  water  in  thermometers  afcends  in  cold  weather.  And  whereas  the  only  proof  he 
adds  of  fo  improbable  an  explication  is  taken  from  our  eighteenth  experiment,  wherein 
we  relate,  that  fometimes  the  quickfilver  did  fenfibly  fail  lower  in  colder  than  in  far 
lefs  coki  weather  •,  I  anl'wcr,  that  this  eighteenth  experiment  will  fcarce  make  more 
for  him  than  againft  him  :  for,  as  1  there  take  notice,  that  the  quickfilver  defcended 
in  cc  id  weather,  fo  it  fometimes  defcended  likewife  in  hot  weather,  and  rofc  in  cold. 
And  it  is  very  ftrange,  that  in  all  the  obfervations  made  in  differing  countries  and 
at  different  times,  it  fhould  ftill  fo  happen,  that  the  mercurial  cylinder  fhould  be 
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fhorter  near  the  top  of  the  atmofpherc  than  further  from  it  •,  if  the  refiltance  of  the 
outward  air  have  nothing  to  do  with  the  keeping  it  fufpended.  And  it  is  yet  more 
ftrange,  that  the  foot-ball  fhould  in  like  manner  grow  turgid  and  flaccid,  accord- 
ing as  it  is  carried  into  places  where  it  has  a  lhorter  or  longer  pillar  of  air  incumbent 
on  it. 

I  was  going  to  proceed  to  what  remains  of  this  fecond  part  of  our  treatife,  but 
that,  fince  I  begun  this  chapter,  cafually  meeting  with  an  experiment  lately  fent  in  a 
letter  to  a  very  ingenious  •  acquaintance  of  his  and  mine,  by  a  very  induftrious  f  phy-  J**j> 
fician  (who  is  faid  to  have  had  the  curiofity  to  try  over  again  many  of  the  expert-  e,'7t"' 
ments  of  our  engine)  and  finding  it  very  proper  to  confirm  our  newly  related  experi- 
mentmadeat  IVefiminfier,  and  to  be  of  fuch  a  nature  as  we  have  not  in  this  part  of  cTuUn^ 
England  the  opportunity  to  try  the  like,  for  want  of  hills  high  enough  •,  1  fliall  (ac-  Tg;HtB 
cording  to  the  permiflion  given  me)  infert  it  in  this  place.    And  the  rather,  that  as  the  ptmr, 
mountains  have,  by  the  trials  made  on  them  of  the  Torricellian  experiment,  afforded 
us  a  noble  proof  of  the  weight  of  the  air ;  fo  they  may  afford  us  one  of  its  fpring  : 
wherein  1  hope  the  phamomenon  of  the  water's  defcent  will  not  be  afcribed  to  any 
;u  tract  ion  raade  or  the  water  by  the  violently-diftcndcd  outward  air.    And  bccaule 
the  experiment  was  not  made  by  us,  but  by  another,  we  will  fet  it  down  in  his  words, 
which  are  thele:  This  fifteenth  of  Oftober  1661,  we  took  a  weather glafs  AB,  «/  about  st,<i,t,. 
two-  foot  in  length,  and  carrying  it  to  the  bottom  of  Hallifax  hill,  the  water  flood  in  the  ""MP** 
fhank  at  thirteen  inches  above  the  water  in  the  veffel :  thence  carrying  it  thus  filled,  with  the 
whole  frame,  immediately  to  the  top  of  the  faid  hill,  the  water  fell  down  to  the  point  D,  viz. 
an  inch  and  4  quarter  lower  than  it  was  at  the  bottom  of  the  faid  bill ;  which  (as  he  rightly 
infers)  proves  the  elajlicity  of  the  air.    For  the  internal  air  A  C,  which  was  of  the  fame 
power  and  txtenfion  with  the  external  at  the  bottom  of  the  hill,  did  manifeft  a  greater 
elaftUity  than  the  mountain-air  there  *,  and  fo  extended  itfelf  further  by  CD. 

The  like  experiment,  I  hear,  the  fame  ingenious  dodlor  has  very  lately  repeated, 
and  found  the  defcent  of  the  water  to  be  greater  than  before.  And  though  fome 
Virtuofi  have  thought  it  ftrange,  that  in  an  hill  far  inferior  to  the  Alps  and  Apennines, 
fo  fhort  a  cylinder  of  fo  light  a  liquor  as  water  ftiould  fall  fo  much  ;  yet  I  fee  not  any 
reafon  to  diftruft  upon  this  ground  cither  his  experiment  or  ours  (lately  mentioned  to 
have  been  made  at  Weflminjler  \)  but  rather  to  wonder  the  water  fell  no  more  (if  the 
hill  be confiderably  high.)  For  their  fufpicion  fecms  grounded  upon  a  miflakc,  as  if 
becaufc  the  quicklilver  in  the  Torricellian  experiment,  made  without  purpofely  leav- 
ing any  air  in  the  tube,  would  not,  at  the  top  of  the  mentioned  hill,  have  fubfided 
above  an  inch,  if  fo  much  ;  the  water,  that  is  near  fourteen  times  lighter,  fliould  not 
fall  above  a  fourteenth  part  of  that  fpace  :  whereas  in  the  Torricellian  experiment, 
the  upper  and  defertcd  fpace  of  the  tube  has  little  or  no  air  left  in  it,  but  the  corrc- 
fpondent  part  of  the  water-glals  was  furnifhed  with  air,  whole  pre  flu  re  was  little  lcfs 
than  that  of  the  atmofphere  at  the  bottom  of  the  hill ;  and  confequently  mult  be- 
much  greater  than  the  preflure  of  the  atmofphere  at  the  top  of  the  hill,  where  the 
atmofpherical  cylinder's  gravity  (upon  whofc  account  it  prefics;  muft  be  much  dimi- 
nished by  its  being  made  much  fliorter,  and  by  its  confining  of  an  air  lcfs  compreft. 
And  thus  much  for  the  firft  of  the  two  confidcrations  wherewith  I  promifed  to  con- 
clude this  fecond  part  of  the  prelent  trad.  Only  before  I  prorved,  1  muft  in  a  word 
defire  the  reader  to  take  notice,  that  though  I  have  here  lingled  out  but  one  0/  the 
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fare,  arc  here  omitted,  for  c»f  ir.aurr.-iin  air  :'iere 
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tun  to  hav  c  adled  rather  by  its  weijjht  lhan  claiiicitj 
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nine  experiments  which  the  examiner  in  the  nth  and  12th  chapters  reckons  up  as 
urged  by  his  adverfaries ;  yet  do  not  thereby  declare  my  acquiefcing  in  his  explica- 
tions of  thofe  phenomena,  but  only  leave  both  them  and  fome  other  things  he  de- 
livers about  fiphons  and  the  Magdeburg  experiments,  to  be  difcourfed  by  thofe  that 
are  more  concerned  to  examine  them,  contenting  myfelf  to  have  fufficiently  difproved 
the  Funiculus  which  his  expofitions  fuppofe,  and  cleared  the  grounds  of  explicating 
fuch  experiments  aright. 


CHAP.  V. 

Two  new  Experitntnts  touching  the  meafure  of  the  force  of  the  fpring  of  air  comprtffed 

and  dilated. 

TH  E  other  thing,  that  I  would  have  confidered  touching  our  adverfary's  hypo- 
thefis  is,  that  it  is  needlefs.  For  whereas  he  denies  not,  that  the  air  has  lbme 
weight  and  fpring,  but  affirms,  that  it  is  very  inefficient  to  perform  fuch  great  mat- 
ters as  the  counterpoifing  of  a  mercurial  cylinder  of  29  inches,  as  we  teach  that  it 
may  ;  we  fhall  now  endeavour  to  manifeft  by  experiments  purpofely  made,  that  the 
fpring  of  the  air  is  capable  of  doing  far  more  than  it  is  aeceflary  for  us  to  afcribe  to 
it,  to  folve  the  phaenomena  of  the  Torricellian  experiment. 

We  took  then  a  long  glafs-tube,  which,  by  a  dexterous  hand  and  the  help  of  a  lamp, 
was  in  fuch  a  manner  crooked  at  the  bottom,  that  the  part  turned  up  was  almoft  pa- 
rallel to  the  reft  of  the  tube,  and  the  orifice  of  this  fhorter  leg  of  the  fiphon  (if  I 
may  fo  call  the  whole  inftrument)  being  hermetically  fealcd,  the  length  of  it  was- 
divided  into  inches  (each  of  which  was  fubdivided  into  eight  parts)  by  a  ftreight  lift 
of  paper,  which  containing  thofe  divifions,  was  carefully  paftcd  all  along  it.  Then 
putting  in  as  much  quick  Giver  as  ferved  to  fill  the  arch  or  bended  part  of  the  fiphon, 
that  the  mercury  Handing  in  a  level  might  reach  in  the  one  leg  to  the  bottom  of  the 
divided  paper,  and  juft  to  the  fame  height  or  horizontal  line  in  the  other-,  we  took 
care,  by  frequently  inclining  the  tube,  fo  that  the  air  might  freely  pafs  from  one  leg 
into  the  other  by  the  fides  ot  the  mercury  (we  took,  I  lay,  care)  that  the  air  at  laib 
included  in  the  fhorter  cylinder  fhould  be  of  the  fame  laxity  with  the  reft  of  the  air 
about  it.  This  done,  we  began  to  pour  quickfilver  into  the  longer  leg  of  the  fiphon^ 
which  by  its  weight  preffing  up  diat  in  the  fhorter  leg,  did  by  degrees  ftrcighten  the 
included  air :  and  continuing  this  pouring  in  of  quickfilver  till  the  air  in  the  fhorter 
leg  was  by  condenfation  reduced  to  take  up  but  half  the  fpacc  it  poflefled  (I  fay,  pof- 
fefled,  not  filled)  before ;  we  caft  our  eyes  upon  the  longer  leg  of  the  glafs,  on  which 
was  likewife  parted  a  lift  of  paper  carefully  divided  into  inches  and  parts,  and  we  ob- 
ferved,  not  without  delight  and  fatisfaftion,  that  the  quickfilver  in  that  longer  part 
of  the  tube  was  29  inches  higher  than  the  other.  Now  that  this  obfervation  does 
both  very  well  agree  with  and  confirm  our  hypothefis,  will  be  eafily  difcerned  by 
him,  that  takes  notice  what  we  teach ;  and  Monfieur  Pafchal  and  our  Englifh  friend's 
experiments  prove,  that  the  greater  the  weight  is  that  leans  upon  the  air,  the  more 
forcible  is  its  endeavour  of  dilatation,  and  confequently  its  power  of  rcfiftance  (as 
other  fprings  are  ftronger  when  bent  by  greater  weights).  For  this  being  confidered, 
it  will  appear  to  agree  rarely-well  with  the  hypothefis,  that  as  according  to  it  the  air 
in  that  degree  of  denfity  and  correfpondent  meafure  of  rcfiftance,  to  which  the 
weight  of  the  incumbent  atmofpherc  had  brought  it,  was  able  to  counterbalance 

and 
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and  refift  the  preflure  of  a  mercurial  cylinder  of  about  29  inches,  as  we  are  taught 
by  the  Torricellian  experiment ;  fo  here  the  lame  air  being  brought  to  a  degree  of 
denfity  about  twice  as  great  as  that  it  had  before,  obtains  a  fpring  twice  as  ftrong 
as  formerly.  As  may  appear  by  its  being  able  to  luftain  or  refift  a  cylinder  of  29 
inches  in  die  longer  tube,  together  wiih  the  weight  of  the  atmofphcrical  cylinder, 
that  leaned  upon  thofe  29  inches  of  mercury  ;  and,  as  we  juft  now  inferred  from  the 
Torricellian  experiment,  was  equivalent  to  them. 

We  were  hindered  from  proletuting  the  trial  at  that  time  by  the  cafual  breaking 
of  the  tube.  But  became  an  accurate  experiment  of  this  nature  would  be  of  great 
importance  to  the  doctrine  of  the  fpring  of  the  air,  and  has  not  yet  been  made  (that 
I  know)  by  any  man  •,  and  becauie  alfo  it  is  more  uneafy  to  be  made  than  one  would 
think,  in  regard  of  the  difficulty  as  well  of  procuring  crooked  tubes  fit  for  the 
purpofe,  as  of  making  a  juft  eftimate  of  the  true  place  of  the  protuberant  mercury's 
furface  •,  1  fuppofe  it  will  not  be  unwelcome  to  the  reader,  to  be  informed,  that  after 
fome  other  trials,  one  of  which  we  made  in  a  tube  whofe  longer  leg  was  perpendi- 
cular, and  the  other,  that  contained  the  air»  parallel  to  the  horizon,  we  at  laft 
procured  a  tube  of  the  figure  exprcft  in  the  icheme  v  which  tube,  though  of  a  pretty  $«Fi*  jfr 
bignefs,  was  fo  long,  that  the  cylinder,  whereof  the  ftlorter  leg  of  it  confifted,  ad. 
mittcd  a  lift  of  paper,  which  had  before  been  divided  into  12  inches  and  their 
quarters,  and  the  longer  leg  admitted  another  lift  of  paper  of  divers  feet  in  length, 
and  divided  after  the  fame  manner.  Then  quickfilvcr  being  poured  in  to  fill  up  the 
bended  part  of  the  glafs,  that  the  furface  of  it  in  either  leg  might  reft  in  the  fame 
horizontal  line,  as  we  lately  taught,  there  was  more  and  more  quickfilver  poured 
into  the  longer  tube ;  and  notice  being  watchfully  taken  how  far  the  mercury  was 
rifen  in  that  longer  tube,  when  it  appeared  to  have  afcended  to  any  of  the  divifions 
in  the  Ihorter  tube,  the  feveral  obfervations,  that  were  thus  lucceflively  made,  and  a* 
they  were  made  fet  down,  afforded  us  the  enfuing  table : 
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AA.  The  number  of  equal 
fpaces  in  the  Ihorter  leg,  that 
contained  the  fame  parcel  of 
air  divcrfly  extended. 

B.  The  height  of  the  mercu- 
rial cylinder  in  the 
leg,  that  comprefled  the 
into  thole  dimenfions. 

C.  The  height  of  the  mercu- 
rial cylinder,  that  counter- 
balanced the  preffure  of  the 
atmolphere. 

D.  The  aggregate  of  the  two 
laft  columns  B  andC,  exhi- 
biting the  preffure  fuftain- 
ed  by  the  included  air. 

E.  What  that  preffure  mould 
be  according  to  the  hypo- 
thefis,  that  fuppofes  the 
preffures  and  expanfions  to 
be   in  reciprocal  propor- 


For  the  better  understanding  of  this  experiment,  it  may  not  be  amifs  to  take  no- 
tice of  the  following  particulars : 

1.  That  the  tube  being  fo  all,  that  we  could  not  conveniently  make  ufe  of  it  in 
a  chamber,  we  were  fain  to  ufe  it  on  a  pair  of  ftairs,  which  yet  were  very  lightfome, 
the  tube  being  for  prefcrvation's  fake  by  firings  fo  fufpended,  that  it  did  fcarcc  touch 
the  box  prefently  to  be  mentioned. 

2.  The  lower  and  crooked  part  of  the  pipe  was  placed  in  a  fquare  wooden  box,  of 
a  good  largcncfs  and  depth,  to  prevent  the  loft  of  the  quicklilvcr,  that  might  fall 
afide  in  the  transfufion  from  the  veffel  into  the  pipe,  and  to  receive  the  whole  quick- 
lilvcr in  cale  the  tube  Ihould  break. 

3.  That  we  were  two  to  make  the  obfervation  together,  the  one  to  take  notice  at 
the  bottom,  how  the  quickfilver  rofc  in  the  (horter  cylinder,  and  the  other  to  pour  in 
at  the  top  of  the  longer it  being  very  ha/d  and  troublclbme  for  one  man  alone  to 
do  both  accurately. 

4.  That  the  quickfilver  was  poured  in  but  by  little  and  little,  according  to  the 
direction  of  him  that  obferved  below ;  it  being  far  cafier  to  pour  in  more,  than  to 
lake  out  any,  in  cafe  too  much  at  once  had  been  poured  in. 

5.  That 
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5.  That  at  the  beginning  of  the  operation,  that  we  might  the  more  truly  difcern 
where  the  quickfilver  refted  from  time  to  time,  we  made  ufe  of  a  fmall  looking-glafs, 
held  in  a  convenient  pofture  to  refted  to  the  eye  what  we  defired  to  difccrn. 

6.  That  when  the  air  was  fo  comprefTed,  as  to  be  crouded  into  lefs  than  a  quarter 
of  the  fpace  it  poflefled  before,  we  tried  whether  the  cold  of  a  linen  cloth  dipped  in 
water  would  then  condenfe  it.  And  it  fomctimes  feemed  a  little  to  flirink,  but  not  io 
manifeftly  as  that  we  dare  build  any  thing  upon  it.  We  then  tried  likewife,  whether 
heat  would,  notwithftanding  fo  forcible  a  comprcflure,  dilate  it ;  and  approaching 
the  flame  of  a  candle  to  that  part  where  the  air  was  pent  up,  the  heat  had  a  more 
fenfible  operation  than  the  cold  had  before  ;  fo  that  we  fcarcc  doubted,  but  that  the 
expanfion  of  the  air  would,  notwithftanding  the  weight  that  oppreft  it,  have  been 
made  confpicuous,  if  the  fear  of  unfeafonably  breaking  the  glais  had  not  kept  us. 
from  increafing  the  heat. 

Now  although  we  deny  not,  but  that  in  our  table  fome  particulars  do  not  fo*  exactly 
anfwer  to  what  our  formerly  mentioned  hypothefis  might  perchance  invite  the  reader 
to  expeft  i  yet  the  variations  are  not  fo  confiderable,  but  that  they  may  probably 
enough  be  afcribed  to  fome  fuch  want  of  exaclnefs  as  in  fuch  nice  experiments  is 
fcarce  avoidable.  But  for  all  that,  till  further  trial  hath  more  clearly  informed  me, 
I  fliall  not  venture  to  determine,  whether  or  no  the  intimated  theory  will  hold  uni- 
verially  and  precifely,  either  in  condenfation  of  air,  or  rarefaction :  all  that  1  lhall 
now  urge  being,  that  however  the  trial  already  made  fufficiently  proves  the  main 
thing,  for  which  I  here  allege  it  5  fince  by  it,  it  is  evident,  that  as  common  air,  when 
reduced  to  half  its  wonted  extent,  obtained  near  about  twice  as  forcible  a  fpring  as  it 
had  before  fo  this  thus  compreft  air  being  further  thruft  into  half  this  narrow  room, 
obtained  thereby  a  fpring  about  as  flrong  again  as  that  it  laft  had,  and  confequently 
four  times  as  ftrong  as  that  of  the  common  air.  And  there  is  no  caufe  to  doubt,  that 
if  we  had  been  here  furnifhed  with  a  greater  quantity  of  quickfilver  and  a  very  ftrong 
tube,  we  might,  by  a  further  compreffion  of  the  included  air,  have  made  it  counter- 
balance the  preflure  of  a  far  taller  and  heavier  cylinder  of  mercury.  For  no  man 
perhaps  yet  knows,  how  near  to  an  infinite  compreffion  the  air  may  be  capable  of, , 
if  the  compreffing  force  be  competently  increafed.  So  that  here  our  adverfary  may 
plainly  fee,  that  the  fpring  of  the  air,  which  he  makes  fo  light  of,  may  not  only  be 
able  to  rcfift  the  weight  of  29  inches,  but  in  fome  cafes  of  above  a  hundred  inches 
of  quickfilver,  and  that  without  the  aflillance  of  his  Funiculus,  which  in  our  prc- 
fent  cafe  has  nothing  to  do.  And  to  let  you  fee,  that  we  did  not  (as  a  little  above) 
inconfidcrately  mention. the  weight  of  the  incumbent  atmofpherical  cylinder  as  a  part 
of  the  weight  rcliltcd  by  the  imprifoned  air,  we  will  here  annex,  that  we  took  care, 
when  the  mercurial  cylinder  in  the  longer  leg  of  the  pipe  was  about  an  hundred 
inches  high,  to  caufe  one  to  fuck  at  the  open  orifice  \  whereupon  (as  we  expected)  , 
the  mercury  in  the  tube  did  notably  afcend.  Which  confiderable  phenomenon  cannot 
be  afcribed  to  our  examiner's  Funiculus,  fince  by  his  own  confeffion  that  cannot  pull 
up  the  mercury,  if  the  mercurial  cylinder  be  above  29  or  30  inches  of  mercury. 
And  therefore  we  fhall  render  this  reatbn  of  it,  that  the  preflure  of  the  incumbent  air 
being  in  part  taken  off  by  its  expanding  itfelf  into  the  fucker's  dilated  cheft ;  the 
imprifoned  air  was  thereby  enabled  to  dilate  itfelf  manifeftly,  and  repel  the  mercury, 
that  compreft  it,  till  there  was  an  equality  of  force  betwixt  the  ftrong  fpring  of  that 
compreft  air  on  the  one  part,  and  the  tall  mercurial  cylinder,  together  with  the  con- 
tiguous dilated  air,  on  the  other  part. 

Now,  if  to  what  we  have  thus  delivered  concerning  the  compreffion  of  the  air,  we  • 
add  fome  obfervations  concerning  its  fpontaneous  expanfion,  it  will  the  better  appear, 
how  much  the  phenomena  of  thefe  mercurial  experiments  depend  upon  the  differing 
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meafures  of  ftrcngth  to  be  met  with  in  the  air's  fpring,  according  to  its  various  degrees 
of  comprclfion  and  laxity.  But,  before  I  enter  upon  this  fubject,  I  (hall  readily  ac- 
knowledge, that  I  had  not  reduced  the  triah  I  had  made  about  meafuring  the  ex- 
panfion  of  the  air  to  any  certain  hypothecs,  when  that  ingenious  gentleman  Mr. 
Richard  Townley  was  pleated  to  inform  me,  that  having  by  the  perulal  of  my  phyfico- 
mechanical  experiments  been  fatisfied  that  the  fpring  of  the  air  was  the  caufe  of  it, 
he  endeavoured  (and  I  wilh  in  fuch  attempts  other  ingenious  men  would  follow  his 
example)  to  fupply  what  I  had  omitted  concerning  the  reducing  to  a  precife  eftimate, 
how  much  air  dilated  of  itfelf  loses  of  its  elaftical  force,  according  to  the  meafures 
of  its  dilatation.  He  added,  that  he  had  begun  to  fet  down  what  occurred  to  him 
to  this  purpole  in.  a  Ihort  difcourfe,  whereof  he  afterwards  did  me  the  favour  to  (hew 
me  the  beginning,  which  gives  me  a  juft  curiofity  to  fee  it  perfecled.  But,  becaufe 
I  neither  know,  nor  (by  reafon  of  the  great  diftancc  betwixt  our  places  of  refidence) 
have  at  prefent  the  opportunity  to  inquire,  whether  he  will  think  fit  to  annex  his 
difcourie  to  our  appendix,  or  to  publifh  it  by  itfelf,  or  at  all ;  and  becaufe  he  hath 
not  yet,  for  aught  I  know,  met  with  fit  glafTes  to  make  an  any-thing-accurate  table 
of  the  decrement  of  the  force  of  the  dilated  air  -,  our  prefent  defign  invites  us  to 
prefent  the  reader  with  that  which  follows,  wherein  I  had  the  affiftance  of  the  fame 
pcrfon,  that  - 1  took  notice  of  in  the  former  chapter,  as  having  written  fomething 
about  rarefaction :  whom  I  the  rather  make  mention  of  on  this  occafion,  becaufe 
when  he  firft  heard  me  fpeak  of  Mr.  Towttley's  fuppofitions  about  the  proportion, 
wherein  air  lofes  of  its  fpring  by  dilatation,  he  told  me  he  had  the  year  before  (and 
not  long  after  the  publication  of  my  pneumatical  treatife)  made  obfer.  ations  to  the 
fame  purpofc,  which  he  acknowledged  to  agree  well  enough  with  Mr.  Townley' % 
theory' :  and  fo  did  (as  their  author  was  pleafed  to  tell  me)  fome  trials  made  about 
the  fame  time  by  that  noble  virtuolb  and  eminent  mathematician  the  Lord  Breuncker% 
from  whole  further  enquiries  into  this  mattter,  if  his  occafions  will  allow  him  to  make 
them,  the  curious  may  well  hope  for  fomethuig  very  accurate. 


A  table  of  the  rarefaaion  of  the  air. 


A.  The  number  of  equal  fpaces 
at  the  top  of  the  tube,  that 
contained  the  fame  parcel 
of  air. 

B.  The  height  of  the  mercu- 
rial cylinder,  that  together 
with  the  fpring  of  the  in- 
cluded, air  counterbalanced 
the  preflure  of  the  atmof- 
phere. 

C.  The  preflure  of  the  atmof- 
pherc. 

D.  The  complement  of  B  to 
C,  exhibiting  the  preflure 
fufta'med  by  the  included 
air. 

E.  What  that  preflure  Ihould 
be,  according  to  the  hypo- 
thefis. 
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Chap.  4.    Spring  and  Weight  of  the  Air. 

To  make  the  experiment  of  the  debilitated  force  of  expanded  air  the  plainer,  it  will 
-not  be  amifs  to  note  fome  particulars,  efpecially  touching  the  manner  of  making  the 
trial  i  which  (for  the  reafons  lately  mentioned)  we  made  on  a  lightfomc  pair  of  Hairs, 
and  with  a  box  alfo  lined  with  paper  to  receive  the  mercury  that  might  be  fpilt.  And 
in  regard  it  would  require  a  vai>,  and  in  few  places  procurable  quantity  of  quick  - 
filyer,  to  imploy  veflels  of  fuch  kind  as  are  ordinary  in  the  Torricellian  experiment, 
we  made  ufe  of  a  glafs-tube  of  about  fix  feet  long;  for  that  being  hermetically 
fealed  at  one  end,  ferved  our  turn  as  well  as  if  we  could  have  made  the  experiment 
in  a  tub  or  pond  of  feventy  inches  deep. 

Secondly,  We  alfo  provided  a  (lender  glafs-pipe  of  about  the  bignefs  of  a  fwan's 
quill,  and  open  at  both  ends  ,  all  along  which  was  patted  a  narrow  lift  of  paper, 
divided  into  inches  and  half  quarters. 

Thirdly,  This  (lender  pipe  being  thruft  down  into  the  greater  tube  almoft  filled 
with  quickfilver,  the  glafs  helped  to  make  it  fwcll  to  the  top  of  the  tube  •,  and  the 
quickfilver  getting  in  at  the  lower  orifice  of  the  pipe,  filled  it  up  till  the  mercury 
included  in  that  was  near  about  a  level  with  the  furface  of  the  furrounding  mercury 
in  the  tube. 

Fourthly,  There  being,  as  near  as  we  could  guefs,  little  more  than  an  inch  of 
the  (lender  pipe  left  above  the  furface  of  the  rcftagnant  mercury,  and  conftquently 
unfilled  therewith,  the  prominent  orifice  was  carefully  doled  with  fealing-wax 
melted  •,  after  which  the  pipe  was  let  alone  for  a  while,  that  the  air  dilated  a  litdc  by 
the  heat  of  the  wax,  might,  upon  refrigeration,  be  reduced  to  its  wonted  dcnfity. 
And  then  we  obferved  by  the  help  of  the  above-mentioned  lilt  of  paper,  whether 
we  had  not  included  fomewhat  more  or  fomewhat  lefs  than  an  inch  ot  air  v  and  in 
either  cafe  we  were  fain  to  rectify  the  error  by  a  (mail  hole  made  (with  a  heated  pin) 
in  the  wax,  and  afterwards  clofed  up  again. 

Fifthly,  Having  thus  included  a  juft  inch  of  air,  we  lifted  up  the  (lender  pipe 
by  degrees,  till  the  air  was  dilated  to  an  inch,  an  inch  and  an  half,  two  inches,  &c. 
and  obferved  in  inches  and  eighths  the  length  of  the  mercurial  cylinder,  which  at 
each  degree  of  the  air's  cxpanfion  was  impelled  above  the  furface  of  the  rcftagnant 
mercury  in  the  tube. 

Sixthly,  The  obfervations  being  ended,  we  prefently  made  the  Torricellian  expe- 
riment with  the  above-mentioned  great  tube  of  fix  feet  long,  that  we  might  know  the 
height  of  the  mercurial  cylinder,  tor  that  particular  day  and  hour;  which  height  we 
found  to  be  29!  inches. 

Seventhly,  Our  obfervations  made  afcer  this  manner  furnilhed  us  with  the  pre- 
ceding table,  in  which  there  would  not  probably  have  been  found  the  difference  here 
fet  down  betwixt  the  force  of  the  air,  when  expanded  to  double  its  former  dimenfions, 
and  what  that  force  (hould  have  been  precifely  according  to  the  theory,  but  that  the 
included  inch  of  air  received  fome  little  acceffion  during  the  trial ;  which  this  newly 
mentioned  difference  making  us  fulpcft,  we  found  by  replunging  the  pipe  into  the 
quickfilver,  that  the  included  air  had  gained  about  half  an  eighth,  which  we  gueficd 
to  have  come  from  fome  little  aerial  bubbles  in  the  quickfilver,  contained  in  the  pipe 
(Co  eafy  is  it  in  fuch  nice  experiments  to  mifs  of  exactnefs).  We  tried  alfo  with  11 
inches  of  air  (hut  up  to  be  dilated  ;  but  being  then  hindered  by  fome  unwelcome 
avocations  to  profecute  thofe  experiments,  we  (hill  cllcwhcrc,  out  of  other  notes  anil 
trials  (God  permitting)  fet  down  fome  o:hcr  accurate  tables  concerning  this  matter. 
By  which  pofiibly  we  may  be  nffitted  to  reiblvc,  whether  the  attnofpliere  lhuuld  be 
looked  upon  (as  it  ufually  is;  as  a  limited  and  bounded  portion  of  the  air;  or 
whether  we  mould,  in  a  ftricier  fenfc  than  we  did  before,  ufe  the  atmofphcre  and  aerial 
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part  of  the  world  for  almoft  equivalent  terms ;  or  elfe  whether  we  fhould  allow  the 
word  atmofphere  lbme  other  notion  in  relation  to  its  extent  and  limits  i  (for  as  to  its 
fpring  and  weight,  thefc  experiments  do  not  queftion,  but  evince  them.)    But  we  are 
willing,  as  we  laid,  to  refer  the  matters  to  our  Appendix,  and  till  then  to  retain  our 
wonted  manner  of  fpeaking  of  the  air  and  atmofphere.    In  the  mean  time  (to  return 
to  our  laft-mentioned  experiments)  befides  that  fo  little  a  variation  may  be  in  great 
part  imputed  to  the  difficulty  of  making  experiments  of  this  nature  exactly,  and 
perhaps  a  good  part  of  it  to  fomcthing  of  inequality  in  the  cavity  of  the  pipe,  or 
even  in  the  thicknefs  of  the  glafs ;  befides  this,  1  fay,  the  proportion  betwixt  the 
fcvcral  preffures  of  the  included  air  uhdilated  and  expanded,  efpecially  when  the 
dilatation  was  great  (for  when  the  air  fwelled  but  to  four  times  its  firft  extent,  the 
mercurial  cylinder,  though  of  near  23  inches,  differed  not  a  quarter  of  an  inch  from 
what  it  fhould  have  been  according  to  mathematical  exactnefs)  the  proportion,  I  fay, 
was  fuitable  enough  to  what  might  be  expected,  to  allow  us  to  make  this  reflection 
upon  the  whole  ;  that  whether  or  no  the  intimated  theory  will  hold  exaclly  (for  about 
that,  as  1  faid  above,  I  dare  determine  nothing  relblutely  till  I  have  further  confidcrcd 
the  matter)  yet  fince  the  inch  of  air,  when  it  was  firft  included,  was  fhut  up  with 
no  other  preffure  than  that,  which  it  had  from  the  weight  of  die  incumbent  air,  and 
was  no  more  comprefied  than  the  reft  of  the  air  we  breathed  and  moved  in ;  and  fincc 
alfo  this  inch  of  air,  when  expanded  to  twice  its  former  dimenfions,  was  able  with 
the  help  of  a  mercurial  cylinder  of  about  15  inches  to  countcrpoile  the  weight  of  the 
atmofphere,  which  the  weight  of  the  external  air  gravitating  upon  the  reftagnant 
mercury  was  able  to  impel  up  into  the  pipe,  and  fuftain  above  twenty-eight  inches  of 
mercury,  when  the  internal  air,  by  its  great  expanfion,  had  its  fpring  too  far  debili- 
tated to  make  any  confiderable  (I  fay  confiderable,  for  it  was  not  yet  fo  dilated 
as  not  to  make  fome)  refiftance  :  fince,  I  lay,  thefe  things  are  fo,  the  free  air  here 
below  appears  to  be  almoft  as  ftrongly  comprefied  by  the  weight  of  the  incumbent 
air,  as  it  would  be  by  the  weight  of  a  mercurial  cylinder  of  twenty  eight  or  thirty 
inches  ;  and  confequently  is  not  in  fuch  a  ftate  of  laxity  and  freedom  as  men  arc 
wont  to  imagine-,  and  acts  like  fome  mechanical  agent,  the  decrement  of  whole 
force  holds  a  ftrider  proportion  to  its  increafe  of  dimenfion,  than  has  been  hitherto 
taken  notice  of. 

I  must  not  now  ftand  to  propofe  the  fcvcral  reflections,  that  may  be  made  upon 
the  foregoing  ohfervations  touching  the  compreflion  and  expanfion  of  air;  partly 
becaufe  we  could  fcarce  avoid  making  the  hifiorical  part  fomewhat  prolix;  and 
partly  becaufe  I  fuppofe  we  have  already  faid  enough  to  fhew  what  was  intended : 
namely,  that  to  folve  the  phenomena  there  is  not  of  our  adverfary's  hypothefis  any 
need :  the  evincing  of  which  will  appear  to  be  of  no  fmall  moment  in  our  prefent 
controverfy  to  him  that  confiders,  that  the  two  main  things  that  induced  the  learned 
examiner  to  reject  our  hypothefis,  are,  that  nature  abhors  a  vacuum  ;  and  that 
though  the  air  have  fome  weight  and  fpring,  yet,  thefe  are  infufficient  to  make  out 
the  known  phenomena ;  for  which  we  mult  therefore  have  recourfe  to  his  Funiculus. 
Now  as  we  have  formerly  feen,  that  he  has  not  fo  fatisfactorily  difproved  as  rcfolutely 
rejected  a  vacuum,  fo  we  have  now  manifefted,  that  the  fpring  of  the  air  may  fiifTke 
to  perform  greater  tilings  than  what  our  explication  of  the  Torricellian  experiments 
and  thofe  ot  our  engine  obliges  us  to  aienbe  to  it.  Wherefore  fince  befides  the 
fcveral  difficulties,  that  incumber  the  hypothefis  we  oppofe,  and  efpecially  its  being 
icarce,  if  at  all,  intelligible,  we  can  add  that  it  is  unncceflary ;  we  dare  expect,  that 
fuch  readers  as  are  not  biaffed  by  their  reverence  for  Arifiotle,  or  the  Peripatetick 
fchools,  will  hardly  reject  an  hypothefis,  which,  befides  that  it  is  very  intcDigible,  is 
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now  proved  to  be  fufficient,  only  to  imbrace  a  do&rine,  that  fuppofes  fuch  a  rarefac- 
tion and  condensation,  as  many  famous  Naturalifts  rejected  for  its  not  being  compre- 
henfible,  even  when  they  knew  of  no  other  way  (that  was  probable)  of  folving  the 
phenomena  wont  to  be  explicated  by  it. 


PART  III. 

Wherein  what  is  objecled  againfi  Mr.  Boyle'j  Explications  of 
particular  Experiments,  is  anfwered. 

AND  now  we  are  come  to  the  third  and  laft  part  of  our  defence;  wherein  we 
are  to  confider,  what  our  examiner  is  pleafcd  to  object  againft  fome  paflages  of 
our  Phyfico-Mechanical  Treatife.  But  though  this  may  feem  the  only  part,  wherein 
I  am  particularly  concerned  j  yet  perhaps  we  mail  find  it,  if  not  the  fttorteft,  at 
leaft  the  eafieft,  part  of  our  talk.  Partly,  becaufe  our  author  takes  no  exceptions  at 
the  experiments  themfelves,  as  we  have  recorded  them  (which  from  an  adverfary, 
who  in  fome  places  fpeaks  of  them  as  an  cye-witnefs,  is  no  contemptible  teftimony, 
that  the  matters  of  facl:  have  been  rightly  delivered) :  and  partly,  becaufe  there  arc 
divers  experiments  which,  together  with  their  explications,  the  examiner  has  thought 
"fit  to  leave  untouched,  and  thereby  allows  us  to  do  fo  too :  and  partly  alfo,  becaufe 
that  (as  to  divers  of  thofe  experiments,  upon  which  he  animadverts)  he  does  not 
pretend  to  Ihew,  that  our  explications  are  ill  deduced  or  incongruous  to  our  prin- 
ciples ;  but  only  that  the  phasnomena  may  be  explained  cither  better,  or  as  well,  by 
his  hypothefis  ;  whereof  he  fuppoles  himielf  to  have  demonftrated  the  truth,  toge- 
ther with  the  erroneoufnefs  of  ours,  in  the  other  parts  of  his  book,  efpecially  the 
third,  fourth  and  fifth  chapters.  So  that  after  what  we  have  faid  to  vindicate  the 
hypothefis  we  maintain,  and  take  away  our  author's  imaginary  Funiculus  it  will  not 
be  requifite  for  us,  on  fuch  occafions,  to  examine  his  particular  afiertions  and  expli- 
cations. Which  advertifement  we  hope  the  reader  will  be  pleafcd  to  bear  in  mind, 
and  thereby  fave  himfelf  and  us  the  trouble  of  a  great  deal  of  unneccfiary  repetition. 
Wherefore,  prcfuming  he  will  do  fo,  we  fhall  not  ftay  to  examine  the  firft  and  fecond 
corollaries,  which  in  this  1 7th  chapter  he  annexes  to  the  manner  of  emptying  our 
receiver  by  our  pump.  Neither  fhould  we  fay  any  thing  as  to  his  third  and  laft 
corollary,  but  that  we  think  fit  to  defire  the  reader  to  take  notice,  that  according 
to  what  he  teaches  in  that  place,  the  more  the  air  is  rarefied,  the  more  forcibly  it  is 
able  to  contract  itfclf. 


A  defence  of  our  fsrft  cud  fecond  Experiments. 

AND  to  proceed  now  to  his  18th  chapter,  which  he  intitles  De  experimetttis 
lio\lianis,  we  fhall  find,  according  to  what  we  lately  noted,  that  againft  the 
firft  experiment  he  objects  nothing,  fave  that  if  one  of  the  fingers  b^  applied  to  the 
orifice  of  the  valve,  when  the  pump  is  freed  from  air,  the  experim  enter  (hall  feel  to 
his  pain,  that  the  fucker  is  not  tJiruft  inward  by  the  external  air,  but,  as  the  finger, 
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drawn  inward  by  the  internal.  But  this  phainomenon  of  the  intrufion  of  the  finger 
into  a  cavity,  where  it  finds  no  refiftance,  having  been  formerly  accounted  for 
according  to  our  hypothcfis,  we  (hall  not  need  to  repeat  our  explication  of  it; 
though  this  miftaken  phenomenon  fupplies  our  adverfary  with  divers  of  his  following 
animadverflons,  and  indeed  with  a  great  part  of  his  book.  And  accordingly  his 
objection  againft  our  fecond  experiment  being  of  the  fame  nature  with  that  againft 
the  firft,  requires  but  the  fame  anfwer :  for  it  will  not  alter  the  cafe,  that  he  adds 
upon  this  experiment,  hoc  effe  difcrimen  maniftftum  inter  preffionem  &  fuSionem,  quod 
futtio  tfficiat  bvjufmedi  adb.cfienem,  preffto  autem  minimi :  *  That  this  is  the  difference 

*  between  prcifion  and  fuction,  that  fuftion  makes  fuch  an  adhefion,  and  predion 

*  doth  not Since  to  fey  fov  is  but  to  affirm*  not  to  prove. 

EXPERIMENT  IH. 

WHAT  our  author  would  except  againft  the  3d  experiment  he  ought  to  have 
more  intelligibly  exprefled :  for  whereas  of  a  difcourfe,  wherein  I  deliver 
Jeveral  particulars,  he  only  fays,  that  nullatenus  fatisfacit,  ut  legtnti  conjlabit :  I  would 
not  do  the  reader  the  injury  to  fufpect  him  of  taking  this  prooflefs  a  flirt  ion  for  a 
rational  confutation :  efpecially  fince,  upon  the  review  of  that  third  experiment,  I 
find  nothing,  that  agrees  not  with  my  hypothefis,  however  it  may  difagree  with  the 
examiner's.  But,  to  confidcr  the  explication  he  fubftitutes  in  the  room  of  our  doc- 
trine, which  he  rejefts,  he  gives  it  us  in  thefe  words  :  Hoc  quoque  experimentum  princi- 
pis  noflris  op  time  convenit :  cum  enim  per  Mam  emboli  deprejjionem  air  in  cavitate  brachii 
inclufus  fcparetur  ab  eodem  bracbio,  defcendatque  fitnul  cum  embolo  ( uti  de  aqua  fimul  cum 
argento  vivo  dtfeendeute  capite  decimo  tertio  vidimus )  Jit  ut  in  tota  ilia  depreffione,  nova 
Jemper  ab  aire  illo  dcfcendenle  fuperficies  diripiantur  fimul  6f  extendantur,  ut  ibidem  de 
aqua  eft  explicatum :  cum  itaque  aque  facile  diripiantur  extendantur  bujufmodi  fuper- 
ficies in  fine  dtpreffionis  ac  initio,  mirum  non  eft,  quod  eadem  ulrobique  fentiatur  depri- 
mendi  difficult. is :  ■  And  even  this  experiment  doth  very  well  agree  with  our  prin- 
'  ciplcs:  for  feeing  by  this  depreflion  of  the  fucker,  the  air  (hut  up  in  the  cavity  of 

*  the  cylinder  is  feparated  from  the  cylinder,  and  doth  defcend  together  with  the 
'  fucker  (as  we  have,  chap.  13.  obferved  of  water  defcending  together  with  quick- 
1  filver)  it  comes  to  pafs,  that  in  that  whok  depreflibn  new  furfaces  are  taken  from 

*  that  deft  ending  air,  and  ftretched  out,  as  we  have  there  explained  it  in  the  cafe  of 

*  defcending  water.    Since  therefore  fuch  furfaces  are  as  eafily  flipped  off  and  cx- 

*  tended  in  the  end  of  the  depreflion  as  in  the  beginning ;  it  is  no  wonder,  that  there 
«  is  found  the  fame  difficulty  of  deprefling  it  at  both  times.' 

Bv  which  thought  he  fecms  to  intend  an  oppofition  to  that  part  of  the  third  expe- 
riment, which  I  oppofed  not  againft  his  opinion,  but  that  of  fome  learned  vacuifts  ; 
yet  (not  to  mention,  that  he  feems  to  have  fomewhat  miftaken  my  fenfe)  he  offers 
nothing  at  all  to  invalidate  my  inference  againft  them;  but,  inftead  of  that,  pro- 
pofes  a  defence  of  his  own  opinion,  which  fuppofes  the  truth  of  this  difproved  hypo- 
thetic and  is  either  vr.fatisfadlory  even  according  to  that,  or  elfe  difagrees  with  what 
himfelf  Lath  tnught  us  but  a  little  before.  For  it  is  evident,  that  the  more  the 
nicker  >-  pre  fed,  the  more  the  cylinder  is  cxhaufted  of  air.  And  in  his  third 
corollary  (which  we  lately  defired  the  reader  to  obfervc)  fpeaking  of  the  air  in  the 
receiver  (and  the  cafe  is  the  fame  with  the  air  in  the  cylinder)  he  affirms  more  than 
once,  Eo  tragi's  o  taidi  ac  rareficri  a'irem  rehtlum,  quo  plus  inde  exhauritur,  majerem- 
que  proir.de  acquit  ere  vim  fcfe  contrahendi:  1  That  the  air  is  fo  much  the  more 
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*  extended  and  rarefied,  by  how  much  the  more  is  thence  exhaufted,  and  fo  doth 
«  acquire  a  greater  force  of  contracting  itfelf.'  Whereas  here  he  would  have  us 
believe,  that  the  little  internal  air,  that  was  in  the  cavity  of  the  lhank  of  the  ftop- 
cock,  docs  as  ftrongly  retract  the  fucker,  or,  which  in  our  cafe  is  all  one,  refills  its 
depreflion,  when  the  fucker  is  yet  near  the  top  of  the  cylinder  (and  confequently 
when  the  included  air  is  but  a  little  dilated)  as  when  the  fame  fucker  being  forced 
down  to  the  lower  part  of  the  cylinder,  the  fame  portion  of  remaining  air  muft  be 
exceedingly  more  diftended. 


EXPERIMENT  IV. 

IN  the  fourth  experiment,  touching  the  fwelling  of  a  bladder  upon  the  removal  of 
the  ambient  air,  and  proportionally  to  that  removal,  our  author  objects  nothing 
againft  the  explication  we  gave  of  it  by  the  fpring  of  the  air  included  in  the  bladder,  and 
diftending  it  according  as  thepreffure  of  the  ambient  air  is  weakened.  But  he  endeavours 
alfo  to  explicate  it  his  way,  to  wliich  he  fays  this  circumftance  does  excellently  agree, 
that  upon  the  regrefs  of  the  external  air  into  the  receiver,  the  tumid  bladder  imme- 
diately flirinks,  becaufe  (faith  he)  by  fuch  ingrefs  of  the  external  air,  the  air  in  the 
receiver,  which  drew  the  fides  of  the  bladder  outward  from  the  middle  of  it,  is 
relaxed.  Which  explication,  whether  it  be  more  natural  than  ours  (that  afe'ribes  the 
fhrinking  of  the  bladder  to  the  preflure  of  the  air,  that  is  let  into  the  receiver)  let  the 
reader  judge,  who  has  confidered  what  we  have  formerly  objected  againft  the  cxamU 
ner's  Funiculus,  and  the  relaxation  of  it  upon  the  admiflion  of  air. 

As  for  the  rcafon  likewife  he  adds,  why  a  perforated  bladder  does  not  alfo  fwelf„ 
namely,  that  by  the  hole,  how  little  foever,  the  included  air  is  fucked  out  by  the 
rarefied  ambient,  we  leave  it  to  the  impartial  reader  to  confider,  whether  is  the  more 
genuine  explication,  either  ours  (againft  which  he  has  nothing  to  object)  or  his,  which 
fo  make  clearly  out  he  ought  (according  to  what  we  formerly  noted  disputing  againft 
his  Funiculus)  to  Ihew  us  what  kind  of  ftrings  they  are  ;  which,  though,  according 
to  him,  ftrongly  fattened  to  the  infide  of  the  receiver  and  the  fupcrfkies  of  the 
Bladder,  muft  draw  juft  as  forcibly  one  as  another,  how  long  foever  they  be  without 
the  bladder  in  comparifon  of  thole,  that  within  the  bladder  draw  fo  as  to  hinder  the 
deduction  of  its  fides.  For  experience  fhews,  that  in  a  perforated  bladder  the 
wrinkles  continue,  as  if  there  were  no  drawing  at  all. 

And  though  he  could  defcribe,  how  fuch  a  firing  may  be  context,  yet  our  expli- 
cation will  have  this  advantage  in  point  of  probability  above  his,  that  whereas  he. 
denies  not,  that  the  air  has  fpring  and  weight,  as  we  deny  his  Funiculus  to  have  any. 
other  than  an  imaginary  exifience ;  and  whereas  he  acknowledges,  that  by  the  inftru- 
ment  the  air  about  the  bladder  is  exhaufted    to  fiiew,  that  there  needs  no  more  than 
that,  and  confequently  no  Funiculus,  to  draw  afunder  the  fides  of  the  bladder,  we- 
can  confirm  our  explication  by  the  formerly-mentioned  experiment  of  the  ingenious.. 
Pcfcbal,  who  carrying  a  flaccid  foot-ball  from  the  bottom  to  the  top  of  an  high 
mountain,  found  it  to  fwell  proportionably  as  he  afcended,  and  as  the  weight  and. 
preflure  of  the  ambient  air  decreafed,  and  likewife  to  fhiink  again  as  he  defcended. 
And  yet  in  this  cafe  there  is  no  recourfe  to  be  had  to  a  Funiculus  of  violently- rare- 
fied air,  to  draw  afunder  every  way  the  fides  of  the  foot- ball.     But  however  the  exa- 
miner will  be  able  to  defend  his  explication,  it  may  fuflice  us,  that  he  has  objected 
nothing  againft  ours. 


E  X  P  E  R  I- 
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EXPERIMENT  V. 

AGAINST  the  caufe  we  affign  of  the  fifth  experiment  he  likewife  objedts 
r\  nothing,  but  only  afcribes  the  breaking  of  the  bladder  to  the  ielf-contra£Uon 
of  the  rarefied  air  in  the  receiver.  And  therefore  referring  the  reader  to  what  we 
have  newly  faid  about  the  laft  experiment,  we  will  with  our  author  pafs  over  the 
fixth  and  leventh,  to  which  he  has  no  quarrel,  and  proceed  to  the  eighth. 


EXPERIMENT  VIII. 

rx^HIS  is  that,  wherein  we  mention  our  having  broke  a  glafs-receiver,  which  was 
X  not  globular,  by  the  exhauftion  of  moft  of  the  inward  air,  whereby  its  debili- 
tated preffure  became  unable  to  refift  the  unweakened  preffure  of  the  outward  air. 
But  this  explication  the  examiner  confidently  rejefts  in  thefe  words  :  At  profeSo  non 
videtur  credible,  molltjfimum  bunc  aerem  tarn  vehtnunttr  vitrum  (tant*  prffertim  craffi- 
tudinis,  quant*  ibidtm  dicitur)  undiquefic  cemprimere,  ut  Mud  perfringat :  «  But  truly 
'  it  feeras  not  credible,  that  this  moft  foft  air  fhould  to  vehemently  comprefs  a  glafs 
*"  on  all  fides  (efpecially  one  of  that  thicknefs  there  mentioned)  as  to  break  it.'  As 
it  it  were  more  credible,  that  the  little  air  within  (which,  according  to  him,  is  fo  much 
thinner  than  common  air)  fhould  be  able  to  aft  more  powerfully  upon  the  glafs  than 
the  air  without,  which  himfelf  confeffes  to  be  a  heavy  body,  and  which  not  only 
reaches  from  the  furface  of  the  earth  to  the  top  of  the  higheft  mountains,  but  which 
(as  may  not  improbably  be  argued  from  what  we  have  elfewhere  delivered)  may,  for 
^  aught  we  know  to  the  contrary,  be  heaped  upon  the  receiver  to  the  height  of  fome 
c"s.'r  **  hundreds  of  miles,  nay,  to  I  know  not  how  many  thoufands,  in  cafe  the  atmofphere 
be  not  a  bounded  portion  of  the  air,  but  reach  as  high  as  it. 

As  for  the  explication  he  fubftitutes  in  thefe  words,  Verius  itaque  refpondetur,  idea 
fie  fratlum  effe  Mud  zitrum,  quia  per  exbauftienem  Mam  latera  ejus  vebementius  introrfum 
fint  attraila,  quam  ut  ( ob  figuram  Mam  refiftendo  minus  idoneam )  rejijiere  potuerint. 
Cum  enim  inclufus  air  lateribus  vitri  firmiffime  adb<ereaty  nihil  aliud  erit  air  em  ilium  fic 
exbaurire,  quam  fatagere  latera  vitri  introrfum  fletlere :  1  It  is  therefore  more  truly 
*  anfwered,  that  the  glafs  is  therefore  fo  broken,  becaufe  by  that  exfudtion  its  fides 
«  are  more  vehemently  drawn  inwards  than  (by  reafon  of  the  figure  unfit  for  re- 
4  fiftency)  they  were  able  to  refift.  For  feeing  the  included  air  doth  moft  firmly 
'  ftick  to  the  fides  of  the  glafs,  to  draw  out  the  air  will  be  nothing  clfe,  but  to 
1  endeavour  to  bend  the  fides  of  the  glafs  inwards.'  By  what  we  have  already  dif- 
courfed  about  the  Funiculus,  the  reader  may  cafily  difcern  what  is  to  be  anfwered. 
Nor  does  our  author  here  fhew  us  any  way,  by  which  his  imaginary  firings  fhould 
take  fuch  faft  hold  of  the  fides  of  the  glafs,  as  to  be  able  to  draw  them  together, 
norwithftanding  the  refiftance  they  find  from  the  clofe  texture  of  the  body  to  be 
broken. 
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EXPERIMENT  IX. 

OLHl  explication  of  the  ninth  experiment  he  handles  very  feverely:  fer  having 
briefly  recited  it,  he  propofes  his  objection  againft  it  thus ;  Sed  profeSlo  nimis 
longe  videtur  hoc  d  veritate  rutdtre :  poteftque  vel  inde  folum  fatis  re/utari ;  quia  ft 
tanta  fit  pnjfura  airis  fic  per  tubum  ilium  in  pbialam  defcendentis,  ut  ipjam  pbialam  per- 
fringat,  dt beret  profefto  inclu/am,  cui  immergitur  ille  tubus ,  valde  quoque  ante  fraelionem. 
phial  a  cemmovere,  bullulafque  in  eadem  ex  (it  are,  &c.  ut  confta /,  fiquis,  infufflando  per 
ilium  lubuittm,  aquam  vel  mediocriter  fic premat At  cerium  ejl  aquam,  antequamfranga- 
tur  fic  pbiala,  nec  tantillum  moveri  \  ut  experienti  conjlabit.  4  But  truly  this  feems  too 
4  far  removed  from  truth,  and  may  be  by  this  alone  fufflciently  refuted.  Becaufc  if 
4  the  preffure  of  the  air,  which  deicends  by  that  tube  into  the  phial,  be  fo  great  as 
'  to  break  the  phial  itfelf,  it  ought  certainly,  before  the  breaking  of  the  phial,  very 

*  much  to  move  the  water,  in  which  the  tube  is  immerfed,  and  to  excite  bubbles  in 
4  it,        as  appears,  if  any  one  blowing  through  that  tube  doth  make  but  an  ordi- 

•  nary  preffure  upon  the  water.  But  it  is  lure,  that  the  water,  before  the  phial  is 
'  broken,  doth  not  move  at  all ;  as  die  experimenter  will  find.' 

But  I  do  confefs,  I  do  for  all  this  think  our  explication  more  true,  than  well  con- 
fidered  by  our  author.  For  the  putting  of  water  into  die  phial,  that  was  broken, 
was  done  (as  dearly  intimated  in  the  beginning  of  our  narrative)  upon  a  particular 
defign  (as  indeed  we  tried  divers  other  things  with  our  engine,  not  fo  much  with 
immediate  reference  to  the  fpring  of  the  air,  as  to  make  ufe  of  fuch  trials  in  fome 
other  of  our  writings).  And  accordingly  in  the  fecond  trial  mentioned  in  the  fame  expe- 
riment, the  water  was  omitted.  Bat,  notwithftanding  this  water,  the  fides  of  the  glafs 
being  expofed  to  the  preffure  of  the  atmofphere,  had  that  whole  preflurc  againft  them 
before  the  exhauftion  of  the  receiver ;  fo  tnat  there  needed  no  fuch  blowing  in  of  the 
air  afrefh  as  our  author  imagines,  to  effect  the  breaking  of  the  phial,  it  being  fuf- 
ficient  for  that  purpofe,  that  the  preflure  againll  the  convex  fuperficies  of  it  was  taken 
off  by  the  exhauftion  of  the  receiver,  the  prelfure  againft  the  concave  fuperficies  remain- 
ing as  great  as  ever.  And  therefore  we  need  not  altogether  deny  what  the  examiner  fays, 
that  licet  claufus  fupcrne  fuijfet  tubulus  ille,  eodem  tamen  modo  fraSa  fine  dubio  fwjfet 
pbiala ;  1  Though  the  tube  had  been  Ihut  at  the  top,  the  phial  had  doubtlcls  been 
4  broken  after  the  fame  manner.'  For,  fince  in  fuch  cafes  the  air  (as  we  have  often 
taught)  is  Ihut  up  with  the  whole  preffure  of  the  atmofphere  upon  it,  it  may  almofb 
as  eafily  break  the  glafs  as  if  it  were  unftopt.  And  accordingly  we  mention,  in  die 
36th  experiment,  the  breaking  of  a  thin  glafs  hermetically  fealed,  upon  the  recefs  of 
the  ambient  air.  But,  how  confidently  foever  our  author  lpeaks,  I  thought  fit  to  add 
the  word  almofi,  becaufe  we  obferved  in  the  39th  experiment,  that  fuch  thin  phials 
(ami  thick  ones  will  not  break)  are  fubject  upon  the  withdrawing  of  the  ambient  air 
to  retch  a  little,  whereby  the  fpring  of  the  air  within  the  phial  might  in  fome  cafes 
(I  fay,  in  fome)  be  fo  far  weakened,  as  not  to  be  able  to  break  it,  unlefs  affifled  by 
the  preflureof  the  atmofphere,  wherewith  it  communicates,  and  which  leans  upon  it. 
And  when  the  phial  docs  actually  begin  to  break,  then  the  purfuing  preffure  of  the 
outward  air  upon  the  yielding  air  within  the  phial  may  help  to  throw  the  parts  of  the 
glafs  more  forcibly  afundcr. 

All  the  experiments  from  the  9th  to  the  1 7th  exclufively  our  examiner  leaving 
uncenfurcd,  wc  may  with  him  advance  to  the  confidcration  of  the  1  ;th. 
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Tbe  i  jib  Experiment  defended. 

IN  this  we  relate  how,  when  we  made  the  Torricellian  experiment,  **e  fliut  up  the 
reftagnant  mercury  together  with  the  tube  and  the  fufpended  mercurial  cylinder 
(of  about  29  inches)  in  our  receiver,  that  by  drawing  off  and  letting  in  the  air  at 
pleafure  upon  the  reftagnant  mercury,  and  confequently  weakening  and  increafing 
its  preflure,  we  might  make  it  more  clearly  appear  than  hitherto  had  been  done  by 
experiment,  that  the  fufpenfion  of  the  mercurial  cylinder,  and  the  height  of  it,  de- 
pended upon  the  greater  or  lefler  preflure  of  the  air.  But  againft  our  explication  of 
this  experiment  (which  has  had  the  good  fortune  to  convince  and  fatisfy  many  inge- 
nious men)  the  examiner  objects  nothing  in  particular,  contenting  himfelf  to  have 
recourfe  here  alfo  to  his  Funiculus.  Yet  two  obfervations  of  ours  he  is  pleafed  to 
take  notice  of. 

The  firft  is,  that  though  the  quickfilver  were  exactly  (hut  up  into  our  receiver 
after  the  manner  newly  declared,  yet  the  fufpended  quickfilver  did  not  defcend  : 
whence  having  laid,  that  I  argue,  that  it  is  now  fuftained  not  by  the  counterpoife  of 
the  atmofphere,  but  by  the  Ipring  of  the  air  fhut  up  in  the  receiver,  he  fubjoins  only 
this  •,  Sed  retlius  fane  in/ertur,  cylindrum  ilium  nihil  ibidem  antea  pr*ftitij[e :  *  But  it  is 

*  more  rightly  thence  inferred,  that  that  cylinder  did  nothing  there  before.'  But 
whether  this  be  not  gratis  dillum,  wc  leave  the  reader  to  collect  from  what  we  have 
formerly  difcourfed  in  the  fecond  part  of  this  defence  of  the  fpring  of  the  air,  efpe* 
dally  from  that  experiment,  by  which  it  appears,  that  fpring  may  fuftain  a  far  higher 
cylinder  of  quickfilver. 

In  the  fecond  obfervaticn  he  mentions  of  ours,  he  fummarily  recites  our  explica- 
tion of  the  defcent  and  afcent  of  the  mercury  in  the  tube,  by  the  debilitated  and 
ftrengthened  fpring  of  the  air.  But  without  finding  fault  with  our  application  of 
that  principle  to  the  phenomena,  he  fays,  that  he  has  fufficiently  refuted  the  princi- 
ple itfclf  in  the  fourth  chapter  (which  how  well  he  has  done,  we  have  already  feen)  j 
and  therefore  explicates  the  matter  thus  :  Dico  igitur  (fays  he)  argentum  per  illam  ex-"  1 
betujtivtttm  fic  in  tubo  defcendere,  quod  deorfum  trabatur  ab  aire,  qui  incumbit  argento 
rrjlagnanti :  fquidem  ttutimbcns  iile  air  jam  per  exbauftionem  valde  rarefatlus  fc?  exten/us 
J'eje  vebemenier  ccntrcbii,  &  antrabendo  conatur  etiam  fubjeflum  fibi  argentum  rejlagnans 
i  fuo  vafculo  devare  ■>  unds  jit  ut  ( argento  illo  reftagnant e  minus  jam  gravitante  in  fundum 
fui  va/euli)  argentum  quod  eft  in  tubo  defcendat  \  ut  per  fe  patet.  Adeoque  mirum  non  eft 
quad,  wgrediente  poftea  aire  externa,  rurfum  argentum  afcendat,  cum  per  ilium  ingreffum 
vis  ilia  Jk  elevans  argentum  reftagnans  debilitetur :  '  I  fay  then,  that  the  quickfilver 
'  doch  by  that  cxhauftionfo  defcend  in  the  tube,  becaufe  it  is  drawn  downwards  by 
1  the  air  incumbent  upon  the  reftagnant  quickfilver.    For  that  incumbent  air,  being 

*  by  its  exhauftion  greatly  rarefied  and  extended,  vehemently  contracts  itfclf,  and  by 

*  this  contraction  doth  endeavour  to  lift  the  reftagnant  mercury  out  of  its  veffel ; 

*  whence  it  comes  to  pafs,  that  (the  reftagnant  mercury  now  lefs  gravitating  upon  the 

*  bottom  of  its  veffel;  the  quickfilver  in  the  tube  muft  defcend,  as  is  manifeft  in  it- 
1  felf :  lb  that  it  is  no  wonder,  that  the  external  air  afterwards  entering,  the  quick- 
1  -iilver  again  afcends,  feeing  by  that  ingrefs  the  force,  which  elevates  the  reftagnant 
«  quickfilver,  is  weakened.'  But  this  explication  fuppofing  fuch  a  Funiculus  as  we 
have  already  ftiewn  to  l)e  but  fiftitiou-.,  the  reader  will  eafily  gather  what  is  to 
be  judged  of  it  from  what  has  been  already  delivered.  Wherefore  I  fliall  only  fub- 
jsm,  that  by  this  explication,  were  it  admitted,  there  is  only  an  account  given  of 


Digitized  by  Google 


Spring  and  Weight  «/  Am. 

that  part  of  our  fcvcntecnth  experiment,  which  relates  to  the  defcent  of  the  mercury 
below  its  wonted  height,  and  its  reafccnt  to  it.  But  as  for  our  having,  by  the  forcing 
in  fome  more  air  into  the  receiver,  impelled  the  quickfilver  to  a  conlidcrably  greater 
height  than  it  is  wont  to  be  fuftaincd  at  in  the  Torricellian  experiment,  1  confefs  I 
underftand  not  how  the  examiner  gives  anaccount  of  it  in  the  following  words  (which 
are  immediately  annexed  to  thole  we  laft  recited  of  his,  and  which  are  all  that  he  em- 
ploys to  explicate  this  notable  phenomenon :)  At que  bine  etiamredditur  ratio  alteriuss 
quod  ibidem  quoque  notatur,  nttnpe  quod  per  violent  am  inlrujionem  alris  externi  in  recipien- 
tem  afcenderit  argentum  notabiliter Jupra  digitos  29I.  Nam  Jicut  per  extraSlionem  a  rts 
ergentum  infra  Jiationem  detrabitur,  fic  etiam  per  intrufionem  novi  fupra  eandem  elevabilur  : 

*  And  hence  is  a  reafon  alio  given  of  another  thing,  which  is  there  noted,  namely, 

*  that  by  the  violent  intrufion  of  the  external  air  into  the  receiver  the  quickfilver 

*  afcended  confidcrably  above  29  inches  and  an  half.  For  as  by  the  extraction 
«  of  the  air,  the  quickfilver  is  depreft  below  its  ftation,  lb  by  the  intrufion  of 
'  new  air  it  is  elevated  above  it.'  For  in  this  pafTage  I  fee  not  how  he  himfelf  does 
not  rather  repeat  the  matter  of  faft,  than  give  any  account  how  it  is  performed. 
And  if  it  be  alleged  on  his  behalf,  that  according  to  his  principles  it  may  be 
faid,  that,  upon  the  prefiure  of  adventitious  air  upon  the  rellagnant  mercury, 
the  Funiculus  in  the  tube,  that  was  not  able  before  to  draw  it  up  above  29f 
inches,  is  now  enabled  to  draw  it  up  higher-,  I  demand  upon  what  account  this  new 
air  docs  thus  prefs  againft  the  reftagnant  mercury,  and  impel  up  and  fuftain  that  in 
the  tube.  It  will  not  be  faid,  that  it  is  by  its  weight ;  for  as  much  mercury  as  may 
be  thus  impelled  up  above  the  ufual  ftation  will  weigh  a  great  many  times  more  than 
the  air  forced  into  the  receiver.  And  therefore  it  remains,  that  the  additional  air 
counterpoifes  the  additional  mercury  by  its  fpring.  And  if  wc  confider  withal,  that 
there  is  no  reafon  to  doubt  (efpecially  conlidcring  what  we  have  formerly  delivered 
upon  trial  touching  the  power  of  compreft  air  to  impel  up  quickfilver)  but  that,  had 
we  not  been  afraid  of  breaking  our  veflel,  we  might  by  forcing  more  air  into  the 
receiver  have  impelled  it  up  to  the  top  of  the  tube,  and  kept  it  there  •,  wc  ftiall  fcarce 
deny,  but  that,  fuppofing  there  could  be  no  fuch  Funiculus  as  our  examiner's  in  rcrum 
natura,  the  prefiure  of  the  incumbent  air  alone  might  fuffice  to  keep  a  correfpondenc 
cylinder  of  mercury  fufpended ;  and  that  without  any  attraction  of  the  rellagnant 
mercury  by  a  Funiculus  of  violcntly-diftended  air  in  the  receiver,  the  quickfilver  in 
the  tube  may  be  made  to  reft  at  any  height  greater  or  lefTer,  provided  it  exceed  not 
30  inches,  only  becaufe  its  weight  is  juft  able  to  counterbalance  the  prefiure  of  the 
contiguous  air. 

I  know  not  whether  I  may  not  add  (to  cxprefs  an  unwillingnefs  to  omit  what  fome 
may  think  proper  to  do  my  adverfary  right)  that  it  may  be  laid  for  the  examiner,  that 
he  in  the  1  ith  page  acknowledging  with  us  a  power  in  the  air  to  recover  its  due  cx- 
tenfion,  if  it  be  crouded  into  lefs  room  than  its  difpofition  requires ;  a  man  may  from 
that  principle  folve  the  phenomena  in  qucftion,  by  faying,  that  the  air  in  the  receiver 
being  forcibly  comprcficd  by  the  intrufion  of  freih  air  into  the  fame  veiTcl,  does  by 
its  endeavour  to  recover  its  due  cxpanfion  prefs  upon  the  reftagnant  mercury,  and 
force  upibmeof  it  into  the  tuhe.  But  this  explication,  though  it  agree  with  what 
the  audior  teaches  in  a  place  very  diftant  from  his  notes  upon  our  1  7th  experiment, 
now  under  debate yet  ftill  it  is  not  clear  to  me,  how,  by  what  he  fays  in  theic 
notes,  the  phenomenon  is  accounted  for  as  the  word  bine  imports  it  to  be.  Hut 
othcrwifc  1  need  not  quarrel  with  the  explication,  fince  without  recurring  to  the  Fu- 
niculus for  the  fuftaimng  of  the  additional  mercury,  the  folution  of  the  phenomenon 
is  given  upon  the  fame  principle  that  I  employ. 

Vol.  I.  Z  EX- 
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EXPERIMENT  XVIII. 

✓^V  U  R  examiner  in  his  animadverfion  upon  the  1 8th  experiment,  having  recited 
K^J  my  conjecture  as  the  caufe,  why  a  cylinder  of  mercury  did  in  winter  rife  and 
fall  in  the  tube  Ibmctimcs  as  water  is  wont  to  do  in  a  wcathcr-glafs,  according  to  the 
laws  of  heat  and  cold,  and  fometimes  quite  contrary  thereunto  •,  adds,  that  this  ex- 
periment docs  itrongly  enough  overthrow  our  hypothefis  of  the  atmospherical  cylin- 
der, and  clearly  lhew,  that  the  quickfilver  is  not  fuftained  by  it:  Nam  (fays  he)Ji 
hoc  ab  to  fuftentalum  fuijfet,  debuijfet  potius  frigidiore  tempore  a/cendere  quam  defcendere, 
eo  quod  tifa  tunc  multo  den/tor  ejfet  &  gravior.  Itaque  non  fujlentatur  argent um  ab  alris 
<equipondio,  ut  ajjeritur :  *  For  if  it  were  kept  up  by  that,  it  ought  rather  to  afcend 

*  than  defcend  in  colder  weather,  becaufe  the  air  then  would  oe  more  denfe  and 

*  heavy.  Therefore  the  quickfilver  is  not  upheld  by  the  equilibrium  of  air,  as  is 
4  aliened.'  And  by  the  fame  argument  he  concludes  againft  the  mercury's  being 
fuftained  by  the  lpring  of  the  air.  But  in  his  animadverfions  upon  this  experiment 
he  feems  to  have  been  too  forward  to  reprehend ;  for  he  neither  well  confutes  my 
conjecture,  nor  fubftitutes  fo  much  as  a  plaufiblc  one  in  the  ftcad  of  it.  And  as  to 
his  objection,  I  anfwer. 

First,  That  it  doth  not  conclude ;  becaufe  that  as  fometimes  the  quickfilver  in 
the  tube  did  rife  in  warmer,  and  fall  in  colder  weather  •,  fo  at  other  times  it  did  rather 
emulate  the  afcent  and  defcent  of  water  in  a  weather-glafs. 

Secondly,  Though  it  be  true,  that  cold  is  wont  to  condenfe  this  or  that  parcel  of 
air,  and  that  a  parcel  of  air  may  be  made  heavier  by  condenfation  ;  yet  that  is  in  re- 
gard of  the  ambient  air,  that  retains  its  wonted  laxity,  in  which  the  condenfed  air  is 
weighed.  But  our  author  has  not  yet  proved,  that  in  cafe  the  cold  of  the  winter 
fhouhl  condenfe  the  whole  incumbent  atmofphere,  it  would  then  gravitate  fenfibly 
more  upon  the  reltagnant  quickfilver  than  before.  As  a  pound  of  wool  will  not  fen- 
libly  vary  its  weight,  though  the  hairs,  whereof  it  is  compofed,  be  made  to  lie  fome- 
times in  a  looftr,  fometimes  in  a  defer  order. 

And,  thirdly,  his  objection  does  as  little  agree  with  his  doctrine  as  with  my  con- 
jecture :  for  in  the  50th  page,  where  he  gives  us  an  account,  according  to  his  prin- 
ciples, of  the  riling  and  falling  of  water  in  a  weather-glafs,  and  complies  it  with 
the  fulpcnfion  of  quickfilver,  he  tells  us,  llinc  fit  quod,  tautraSlo  hoc  Funiculi  per 
frigid,  apta  ilia  tempore  frigido  afcendat,  dtftendat  autem  tempore  calido,  eo  quod  per 
cakrtm  Funicu'us  ille  diiatetur  .-  1  1  knee  it  comes  to  pal's,  that  this  Funidc  being  con- 

*  traded  by  the  cold,  the  water  doth  afcend  in  cold  weather ;  but  doth  defcend  in 
'  hot,  becaufe  by  heat  the  Funiclc  is  dilated.'  So  that,  according  to  the  examiner 
himfclf,  the  quickfilver  ou^hc  to  have  afcended  in  colder,  and  dtfeended  in  warmer 
weather.  Noiv,  although  I  propofedmy  thoughts  of  the  difficult  phenomenon  under 
confederation  but  as  a  conjecture,  and  therefore  fhall  be  ready  to  alter  them,  cither 
upon  further  difcovery  or  better  information  •,  yet  I  fee  not  why  it  fhould  be  poft- 
poned  to  the  examiner's,  who,  though  he  rejects  our  explication,  fubftitutes  no  other 
than  what  may  be  gathered  from  thefe  words  1  Ego  eerie  not  dulitc,  quin  demur  bujuf- 
tnodi  occult.e  ctu>.f.c,  quibus  Funiculus  rile  fubtii'is,  quo  in  tube  filfpenditur  argent  u:n  (tct 
dictum  eft  cupite  decimo)  mcdo  producatur,  mcdo  al  lrrvietur,  &V.  ftcque  argentum  nunc 
demitiat,  nunc  e'evet :  *  I  truly  do  not  doubt,  but  there  are  fome  luch  occult  caufes, 

by  which  the  flendcr  Funiclc,  that  fufpends  (as  we  mentioned  in  the  tenth  chapter) 

5  •  the 
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■  the  quickfilvcr  in  the  tube,  is  fometimes  lengthened,  fometitnes  fhortcned,  and  fo 
4  doth  fometimes  let  down,  and  fometimes  lift  up  the  quickfilvcr.'  For,  fince  we 
have  made  it  probable,  that  the  copious  fumes  fometimes  fuddenly  afcending  into 
the  air,  and  rolling  up  and  down  in  it,  fometimes  fenfibly  altering  (if  good  authors 
may  be  credited)  the  refraction  of  it,  and  fince  fome  other  caufes,  mentioned  in  our 
eighteenth  experiment,  may  alter  the  denfity  and  gravity  of  the  air,  that  leans  upon 
the  reftagnant  mercury  •,  I  fuppofe  the  reader  will  think  it  more  intelligible  and  pro- 
bable, that  alterations,  other  than  thofe  produced  by  heat  and  cold,  may  happen  to 
the  incumbent  atmofphere,  which  freely  communicates  with  the  neighbouring  air, 
and  may  thereby  become  fometimes  more  ftuflt,  and  fometimes  more  deflitute  of  ad- 
ventitious exhalations,  than  that  fuch  changes  fhould  happen  to  a  Funiculus  included 
in  glafs  ;  which,  according  to  our  author,  is  impervious  to  the  fubtilell  fleams  that 
are,  and  concerning  which  he  offers  not  fo  much  as  a  conjecture,  upon  what  other 
account  it  can  happen  to  be  fometimes  contracted,  and  fometimes  rtretched. 

EXPERIMENT  XIX. 

UPON  this  the  examiner  has  only  this  (hort  animadverfion  •,  In  decimo  nono 
ojlendit  aquam  eodem  modo  per  cxhauftioncm  recipientis  defanderc^  quo  in  precedents 
dtjeendtre  oftenderat  argentum  vivum  ;  cujus  cum  eadem  Jit  ratio  non  eft  cur  amplius  ei  in- 
fiftamus?    *  In  the  19th  he  fliews,  that  water  doth  in  the  fame  manner  defcend  upon 

*  the  exhaufling  the  receiver,  as  he  had  fliewn  quickfilver  in  the  foregoing  chapter  to 

*  defcend.  Of  both  which,  feeing  there  is  the  fame  caufe,  there  is  no  reafon  we  fhould 
«  any  longer  infift  on  this.'  In  which  words,  fince  he  offers  nothing  new  or  pecu- 
liar to  fhew  any  incongruity  in  our  explication  to  our  principles,  which  agree  very 
well  with  the  new  phenomena  of  the  experiment  \  we  are  content  to  leave  the  reader 
to  judge  of  the  hypothefes  themfelves,  which  of  the  two  is  more  probable,  either 
ours,  that  only  requires,  that  the  air  in  the  receiver  fhould  equally  refift  a  cylinder  of 
water  and  of  quickfilver,  when  their  weight  is  but  the  fame,  though  their  altitudes 
be  not  •,  or  the  examiner's,  which  exacts,  that  (according  to  what  we  formerly  elfe- 
wherc  noted)  bodies  of  fuch  differing  nature  and  texture  as  quickfilver  and  water 
fhould  need  but  juft  the  fame  weight  or  ftrcngth  to  rarefy  them  into  a  Funiculus. 

EXPERIMENT  XX. 

IN  his  examcn  of  this  experiment  our  author  makes  me  infer  from  the  phenomena 
he  repeats,  that  not  only  the  air,  but  the  water  alio  has  a  fpring.  But  though  I 
fufpect  not,  that  he  does  wilfully  miftake  my  fenfe,  yet  by  what  I  write  in  this  and 
the  following  experiments  the  reader  may  well  enough  perceive,  tluc  I  fpokc  but 
very  doubtfully  of  a  fpring  in  the  water  j  nay,  and  that  I  did  in  the  58th  page  ex- 
prelsly  teach,  that  the  intumcfccnce  of  it  might  (at  leaft:  in  great  part)  proceed  from 
that  of  the  fmall  parcels  of  air,  which  I  thought  to  be  ufually  harboured  in.  the 
body  of  that  liquor. 

But  whereas  I  afcribe  the  appearance  of  the  bubbles  in  the  water  to  this,  that  upon 
the  exhauftion  of  fome  of  the  air  incumbent  on  the  water,  the  preflure  of  what  re- 
mains is  much  debilitated,  whereby  the  little  particles  of  air  lurking  in  the  water  are 
allowed  to  expand  thcmfllves  into  bubbles j  he  rejects  this  explication  as  manifeftly 
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falfc :   Nam  (fays  he)  ft  ita  ficrtt*  dtberrnt  prcfili,-  ,  r  ./mc:i>  huVuUet  tun  e  fundo 
*»fi/t.    vayjs  ju  aj-cenii£re  ;utl  iam  i„  iK(  qU::m:n  fcquent.t  --s  cxpu<    >t<>s,  ,n  q  il>us  ae  ijiis  lullis 
femper  agitur,  cjferitur)  tdc  up<.ncre  parte  aqua-,  uti  thmus  p.  emu  ;«r,  ut  per  fe  eft 
mar.iftjhtm.    4  1  or  if  it  were  done  lo,  thefe  hubbies  ought  riot  lo  to  have  afcended 

*  from  the  bottom  of  the  vcliel  (as  it  is  aflerted  tiny  did,  both  in  this  and  the  follow- 

*  ing  experiments  that  treat  of  bubbles)  but  trom  die  up^er  part  of  the  water,  where 

*  they  are  lefs  compreft ;  as  it  is  apparently  manife  .'  But  why  he  mould  be  here 
fo  peremptory,  I  confels  1  do  not,  tor  all  tht>  ob;c\  tion,  yet  fee:  for  in  the  bottom 
of  the  next  page  he  fays,  he  will  not  deny,  but  that  alri.il  particles  latitant  in  the 
othei  parts  of  the  water  (he  had  before  fpoken  of  the  bottom  ol  it)  may  be  extended 
into  bubbles  by  his  way  of  rarefaction.  And  that  we  particularly  mentioned  the 
rifing  of  bubbles,  even  from  the  bottom  of  the  water,  wa.,  becauie  thai  ciicumftancc 
feerr.ed  to  defcrve  a  peculiar  note;  and  not  (as  he  IctflM  to  imagine')  as  if  the  bubbles 
did  not  alio  rile  from  the  fuperior  parts  of  the  liquor,  fince  we  did  take  notice  of  it 
about  the  middle  of  the  56th  page  *.  And  we  often  in  this  and  the  following  expe- 
riments obferved,  that  the  afcending  bubbles  grew  bitter  the  nearer  they  came  to  the 
top.  Which  agrees  more  clearly  with  our  hypothtlis,  wherein  their  confpicuous 
fwelling,  as  they  afcer.d,  is  attributed  more  to  the  lefle'iii  g  of  the  prefiure  of  the  in- 
cumbent air,  than  to  the  decrement  of  the  weigut  of  the  incumbent  water  (fincc 
when  the  furface  of  this  liquor  is  leaned  upon  by  the  atmofphere,  the  afcending 
bubbles  fcarce  lenfibly  incrcaie  in  veffcls  no  deeper  than  ours)  than  with  the  explica- 
tion, which  the  examiner  gives  in  thefe  words  •,  Refpondto,  aquam  per  illam  airis  ex- 
baujlicnetn  >icn  fponte  Jic  ajlettdeic,  fed  fur/urn  •  iclenla  Iraki,  ac  elevari  a  rarefatlo  ilia 
aire  fife  centrabente.  tyemadinodum  enhn  aqua  aliqualtm  patitur  cmprefunem  ( ut  tx- 
perientiu  ccnflat )  ita  (J  a&fHsUtH  quoqw  lie  patitur  iiijlenftonem.  At  que  bine  dare  patety 
cur  potius  i  fundo  vafis  quam  a  pane  aqua-  fuperiore  orianlur  hujufmodi  bull*.  Cum  enim 
vehement  ilia  fucli  0  ccnetur  aquam  a  fundo  phial*  elevare,  nafatur  ibu  em  jttbtihs  qua-darn 
materia,  qua-  in  lu 'las  com  of  a  fu  afendil,  uti  capite  decimo  quint  e  in  quarto  experiment  0 
dii/um  eft.    '  I  anfwer,  that  the  water,  upon  exhauftion  of  the  air,  doth  not  fo 

*  afcendof  its  own  accord,  but  is  violently  drawn  or  lifted  upwards  by  that  rarefied 

*  air  contracting  itfclf.    For  as  water  doth  flitter  fome  comprcMion  (as  appears  by 

*  experience}  fo  here  alfo  it  fuffers  fome  dillenfion.  And  hence  it  is  clearly  manifeft, 
'  why  thefe  bubbles  mould  arife  rather  from  the  bottom  of  the  veffel,  than  from  the 

*  upper  part  of  the  water.    For  when  that  vehement  fnc~tion  doth  endeavour  to  ele- 

*  vate  the  water  from  the  bottom  of  the  phial,  there  arifes  there  a  certain  fubtile 

*  matter,  which  being  turned  into  bubbles,  doth  fo  afcend,  as  is  mentioned  in  the 
'  15th  chapter  and  the  4th  experiment.'  For,  whatever  he  may  think,  it  does  not 
hence  fo  clearly  appear,  how  the  endeavour  only  of  the  Funiculus  to  draw  up  the 
water  from  the  bottom  of  the  phial,  to  which,  that  endeavour  notwithstanding,  it 
remains  contiguous,  ihould  generate  in  fome  parts  of  the  bottom  of  the  glafs,  and 
not  in  others,  fuch  a  fubtile  nutter  as  lie  tells  us  of.  And  1  fuppoie  the  reader  will, 
as  well  as  I,  wifh  he  had  more  intelligibly  declared,  how  this  Itrange  generation  of 
fubtile  matter  comes  to  be  effected.  And  I  pre  fume  it  will  likewife  be  expected,  that 
he  alfo  declare,  why  both  in  our  c.\(e  and  in  the  Torricellian  experiment  the  bubbles 
grew  lb  much  larger  by  being  nearer  the  top  of  the  liquor;  if,  as  he  rejects  our  ex- 
plication of  this  circumltance,  the  effect  of  the  faction  he  i'peaks  of  Le  greater  upon. 

•  See  :i!fo  in  the  1 3d  E.vpirim.  theft  vn(T*gC*,—jfnit  tbii  'fftrvefcirt  i>.ai  ji  grtat  in  tit  uiftr  fatt  rf  :1  r, 
%uaitr,  is\.  As  alf.',—  E»irvf/(tatt  iim:  ttrfimd  to  tit  uff  cr  furt  tf  tl.i  wuur,  unkji,  Uc. 
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the  lower  part  of  the  liquor  than  the  upper,  to  which  alone  neverthelcfs  his  Funiculus, 
that  is  did  16  to  draw  the  liquor,  is  contiguous. 

Ou  •  author  making  no  particular  objection  againft  the  ten  following  experiments, 
we  alio  lhali  pafs  them  by,  and  fall  with  him  upon  the  confideration  of  the  jift. 
experiment. 


UPON  tl lis  our  author  having  recited  our  conjecture,  as  the  caufe  why  two  very 
flat  and  imooth  marble!  ft  ck  lb  cloiely  together,  that  by  lifting  up  the  upper- 
moft  you  may  take  up  alio  the  lowcrmoft,  approves  my  way  of  examining  that  con- 
jecture. But  whereas  I  fj.y,  that  the  rcafon,  why,  though  the  marbles  were  kept 
together  by  the  preflure  of  the  ambient  air,  yet  they  did  not  fall  afunder  in  our  ex- 
haufted  receiver,  no  not  though  a  weight  of  four  ounces  were  hung  at  the  lower  ftone, 


ficicntly  drawn  out  •,  yet  he  tells  us,  widi  his  wonted  confidence,  Cerium  effe  fentextiam 
Mam  vel  hoc  fob  experiment!)  fatis  refelli :  *  It  is  certain,  that  that  opinion  is  lufficienrly 
*  refuted  by  this  fingle  experiment.'  But  poffibly  he  would  have  fpoken  lefs  refo- 
lutely,  if  he  had  made  all  the  trials  about  the  adhefion  of  marbles,  that  we  relate  our- 
felves  to  have  made  in  the  fhort  hiftory  we  have  publifhcd  of  fluidity  and  firmntfs. 
For  our  examiner  fpeaks,  as  if  all  that  we  afcribe  to  the  air  in  fuch  experiments  were 
to  fuftain  the  lower  marble  widi  the  weight  perhaps  of  a  few  ounces  whereas  in  cafe 
the  air  be  kept  from  getting  in  at  all  between  the  ftones,  it  may  (according  to  our 
hypothefis)  fui  tain  a  weight  either  altogether,  or  well- nigh  equal  to.  that  of  a  pillar 
of  air  as  broad  as  the  balis  of  the  lower  marble,  and  as  long  as  the  atmolphere  is 
high,  or  to  the  weight  of  a  pillar  of  quickfilver  of  the  fame  thicknefs,  and  about 
thirty  inches  long  •,  dicfe  two  pillars  appearing  by  the  Torricellian  experiment  to 
counterpoife  each  other.  And  therefore  iince  in  the  feventecnth  experiment,  when 
we  had  exhaufttd  our  receiver  as  far  as  we  could,  there  remained  air  enough  to  keep 
up  in  the  tube  a  cylinder  of  about  an  inch  long  of  q  'ickfilver ;  and  fince  the  broader 
die  contiguous  marbles  are,  the  greater  weight  fattened  to  the  lowermoft  may  be  fu- 
ftained  by  the  rcfiftance  of  the  air  (as  is  obvious  to  him,  that  conliders  the  hypo- 
thefis, and  as  we  have  proved  by  experiment  in  the  forcmeationed  iracV)  it  need  be  no 
wonder,  that  the  air  remaining  in  the  receiver  rtiould  be  able  to  i'upport  the  lowermolt 
marble,  whofe  diameter  was  near  two  inches,  and  a  weight  of  four  ounces,  thole  two 
weights  being  inferior  to  that  of  a  meicurial  cylinder  of  that  diameter  and  an  inch 
m  length.  And  though  it  were  not,  yet  wc  arc  not  Pure,  that  the  receiver  w.u  as  well 
emptied  when  we  made  the  3  ift  experiment,  as  when  wc  made  the  17th.  And  (if 
my  memory  does  not  much  mifinform  me)  ic  was  with  the  fame  pair  of  marbles,  that 
in  the  prcfence  of  an  illuttrious  aflemblyof  virtuoii  (who  were  fpeftators  of  the  ex- 
periment) the  uppcrmoft  marble  drew  up  the  lowermoft,  though  that  was  clogged 
with  a  weight  of  above  430  ounces. 

As  for  the  account  the  examiner  fubftitutes  of  our  phenomenon,  1  know  not  whe- 
ther many  readers  will  acquieice  in  it.  For,  no*,  to  infill  upon  the  objection,  which 
himfclf  takes  notice  of,  that,  according  to  him,  the  diftended  air  in  the  receiver 
fliouid  draw  afunder  the  adhering  marbles;  his  explication  tuppofes,  that  there  cannot 
naturally  be  a  vacuum  :  whence  he  infers  that,  Neceffe  era:,  ut  lapis  Hie  v.on  ahtcr  de- 
jtendcret,  au.im  relinquendo  poji  ft  tenuem  kuju/mdi  Jubftantiam,  qudis  ab  ar^enlo  viva 
tut  aqud  fit  drfcerJeuiibus  rclinqui  fdet.  *  It  muft  needs  be,  that  that  Itonc  could  not 
*•  othcrwil'c  ddbend,  than  by  leaving  behind  it  fuch  a  thin  luUiance,  as  is  left  by  quick  - 


EXPERIMENT  XXXI. 


receiver  the  air  could  not  be  fuf- 
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*  filvcr  or  water  dcfcending  in  like  manner.'  But  whereas  he  adds,  that  the  caufe  of 
the  obftinate  adlit  fion  we  meet  with  in  our  cafe  is,  that  fuch  a  lubftance  is  far  more 
difficult  to  be  lbparated  from  marble  than  from  quickfilver,  or  any  other  kind  of 
boily  ;  that  aflertion  is  precarious.  And  though  I  have  tried  experiments  of  this 
nature  with  ftones  of  feveral  fizes,  perhaps  an  hundred  times,  yet  I  never  could  find, 
that  by  their  cohefion  they  would  iuftain  a  weight  greater  than  that  of  a  pillar  of 
the  atmotphere  that  preft  againft  the  lowermoft  :  which  is  aconfiderable  circumftance, 
that  much  better  agrees  with  our  explication  than  our  adverfary's.  And  whereas  he 
further  fays,  Unde  exijlimo  plane,  ft  perfeife  complanata  fuerint  duo  marmora  jic  conjunSa, 
it  a  ut  ituHus  omnino  acr  inter  ittrumque  mediant,  nen  pcjfe  ea  ullis  humanis  virions  ab  in- 
vicem  dive!!:.    1  Whence  I  plainly  conceive,  that  if  two  perfectly  polifhed  marbles 

*  were  (b  joined,  that  no  air  at  all  were  left  between  them,  they  could  not  be  drawn 

*  afunder  by  all  the  power  of  man.'  I  hope  I  need  not  tell  the  reader,  that  whether 
or  no  this  agree  with  what  he  had  immediately  before  taught  of  the  feparablenefs  of 
a  fubtile  lubftance,  even  from  marble,  fo  bold  and  improbable  an  aflertion  requires 
the  being  countenanced  with  a  much  better  proof,  than  the  only  one  he  fubjoins  in 
thefe  words  \  Uii  etiam  confirmat  exemplum,  qucd  ibidem  adducit  author  de  lamina  *nea, 
tabulx  cuidam  marmore*  it  a  adhxrente,  ut  a  lacertofo  juvent,  de  fuis  virions  glerianfe,  twn 
fctuerit  per  annulum  centro  (jus  affixum  inde  elevari.    *  Which  alfo  is  confirmed  by  the 

*  example  the  author  there  brings  of  a  brafs  plate  fticking  fo  clofc  to  a  marble  table, 

*  that  by  a  lufty  youth,  who  boaftcd  of  his  own  ftrength,  it  could  not  be  lifted  off 

*  by  a  ring  fixed  to  its  center.'  For  fure  there  is  great  odds  betwixt  the  ftrength  of 
a  man  unaflifted  by  an  engine,  and  the  utmoft  extent  of  human  power.  And  indeed, 
according  to  our  hypodiefis,  and  without  having  recourfc  to  nature's  dreading  of  a 
vacuum,  the  cafe  is  clear  enough.  For,  fuppofing  the  plate  to  be  of  any  confiderable 
breadth,  the  pillar  of  the  atmofphere,  that  leaned  upon  it,  and  muft  at  the  inftant 
of  its  deferring  the  fuperficies  of  the  table  all  at  once  be  lifted  up  with  it,  may  well 
exceed  the  force  of  a  fingle  man,  efpccially  in  an  inconvenient  pofturc  j  fince  by  the  co- 
hefion of  a  pair  of  marbles  of  about  three  inches  diameter,  I  did,  with  my  own  hands, 
take  up  above  a  thoufand  and  three  hundred  ounces. 

EXPERIMENTS   XXXII,  and  XXXIII. 

AGAINST  our  explication  of  thefe  two,  which  our  author  examines  together, 
he  objects  nothing  peculiar,  but  contents  himfelf  to  explicate  them  by  his  Fu- 
niculus. Wherefore  neither  ftiall  we  need  to  frame  any  peculiar  defence  for  it,  efpe- 
cially  if  the  reader  will  be  plcafcd  to  refer  hither  as  much  of  what  we  oppofed  to  his 
animadverfion  on  the  third  experiment,  as  is  juftly  applicable  to  our  prelcnt  contro- 
verfy.  Our  author  indeed  endeavours  to  prove  his  explication  by  faying,  that  the 
diftended  air  in  the  exhaufted  cylinder  draws  up  the  fucker  with  the  annexed  weight : 
Eodem  fere  modo,  quo  videmus  in  cucurbitulis  dor  jo  sgrotantis  applicants,  in  quibus,  extinila 
jam  fiamma,  rarefaclus  air  fe  contrabens  carnem  tarn  vebemtnler,  uti  videmus,  elevat  at- 
trabitque  intra  cucurbitulam,    1  Almoft  in  the  fame  manner  as  we  fee  in  cupping- 

*  glaflcs  applied  to  a  patient's  back,  in  which  the  flame  being  extinct,  the  rarefied  air 

*  contracting  itfelf  doth  fo  vehemently  (as  we  fee)  lift  up,  and  draw  the  flefti  within 

*  the  glafs.'  But  that  phenomenon  is  eafily  enough  explicable  in  our  hypothefis,  by 
faying,  that  upon  the  vanifliing  of  that  heat,  which  ftrengthened  the  preflure  of  the 
included  air,  the  fpring  of  it  grows  too  weak  to  refill  any  longer  the  preflure  of  the 
ambient  air  i  which  thereupon  thrufts  the  flelh  and  neighbouring  blood  of  the  pa- 
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ticnt  into  the  cupping-glafs,  almoft  after  the  fame  manner,  as  we  formerly  taught 
die  pulp  of  the  finger  to  be  thruft  into  the  dcfcrtcd  cavity  of  the  glafs-tube  in  the 
Torricellian  experiment. 


EXPERIMENTS    XXXIV,  XXXV,  and  XXXVI. 

TO  thefc  our  author  faying  nothing  but  this,  In  his  tribus  nihil  pcculiariter  occur- 
rit  tie  explicandum,  cujus  ratio  ex  jam  diElis  non  facile  fateat :  '  In  thefe  three 
*  there  is  nothing  occurs  to  be  peculiarly  here  explicated,  the  account  of  which  is 
'  not  eafy  from  what  is  already  delivered :'  we  alfo  may  be  allowed  to  pretermit 
them,  and  pafs  on  to 


EXPERIMENT  XXXVII; 

OF  the  appearance  of  light  or  whitenefs,  mentioned  in  this  experiment,  the  exa- 
miner conidies,  that  we  have  afllgned  a  caufe  probable  enough,  by  referring 
it  to  the  vehement  and  fudden  commotion  of  the  included  air.  And  indeed  though 
I  do  ftill  look,  upon  fomc  of  the  things  ;  that  I  hefitantly  propofed  about  this  difficult 
phenomenon,  but  as  mere  conjectures,  and  though  he  annexes  his  explication  of  it, 
yet  1  lee  not  but  that  it  is  coincident  with  ours,  or  not  better  than  it.  For,  to  what  I 
laid  of  the  commotion  of  the  parts  of  the  air,  he  adds  only  in  two  or  three  feveral 
places  their  being  violently  diltended  •,  which  how  it  improves  the  explication  of  the 
phenomenon,  I  do  not  readily  lee.  And  whereas  he  lubjoins,  Exijlimo  autem  dicen- 
dur,i  potius  candorem  ilium  ejft  lumen  quoddam  refiexum,  quam  innatum,  eo  quid  ( uc  tcfla- 
tur  author)  in  tenebris  non  apparent,  fed  folum  de  die  ant  accenfa  candela  :  '  But  I  think, 
4  that  whitenefs  fhould  be  rather  called  a  reflex  than  an  innate  light,  becaufe,  as  the 
1  author  bears  witneis,  it  appears  not  in  the  dark,  but  only  in  the  day,  or  bycandle- 
'  light:'  I  prefume  the  attentive  reader  will  eafily  difcern,  that  his  opinion  is  much 
what  the  fame  that  I  propofed  and  grounded  on  the  fame  reafon.  But  the  chief  dif- 
ficulty in  this  abftrufe  phamomenon,  namely,  why  we  meet  with  it  but  fometimcs, 
our  examiner's  explication  leaves  untouched. 

EXPERIMENTS    XXXVIII,  and  XXXIX. 
A  INST  thefe  our  author  makes  no  peculiar  objections. 

EXPERIMENTS    XL,  and  XLI. 

"T>  UT  in  his  animadverfions  upon  thde,  having  told  the  reader,  that  I  feem  to 
13  afcribe  the  fudden  extinction  of  the  included  animals  to  the  exceffive  thinnefs  of 
the  air  remaining  in  the  receiver,  made  by  the  recefs  of  what  was  drawn  out,  unfit, 
for  refpiration  ■,  he  adds  reibkucly  enough,  Verun  impojilile  vitletur,  at  lujufmoai 
MttBuIcula  cb  folum  defectuu  crojftoris  aeris  tain  ato  moiiii  utir :  *  But  it  fecms  impofiible, 
•  that  fuch  animals  fhould  die  fo  foon  only  for  want  of  a  thicker  air.'  _  But  gives  no 
other  reafon,  than  that  they  die  fo  foon,  which  is  no  more  thin  what  he  fa.d  in  the 
newly  cited  worths,  and  belidcs  is  grou.idtd  t;pon  fo.nething  of  m;ft  ikc.    For  the 
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creatures  he  mentions  were  a  bee,  a  fly,  and  a  caterpillar,  and  thofc  included  too  in  a 
fmall  receiver,  which  could  be  Suddenly  cxhaufted :  and  thefe  indeed  became  move- 
lefs  within  a  minute  of  an  hour  ;  but  that  minute  was  not  (as  the  word  is  often  ufed 
to  fignify  in  Englifh)  a  moment,  but  the  fixtieth  part  of  an  hour.    And  though  thefc 
infects  did  in  fo  fliort  a  time  grow  movelcfs,  yet  they  were  not  fo  foon  killed  j  as  ap- 
pears by  the  narrative.    The  langviineous  animals,  that  did  indeed  die,  were  killed 
more  (lowly.    And  I  remember,  that  having  purpofely  inquired  of  a  man  (ufed  to  go 
under  water  by  the  help  of  an  engine,  wherein  he  could  carry  air  with  him  to  the 
bottom  of  the  lea)  how  long  he  could  endure,  before  he  was  accuftomed  to  dive, 
without  breathing  or  the  life  of  a  fpunge  •  ?  he  told  me,  that  at  firft  he  could  hold 
out  about  two  or  three  minutes  at  a  time  :  which  made  mc  think,  that  divers  become 
able  to  continue  under  water  fo  long,  either  by  a  peculiarly-convenient  conftitution  of 
body,  or  by  a  gradual  excrcife.    And  I  am  apt  to  think,  that  he  did,  as  men  arc 
wont  to  do,  when  he  faid  two  or  three  minutes,  mean  what  is  indeed  a  much  fhortcr 
time  than  that,  when  exactly  meafured,  amounts  to.    For,  having  purpofely  made 
trial  upon  a  couple  of  moles,  that  were  brought  me  together  alive,  one  of  them  in- 
cluded in  a  fmall,  though  not  very  fmall,  receiver,  was  between  two  and  three 
minutes  in  killing  •,  whereas  the  other  being  immediately  after  detained  under  water, 
did  not  there  continue  full  a  minute  and  a  quarter,  before  it  finally  ceafed  from  giv- 
ing any  fign  at  all  of  life.    By  which  trial  it  may  appear,  that  it  is  not  impoffible, 
that  the  want  of  refpiration  fhould  difpatch  an  animal  in  as  little  time  as  is  mentioned 
in  the  experiment  I  am  now  defending.    And  indeed  our  author  either  fhould  have 
proved,  that  it  is  not  pofliblc  for  the  want  of  air  to  deftroy  animals  fo  foon,  or  mould 
have  given  us  fome  better  account  of  the  phenomenon.    For  whereas  he  teaches  us, 
that,  according  to  his  doctrine,  the  little  animals  above-mentioned  were  fo  foon 
killed;  Qiia  per  rare  feel  am  ilium  n't  rem  fefe  ccntrabentem  ex  tragus  ftt  eorum- halitus : 

*  Becaufcby  the  lelt-contraclion  of  the  rarefied  air  their  breath  is  drawn  out  of  their 
4  bodies  :'  I  fee  not,  that  hereby,  if  he  explicate  the  phenomenon  otherwife  than 
we,  he  explains  it  better  ;  for  he  Items  to  fpeak,  as  if  he  thought,  his  halitus  to  be 
fome  peculiar  part  of  the  animal,  in  which  his  life  rcfides.  And  befides,  he  feems 
not  to  confider,  that  whereas,  according  to  me  as  well  as  according  to  him,  the  air 
contained  in  the  lungs  (fuppofing  thefe  a.nimalcula  have  any)  mult  in  great  part  pals 
thence  into  the  receiver  •,  (for  whether  that  be  done  by  the  fpring  of  the  air  itfclf,  that 
was  harboured  in  the  lungs,  or  the  tradion  of  the  more  rarefied  air  in  the  receiver, 
is  not  material  in  our  prefent  o.fe  ;)  the  examiner  mult,  as  well  as  I,  render  areafon, 
why  the  extenuation  or  recefs  of  the  halitus  mould  caufe  the  hafty  death  of  the  in- 
cluded animals  -,  and  condemning  my  conjecture,  he  ought  to  have  fubftituted  another 
rculbn.  And  though  he  1  ubjoins  thefe  words,  and  concludes  with  them  •,  At  que  bine 
qucque  ert,c  fun  I  icbcmenies  ilia  eonvu'ficncs,  quds  ante  mortem  fnffas  ejfe  avieulas  qua/Jam 
memural  ibidem  author:  *  And  thence  alio  arofe  thofc  vehement  convulfions,  which 

*  the  author  there  mentions  cert.un  fmall  birds  to  have  endured  before  their 

*  death  :'  yet  I  doubt  not  but  the  reader  will  think  it  had  not  been  amils,  that  the 
author  had  more  intelligibly  reduced  thefe  tragic  fymptoms  from  his  affumption,  for 
the  fake  of  thofe,  that  are  no:  anatomies  and  phyficians  enough  to  difcern  how  his 
Funiculus  could  produce  thefe  effects. 

For  my  part,  as  in  the  41ft  experiment  I  ten.'crcd  my  thoughts  concerning  refpi- 
ration but  doubtingly,  fo  I  am  yet  unwilling  to  determine  refolvcdly  in  a  matter  of 
that  difficulty. 

•  See  more  concerning  this  objection  in  the  anfwer  to  it,  as  it  is  propofed  by  Mr.  Hskbt:. 

E  X. 
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EXPERIMENTS   XLII,  and  XLIII. 

IN  his  examen  of  thcfe  two  laft  of  our  phyfico-mechanical  experiments,  the  author 
contents  himfelf  to  endeavour  to  explicate  the  phaenomcna  recited  in  them  by  the 
contraction  of  the  rarefied  air  ;  which,  according  to  him,  endeavours  to  draw  up  the 
fubjacent  water  out  of  the  phial,  whereby  it  vehemently  diftends  the  parts  or  that 
water,  as  he  taught  in  the  like  cafe  upon  the  20th  experiment-  But  fince  we  have 
already  confidercd  his  animadverfion  upon  thar,  although  this  prefumed  diftenfion  of 
the  water  is  not  vifible,  that  we  have  obferved,  when  cold  water,  that  has  been  at 
firft  freed  from  his  interfperfed  air,  is  put  into  the  receiver,  notwithstanding  that  the 
Funiculus  (hould  in  that  cafe  alio  diftend  it  \  we  are  fo  afraid  of  tiring  out  the  reader's 
patience  by  the  frequent  repetition  of  the  fame  things,  that  we  will  leave  it  to  him  to 
judge,  which  of  the  two  explications,  the  examiner's  or  ours,  is  to  be  preferred, 
without  troubling  him  and  ourfelves  with  defence  of  accounts,  againft  which  our 
adverfary  does  not  here  make  any  peculiar  objections. 

And  thus  have  we  by  God's  afliftance  confidered  what  the  examiner  hath  been 
pleafed  to  oppofe,  either  againft  our  particular  explications,  or  againft  the  hypo- 
thefes,  that  divers  of  them  fuppofe :  wherein  I  have  been  the  more  particular  and 
prolix,  becaufe  I  would  willingly  excufe  myfclf  and  others  from  the  trouble  of  any 
more  difputes  of  this  kind.  I  hope  there  is  not  in  my  anfwers  any  thing  of  afperity 
to  be  met  with ;  for  I  have  no  quarrel  to  the  perfon  of  the  author,  or  his  juft  repu- 
tation nor  did  I  intend  to  ufe  any  more  freedom  of  fpeech  in  the  anfwering  his 
objections,  than  his  refolute  way  of  propofing  divers  of  them  made  it,  on  thofe 
occafions,  needful  for  the  caution  of  readers,  who  are  not  acquainted  with  our  differ- 
ing ways  of  writing,  and  perhaps  have  not  obferved  that  fome  men  are  wont  to  con- 
fider  as  much  what  they  propole  but  with  a  perhaps,  or  fome  fuch  expreffion  of 
diffidence,  as  others  do  what  they  deliver  far  more  refolutely.  And  though  being 
very  far  from  being  wedded  to  my  opinions,  I  am  ft  ill  ready  to  exchange  them  for 
better,  if  they  lhall  be  duly  made  out  to  me  (which  I  think  it  poffible  enough  they 
may  hereafter  be) «,  yet  peradventure  the  reader  will  think  with  me,  that  the  examiner 
has  not  given  me  caufe  to  renounce  any  of  them,  fince  the  objections  he  has  pro- 
pofed  againft  me  have  been  fufficiently  anfwered,  and  fince  the  hypothclis  he  would 
fubftitute  in  the  room  of  ours  (befides  that  it  is  partly  precarious)  fuppofes  things, 
which  divers  of  the  emincntcft  wits  of  our  age  (otherwile  of  differing  opinions)  pro- 
fefs  they  cannot  admit,  or  fo  much  as  undcrftand  :  whereas  the  weight  and  fpring  of 
the  air  are  not  denied  by  our  author  himfelf,  and  are  demonllrable  by  experiments, 
that  arc  not  controverted  betwixt  us.  Which  things  I  reprefent  for  the  defence  of 
what  I  think  the  truth,  and  not  to  offend  my  learned  adverfary,  who  fhall  have  my 
free  confent  to  be  thought  to  have  failed  rather  in  the  choice  than  in  the  management 
of  the  controverfy.  Though,  fince  this  panes  for  his  firft  book,  and  fince,  confe- 
quently,  he  is  not  like  to  have  been  provoked,  or  engaged  in  point  of  reputation,  to 
challenge  me  or  any  of  thofe  far  more  eminent  perfons  he  has  named  among  his 
adverfaries,  I  am  induced  by  the  feverity  wherewith  I  have  known  eminent  Virtuofi 
fpeak  of  his  attempts,  and  particularly  of  his  Funiculus,  to  fear,  that  fome  of  thofe 
he  has  needlefsly  oppofed,  will  be  apt  to  apply  to  him  that  of  St.  Aujiin  againft  fome 
of  his  adverfaries,  that  had  difputed  againft  him  with  much  more  fubtility  than  rea- 
fort,  In  mala  caufa  non  pojfunt  aliter,  at  ma  lam  caufam  quis  eos  coirgit  habere  ?  4  In  a  bad 
*  caufe  they  can  do  no  other ;  but  who  compelled  them  to  undertake  a  bad  caufe  ?' 
VdL.  I.  A  a  But 
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But  this  notwithftanding,  I  am,  as  I  was  going  to  fay,  content,  my  adverfary  mould 
be  thought  to  have  laid  for  his  principles  as  much  as  the  fubject  will  bear  ;  nor  would 
I  have  it  made  his  difparagement,  that  I  have  declared  that  his  whole  book  has  not 
made  me  depart  from  any  of  my  opinions  or  explications,  fincc  his  hypothefis  and 
mine  being  inconfiltent,  it  may  be  looked  upon  as  a  fign  rather  that  each  of  us  have, 
than  that  cither  of  us  have  not,  reafoned  clofely  to  his  own  principles,  that  the  things 
we  infer  from  our  contrary  fuppofitions  do  fo  generally  difagrec. 

An  Explication  of  Rarefaction. 

TH  \L  chief  arguments  of  the  author  of  a  certain  treatifc  Dc  corporum  infeparabi!:- 
taley  whereby  he  endeavours  to  invalidate  the  hypothefis  of  the  weight  and 
Ipnng  of  the  air,  and  to  fet  up  and  eftablifh  inftead  thereof  an  unintelligible  hypo- 
thefis of  attraction,  performed  by  1  know  not  what  ftrange  imaginary  Funiculus,  are 
only  five  •,  two  againft  the  former,  and  three  for  the  latter.  The  firft  of  which  is, 
that  the  weight  and  fpringof  the  air  are  not  fufficient  to  perform  the  effects  afcribed 
to  them :  the  fecond,  that  could  they  be  performed  by  that  hypothefis  granted,  yet 
the  way  of  this  ftrange  fpring  itfelf  is  not  intelligibly  explained  or  explicable  by  the 
defenders  of  it.  Now  the  former  of  thefe  being  little  elfe  but  a  bare  affirmation, 
and  the  latter  bearing  ibme  ftiew  of  demonftration,  I  (hall  endeavour  to  examine  it  as 
I  find  it  fet  down  in  his  20th,  21ft,  22d,  23d,  and  24th  chapters,  to  which  (efpeci- 
ally  the  23d)  he  very  often  in  his  book  refers  the  reader  for  fatisfaction,  pretending 
there  to  evince,  that  rarefaction  cannot  be  made  out  any  otherwile  than  by  fuppofing 
a  body  to  be  in  2,  3,  4,  10,  100,  1000,  1000000  of  places  at  the  fame  inftant,  and 
adequately  to  fill  all  and  every  one  of  thofc  places. 

First  therefore,  we  will  examine  his  negative,  and  next  his  affirmative,  argu- 
ments for  this  ftrange  hypothefis. 

His  negative  I  find  in  the  20th  chapter,  where  he  endeavours  to  confute  the  two 
ways  of  explicating  the  rarefaction  and  fpring  of  the  air,  namely,  that  of  the  Vacuilts 
and  that  of  the  1'lcnilts. 

Concerning  the  firit  of  thefe,  we  find  him  conclude  it  impoffible,  firft,  becauie 
he  had  before  proved,  that  there  can  be  no  vacuum,  which  being  done  by  a  circle 
{viz.  there  is  no  vacuum  in  the  tube,  becauie  nature  abhors  a  vacuum,  and  we  fee 
nature  abhors  a  vacuum,  becaufc  fh,e  wiil  not  fuffer  a  vacuum  in  the  tube  above  the 
mercury,  but,  to  prevent  it,  will  continually  fpin  the  quickfilver  into  fuperficies, 
and  never  diminifti  the  body  of  it)  will  fuffer  me  to  pais  to  his  next;  which  is,  that 
this  way  is  falf:,  becaufe  in  the  experiment  of  the  carp's  bladder  the  air  is  rarefied 
icoo  times  bbgcr-,  nay,  in  refpect  of  the  body  of  gold,  it  has  1000000  times  lels 
matter  in  equal  (paces.  And  this,  fays  he,  is  a  phenomenon,  that  is  impoffible  ever 
to  be  made  out  by  interfpeifed  vacuities.  Now  that  the  Vacuilts  cannot  prellntly,  by 
fo  bold  an  affcrtion  as  this,  be  made  to  forfake  their  principles,  he  may  perceive  by 
thefe  following  folutions-,  which  1  trull  give  of  all  the  phenomena  he  recites,  flow- 
ing naturally  from  an  hypothefis,  that  I  (hall  for  the  prefent  aflame  Let  us  fup- 
pofe  then  the  particles  of  bodies,  at  leaft  thole  of  the  air,  to  be  of  the  torn  of  a 
piece  of  ribbon,  that  is,  to  be  very  long,  flender,  thin  and  flexible  lamiute,  coyled 
or  wound  Up  together  as  a  cable,  piece  of  ribbon,  fpring  of  a  watch,  hoop,  or  the 
like,  :irc :  we  will  fttppofe  thefe  to  have  all  of  them  the  fame  length,  but  ibme  to 
have  a  ftronger,  other*  a  weaker  fpring.    We  will  further  fuppofe  each  of  "thefe  fo 
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coylcd  up  to  have  fuch  an  innate  circular  motion,  as  that  thereby  they  may  defcribe 
a  fpherc  equal  in  diameter  to  their  own,  much  after  the  manner  that  a  meridian 
turned  about  the  poles  of  a  globe  will  defcribe  by  its  revolution  a  fphcre  of  the  lame 
diameter  with  its  own  in  the  air.  By  this  circular  motion  the  parts  of  the  laminx 
endeavouring  to  recede  from  the  center  or  axis  of  their  motion,  acquire  a  fpringinefs 
outward  like  that  of  a  watch-fpring,  and  would  naturally  fly  abroad  until  they  were 
ftretched  out  at  length  •,  but  that  being  incompaiTed  with  the  like  on  every  fide,  they 
cannot  do  it  without  the  removal  of  them,  as  not  having  room  fufficient  for  fuch  a 
motion.  And  the  fafter  this  circular  motion  is,  the  more  do  the  parts  endeavour  to 
recede  from  the  axis,  and  confequently  the  ftronger  is  their  fpring  or  endeavour 
outward.  Thefe  fpringy  bodies  thus  fliaped  and  thus  moved  are  luflkient  to  produce 
all  the  phenomena  he  names  as  impoflible  to  be  explicated.  And,  firft,  for  the 
bufinefs  of  expanfion,  it  will  very  naturally  be  explained  by  it.  As  let  us  luppofe, 
for  inftance,  the  diameter  of  thefe  fmall  coylcd  panicles  of  the  air,  which  being  next 
the  earth,  are  prcficd  upon  by  all  thefe  numerous  incumbent  particles,  that  make 
up  the  atmofphere,  and  are  thereby  fo  crouded,  that  they  can  but  very  litde  un- 
twilt  themfclvcs;  let  us  luppofe,  I  fay,  the  diameter  of  thefe  particles  to  be 
TTjTnrinrwV*ir5T-B-  of  an  inch  ;  and  then  to  be  much  of  the  form  of  thole  repreicnted 
in  the  4th  figure  by  A  BCD:  and  that  thefe  particles,  when  a  confiderable  quantity 
of  the  preflure  of  die  ambient  air  is  taken  away,  will  fly  abroad  into  a  coyle  or  zone 
ten  times  as  big  in  diameter  as  before;  that  is,  they  will  now  be  T^mraii8-»  ibs  of 
an  inch  in  diameter,  and  appear  in  the  form  of  thofe  in  the  figure  cxprefled  by 
EFGH.  Thefe  zones,  whirled  round  as  the  former,  will  defenbe  a  lphere  ioco 
times  as  big  in  bulk,  and  thereby  fence  that  fpace  from  being  entered  by  any  of  the 
like  zones.  This  it  would  do,  fuppofing  thofe  fpheres  did  immediately  always  touch 
each  other :  but  becaufc  of  their  circular  motion,  whenever  they  meet,  they  mult 
neceflarily  be  beaten,  and  fly  off  from  one  another,  and  fo  require  a  yet  greater  fpace 
to  perform  their  motion  in.  This  fuppofed,  there  are  no  phainomena  of  rarefaction 
(which  is  enough  at  prefent  to  anfwer  what  he  objects)  but  may  be  naturally  and  intcL 
ligibly  made  out.  As  firft,  for  that  of  the  fwelling  of  a  carp's  bladder,  if  we  fup- 
pofe  fome  fmall  parcels  of  the  former  compreffed  lamina  to  lie  latitant  within  the  folds 
of  it,  and  being  much  coyled  up  together  fcarce  to  take  any  fenfible  room,  this 
bladder  in  the  air  will  appear  to  contain  very  little  or  nothing  within  it ;  whereas 
when  the  preflure  of  the  air  is  taken  off  in  good  part  from  the  outfides  of  it,  then 
thofe  formerly  latitant  particles  difclofe  themfelves  by  flying  open  into  much  bigger 
zones,  fo  as  perhaps  to  be  able  to  defend  a  thoufand  times  bigger  fpace  from  being 
entered  into  by  their  like  or  any  other  grofs  particles,  fuch  as  thole  of  the  bladder. 
Now  becaule  the  pores  of  a  bladder  are  fuch  as  arc  not  cafily  permeable  by  the  par- 
ticles of  air,  therefore  thefe  lurking  particles  fo  expanding  themfelves  muit  neceflarily 
plump  out  the  fides  of  the  bladder,  and  fo  keep  them  turgid,  until  the  preflure  of 
the  air,  that  at  firft  coyled  them,  be  re-admitted  to  do  the  fame  thing  for  diem 
again. 

Next,  as  for  rarefaction  by  heat,  that  will  as  naturally  follow  as  the  former  from 
this  hypothefis.  For  the  atoms  of  fire  flowing  in,  in  great  numbers,  and  pafling 
through  with  a  very  rapid  motion,  muft  needs  accelerate  die  motion  of  thefe  par- 
ticles i  from  which  acceleration  their  fpring,  or  endeavour  outward,  will  be  aug- 
mented >  that  is,  thofe  zones  will  have  a  ftrong  nitency  to  fly  wider  open  (for  wc 
know,  that  the  fwifter  any  body  is  moved  circularly,  the  more  do  the  parts  of  it 
endeavour  to  recede  from  die  center  of  that  motion)  from  whence,  if  it  has  room, 
will  follow  a  rarefaction.    As  for  the  conveyance  of  light,  that  being,  according  to 
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Epicurus,  performed  by  the  local  motion  of  peculiar  atoms,  their  motions  to  and  fro 
through  this  medium  will  be  lefs  impeded  by  the  rarefied  air  than  by  the  condenfed  j 
as  indeed  upon  experiment  we  fhall  really  find  them. 

As  for  his  third  objection,  drawn  from  his  fuppofed  attractive  virtue  of  the  thus 
rarefied  air,  that  is  quickly  anfwered,  by  denying  it  to  have  any  power  at  all  of 
attraction ;  and  by  fhewing  (which  is  already  done)  that  what  effects  he  would  have 
to  be  performed  by  the  attraction  of  the  included,  are  really  done  by  the  pre  flu  re  of 
the  ambient  air. 

And,  laftly,  the  phenomena  of  my  Lord  Bacon's  experiment  are  fufficiently  obvi- 
ous, and  eafy  to  be  deduced. 

So  then,  by  granting  Epicurus  his  principles,  that  the  atoms  or  particles  of  bodies 
have  an  innate  motion  ;  and  granting  our  fuppofition  of  the  determinate  motion  and 
figure  of  the  aerial  particles,  all  the  phenomena  of  rarefaction  and  condenfation,  of 
light,  found,  heat,  &c.  will  naturally  and  neceflarily  follow  :  and  the  author's  objec- 
tions againft  this  firft  way  of  rarefaction  will  fignify  very  little. 

As  to  the  fecond  way  of  rarefaction  by  the  intrufion  or  intervention  of  fome 
fubtile  matter  or  aether,  into  the  fpaces  defcrted  by  the  rarefying  particles,  which  is 
that  propofed  by  the  afiertors  of  a  Plenum,  this  alfo  is  by  the  author  condemned,  and 
branded  with  impoflibility.  And  why  ?  firft,  becaufe  'tis  (he  fays)  impoflible,  that 
the  above-mentioned  phenomena  of  the  carp's  bladder  can  be  explained  by  it. 
Secondly,  becaufe  it  is  impoflible  to  give  a  reafon  from  it  of  tlie  impetuous  afcent  of 
water  admitted  into  an  exnaufted  receiver.  And,  thirdly,  becaufe  it  is  impoflible  to 
explicate  the  phaenomena  of  gun-powder.  His  reafons  to  confirm  which  three 
impoflibilities,  becaufe  drawn  rrom  a  mere  miftakc,  or  ignorance  of  thofe  hypo- 
thefes  which  have  been  invented  by  the  afiertors  of  that  opinion,  1  fhall  pais  over, 
and  content  myfelf  to  explain  a  way  how  thefe  impoflibilities  may  become  portabilities, 
if  not  probabilities 

And  the  way,  that  I  fhall  take,  fhall  be  that  of  the  moft  acute  modern  philofo- 
pher  Monficur  Des  Cartes,  publifhed  in  his  Philofbphical  Works  :  which  is  this,  That 
the  air  is  a  body  confiding  of  long,  flender,  flexible  particles,  agitated  or  whirled 
round  by  the  rapid  motion  of  the  globuli  celeftes,  and  the  fubtile  matter  of  his  firft 
element,  whereby  they  are  each  of  them  enabled  to  drive  or  force  out  of  their  vor- 
tice all  fuch  other  agitated  particles.  Now  the  fwifter  thefe  bodies  are  whirled  round, 
the  more  do  their  flexible  parts  fly  afunder  and  ftretch  themfelves  out,  and  the  more 
forcibly  do  they  refift  the  ingrefs  of  any  other  fo  agitated  particles  into  their  vortice  » 
and  confequently  the  flower  their  motion  is,  the  lefs  will  be  their  refiftance.  And 
becaufe  there  is  a  vaft  number  of  thefe  whirled  particles  lying  one  above  another, 
and  each  particle  having  its  peculiar  gravity  •,  it  will  neceflarily  follow,  that  the 
undermoft  (which  to  maintain  their  vortice  muft  refill  fo  great  a  preflure)  muft  very 
much  be  hindered  from  expanding  themfelves  fo  far  as  otherwife  they  would,  were 
there  none  of  thofe  incompafling  agitated  particles,  that  lay  in  their  way  :  and  that 
thofe  being  by  any  means  removed,  or  they  themfelves  by  a  more  rapid  motion  of 
the  particles  of  their  vehicles,  the  firft  and  fecond  element  (which  is  according  to 
that  hypothefis  an  effect  of  heat)  more  fwiftly  and  ftrongly  whirled  round,  they  pre- 
fently  begin  to  expand  themfelves,  and  maintain  a  bigger  vortice  than  before.  Now 
to  perform  what  1  juft  now  promifed,  I  fhall  endeavour  to  give  a  poffible,  if  not  a 

Erobable,  caufe  of  the  objected  phenomena.  And,  firft,  for  that  of  the  carp's 
ladder,  where  the  air  is  rarefied  (fays  the  author)  1000  times,  it  will  eafily  be 
explained  by  fuppofing  the  few  particles  of  the  air,  which  (whilft  they  fuftain  the 
preffure  of  all  the  incumbent  atmofphcte)  inconfpicuoufly  lurk  within  the  bladder, 

(each 
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(each  of  them  being  able  to  maintain  but  a  very  fmall  vortice)  to  be  by  the  fubfid- 
ing  mercury  in  the  Torricellian  experiment  freed  from  the  preffure  of  the  air,  and 
their  motion  continuing  the  fame  (by  reafon  that  the  tranfeurfion  of  their  vehicles  is 
not  at  all,  or  very  little,  hindered,  either  by  the  glafs  or  bladder)  their  parts  having 
room  to  expand  themfelves,  will  fly  abroad  to  fuch  cxtenfions,  as  may  perhaps  make 
a  vortice  1000  times  as  big  in  bulk  as  what  they  were  not  able  juft  before  to  exceed. 
Hence  the  particles  of  the  air  (being  fo  grofs  as  not  cafily  to  pervade  the  pores  of 
the  bladder)  tnuft  neceflarily  drive  out  the  fides  of  the  bladder  to  its  utmoft  extent, 
and  ferve  to  fill  the  receiver  in  the  Magdcburgick  experiment.  Now,  whereas  thefe 
particles  will  by  die  fame  preflure  of  the  air  be  reduced  to  the  fame  ftatc  they  were  in 
at  firft,  that  is,  to  be  thronged  into  a  very  little  room,  and  thereby  be  able  to  main- 
tain a  very  fmall  vortice  j  the  air  let  in,  in  the  Torricellian  experiment,  reduces  the 
air  in  the  bladder  to  its  former  inconfpicuoufnefs,  as  the  admiflion  of  the  water 
in  the  Magdeburg  experiment  does  that  receiver  full  of  rarefied  air  into  the  bignefs  of 
a  hazel-nut.  Now  the  water  in  this  laft-mentioned  experiment  enters  with  a  great 
impetuofity,  becaufe  driven  on  with  the  whole  preflure  of  the  atmolphere,  ana  re- 
lifted  only  by  the  fmall  force  of  the  fo  far  rarefied  aic. 

As  for  the  author's  objection  againft  this  way  of  rarefaction  drawn  from  the  phas- 
nomena  of  gun  powder,  I  fliall  endeavour  to  anfwer  it  by  (hewing  them  poffibly 
explicable  by  a  Cartefian  hypothefis.  For  fuppofing  thofc  tcrreftrial  parts  of  the 
gun-powder  to  be  firft  at  reft,  and  afterwards  agitated  by  the  rapid  morion  of  its  firft 
element,  there  will  be  fufficicnt  difference  of  the  former  and  latter  condition  in  relpect 
of  extenfion  \  and  fuppofing  the  particular  conftitution  of  gun-powder  (arifing  partly 
from  the  fpecific  forms  of  the  particles  of  its  ingredients,  nitre,  fulphur  and  char- 
coal, and  partly  from  their  proportionate  commiflion)  to  be  fuch  as  will  readily  yield 
to  the  motion  of  his  materia  fubtilis,  fo  foon  as  an  ingrefs  is  admitted  to  it  by  the 
firing  of  any  particular  parcel  of  it,  the  expanfion  will  be  fpeedy  enough. 

So  then  let  us  fuppofe  a  barrel  of  gun-pow«ler  placed  in  fome  clofe  room,  to  fome 
grains  of  which  we  will  fuppoie  fome  actual  fire  to  be  applied,  by  which  actual  fire 
(the  texture  of  the  powder  being  fuch)  thofe  grains  are  fuddenly  fired  ;  that  is,  many: 
millions  of  parts,  which  before  lay  ftill  and  at  red,  are  by  the  action  of  the  burning- 
coals  lhattcrcd,  as  it  were,,  and  put  into  a  poflure  ready  to  be  agitated  by  the  rapid 
motion  of  the  materia  fubtilis :  into  which  pofture  they  are  no  fooner  put,  than  agi- 
tated and  whirled  fufficiently  by  it ;  whence  follows  a  vaft  expanfion  of  that  part  of 
gun-powder  fo  fired.  For  each  of  its  parts  being  thus  whirled  and  hurried  round*, 
expel  and  beat  off  with  great  violence  all  the  contiguous  particles,  fo  as  that  each 
particle  takes  up  now  1000  times  as  much  elbow-room  (if  1  may  fo  fpeak)  as  juft 
before  ferved  its  turn  ;  and  confequently  thofe  that  are  outcrmoft,  take  every  one  their 
way  directly  from  the  parcel  or  corn  they  had  lain  quiet  in,  being  hurried  away  by 
the  (udden  expanfion  of  the  particles  that  lay  next  within  them  :  fo  that  whatever 
grain  or  parcel  of  gun-powder  they  chance  to  meet  with,  before  they  have  loft  their 
motion,  they  prefcntly  ftilver,  and  put  into  fuch  a  motion,  as  makes  them  fit  to 
receive  the  action  of  the  materia  fubtilis.  Which  fubtile  matter  being  every  where 
prefent,  and  nothing  flow  in  performing  its  office,  immediately  agitates  thofe  alfo  like 
the  former  •,  fo  that  in  a  trice  the  particles  of  the  whole  barrel  of  gun-powder  are  thus 
difordered,  and  by  the  motion  the  materia  fubtilis  muft  needs  be  hurried  away  with  fo 
great  an  impetuofity  on  all  fides,  as  not  only  to  break  in  pieces  its  flight  wooden  prifon, 
and  remove  the  lighter  particles  of  the  ambient  air,  but  huge  beams,  nay,  vaft 
accumulated  mafles  of  the  moft  compacted  ftructurcs  of  ftone,  and  even  make  the 
very  earth  itfelf,  or  whatever  elfc  ftands  in  its  way  j  whofe  texture  is  fo  clofe,  as  not  to- 
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give  its  particles  free  paflage  through  its  pores.  This  underftood,  I  fee  not,  firft, 
what  the  author's  three  arguments,  brought  to  prove  his  objection,  fignify  ;  for  there 
are  no  more  corpufclcs  in  the  room  before  the  gun  powder  is  fired  than  after,  nor  is 
there  any*  more  matter  or  fubftance,  before  the  lides  of  the  room,  by  yielding,  give 
place  for  the  external  fluid  bodies  to  lucceed,  and  the  only  change  is  this,  that  the 
globuli  fecundi  element!  (as  he  calls  them)  are  expelled  out  of  the  room,  and  the  materia 
prim:  ekmenti  fucceeds  in  the  place  of  it.  Nor  do  I  fee,  fecondly,  what  great  reafon 
he  had  for  his  grand  conclufion.  H*c  abundi  demonflranty  rarefaclionem  per  bujufmcdi 
ccrpnfuJa  nullatenus  poffe  cxp'icari. 

Having  thus  examined' the  author's  firft  arguments,  that  rarefaction  cannot  be 
made  out  by  any  other  way  than  his  j  we  fliall  find  his  other,  which  he  brings  to 
eftablifti  his  own  hypothefis,  much  of  the  fame  kind.  As,  firft,  that  his  way  of 
rarefadion  implies  no  contradiction :  for  if  the  affirming  a  body  to  be  really  and 
totally  in  this  placr,  and  at  the  fame  time  to  be  really  and  wholly  in  another,  that  is, 
to  be  in  this  place,  and  not  to  be  in  this  place,  be  not  a  contradiction,  I  know  not 
what  is.  Next,  that  fome  learned  fchoolmen  have  thought  fo ;  to  which  I  anlwer, 
more  learned  men  have  thought  otherwifc.  And,  laftly,  that  there  are  very  plain 
examples  of  the  like  nature  to  be  found  in  other  things ;  of  which  he  only  brings 
one,  viz.  that  of  the  Rota  Jrijlotelica,  which  upon  examination  we  ihall  find  to  make 
as  little  to  the  purpofe  as  any  of  the  other. 

An  Explication  of  tbe  Rota  Ariftotelica. 

TH  E  great  problem  of  the  Rota  Arijlotelica,  by  his  explication  of  which  he  pre- 
tends, not  only  to  folve  all  the  difficulties  concerning  local  motion,  quapbilofo- 
pborum  ingenia  baclenus  valde  exercuerunt,  but  to  give  an  inftance  for  the  confirmation 
of  his  unintelligible  hypothefis  of  rarefaction,  wherein  there  is  extenfio  feu  correfpendenlia 
ejufdem  rci  ad  locum  nunc  majoretnt  nunc  mincrcm ;  We  may  upon  examination  find  to  be 
either  a  paralogifm,  or  elfe  nothing  but  what  thofe  philofophers  faid,  whom  he  accounts 
gravelled  with  it.  Of  this  fubject  he  begins  in  his  25th  chapter,  where,  after  he  has  fet 
down  a  dei'cription  of  it,  he  makes  an  inftance  in  a  cart-wheel ;  Rem  ante  oculos 
ponit  rota  aliaijus  currus,  ejufque  umbo  feu  lignum  illud  craffum  fc?  rotundumt  cui  infiguntur 
radii ;  Jiquidem  dum  progrediente  curru  ipfa  rota  circumdutla  defcribit  in  fubjetla  terra 
orbitam  jibi  squalem,  umbo  ille  defcribit  infubjetlo  aire  orbitam  (1  fuppofe  both  here  and 
before  he  means  lineam )  fe  multo  longioremy  utpote  squalen  orbits  totius  roU,  licet  ipfe 
tton  nifi  femel  quoque  fuerit  circumvolutus.    (As  for  what  he  fays,  that  the  nave  muft  be 
luppoled  to  pals  through  the  air,  and  not  to  touch  the  folid  plain,  I  do  not  yet  under- 
ftand  the  force  of  his  reafon,  nor  why  he  fcts  it  down,  making  nothing  to  his  prefent 
purpofe,  unlefs  it  were  becaufc  he  did  not  well  underftand  the  thing.)    In  which,  fays 
he,  the  great  difficulty  is  to  explain  how  the  nave  mould  be  fo  turned  about  its  axis, 
ut  partes  fuas  fucceffrve  appUcet  lines  duplo  plures  partes  babenti,  idque  motu  perpetuo  ac 
umformi  n  'c  lei  ad  oculum  injlar  interrupto.  Which  how  true,  and  what  great  occafion  he 
had  to  wonder  at  the  folution  of  that  problem  by  the  example  of  a  man  ftanding  ftill  and 
another  walking,  we  fliall  find  by  and  by,  when  we  come  to  explain  the  problem  : 
but  firft  I  fliall  examine  his  hypothefis  and  explication.    And  firft,  he  fuppofes  time 
to  confift  of  a  determinate  number  of  indivifibles  (that  is,  fuch  as  have  neither  prius 
nor  pojlerius  included  in  them)  which  he  calls  inftants.    And  next  he  fuppofes  the 
pr.efentiam  localent  feu  ubicationem  cujuflibet  partis  indivifibilis  id  virtualiter  extenff  effe 
quoque  indivifibilem  &  virlualiter  extenfam.    Which  fuppofition,  fo  ltrangely  cxpreffed, 
is  no  more  than  this ;  that  the  cxtenfion  or  fpace  of  his  indivifibles  is  alfo  indivifible. 
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But  as  for  his  virtual  extenfion,  I  confcfs  I  underftand  as  little  what  it  is,  as  I  verily 
believe  he  did :  and  therefore  I  will  proceed  to  his  following  fuppofition.    His  third 
therefore  is,  that  by  how  much  more  rare  a  body  is,  by  fo  much  the  more  are  its 
indivifibles  virtually  extended.    Hence  his  fourth  is,  that  though  thefe  indivifibles 
be  really  indivifiblc,  yet  they  are  virtually  /'*  quotvis  partes  divjfibiles.    Whence  he 
deduces  his  fifth  principle,  that  fince  thefe  indivifibles  are  really  indivifible  and  virtu- 
ally extended,  they  muft  necefiarily  be  moved  after  the  fame  manner  that  other 
indivifible  and  virtually-extended  things  are.    His  inftances  are  in  the  motions 
of  an  angel  and  an  indivifiblc  piece  of  wood,  which,  he  lays,  are  both  of  the  fame 
kind.    As  for  that  of  angels,  having  no  immediate  revelation,  and  a  fpirit  and  its 
actions  not  falling  under  fenfe,  and  not  having  any  third  way  by  which  to  be  informed. 
I  fhall  leave  him  there  to  enjoy  his  fancies.     But  as  for  that  of  his  piece  of  wood, 
we  (hall  find  it  fufficiently  full  of  abiurdities  and  contradictions.    And  firft,  he  calls 
it  indivifible,  but  why  I  know  not,  for  it  is  neither  really  nor  yet  mentally  fo :  not 
mentally  fo,  by  his  fourth  principle,  where  he  fays  that  it  is  virtualiter  in  quotvis 
partes  divifibiles,  by  which  word  virtualiter  he  means  the  fame  thing  with  mentaliter,  or 
nothing.    Nor,  fecondly,  is  it  really  fo :  for  then  (according  to  the  main  bufinefs  of 
his  book,  as  may  be  gathered  from  the  firft  words  of  his  title-page,  Tratlatus  de  cor- 
porum  infeparabilitate)  it  would  be  impo/fible,  that  anything  in  the  world  Ihould  be 
divifible ;  for  he  making  an  feparable  continuity,  and  that  bodies  will  rather  be  (I 
cannot  tell  how)  ftretched  beyond  their  own  dimenfion  in  infinitum,  than  part  from  one 
another  -,  a  body  may  as  foon  pafs  through  the  dimenfions  of  any  one  indivifible,  as 
pais  between  two.    Next,  he  grants  in  the  ftrange  ftretching  or  rarefaction  of  thefe 
indivifibles  a  temporary  motion  of  the  condenfed  dimenfion  ;  whence  there  will  follow, 
that  there  muft  be  diftinct  places  or  ubPs,  it  muft  be  terminus  a  quo,  terminus  ad  quern, 
&?  medium.    And  next,  it  were  impoflible  to  divide  a  line  into  two  parts,  fuppofing  it 
confuted  of  an  unequal  number  of  indivifibles ;  as  if  101  indivifibles  of  exceed- 
ingly-rarefied air  ftiould  be  extended  in  length  an  inch,  it  were  impoifible  to  divide 
that  inch  into  two  equal  parts.    I  might  run  over  many  more,  but  it  would  be  too 
tedious  to  be  here  recited.    As  for  his  indiviGble  parts  of  time,  thofe  alfo  muft 
necefiarily  be  in  quotvis  partes  divifibiles ;  for  elfe  the  fame  body  or  indivifiblc  muft 
necefiarily  be  in  divers  places  at  the  fame  inftant.    But  becaufe  he  can  fwallow,  nay 
confidently  affirm,  this  and  many  other  fuch  like  contradictions  and  abfunlitics,  I  am 
not  willing  to  mention  them  ;  and  I  think  it  would  have  made  more  fur  the  author's 
reputation,  if  he  had  done  fo  too.    As  for  his  laft  chapter,  where  he  applies  thefe 
principles  to  the  explication  ot'  the  Rota  AriftoiiUea,  I  have  not  here  time  to  fit 
down  all  the  abiurdities,  that  any  one  that  has  bur  a  fmattering  in  the  mathematicks 
may  obfeivc:  as,  fometimes  half  an  indivifible  pare  of  a  circumference  may  touch 
an  indivifible  of  a  line,  fometimes  one  may  touch  half,  a  quarter,  a  hundredth  parr,  a 
whole  one,  two,  ten,  a  hundred,  is c.  at  the  fitme  iafiant  •,  nay,  an  indivifiblc  of  a 
circle  may  be  all  of  ic  in  a  thoufand  places  together,  a'ld  the  like.  And  this  he  brings 
as  a  great  argument  to  eftablilh  his  hypotheuS  of  rarefaction,  pretending  it  to  com- 
prife  many  amigmas  and  very  great  difficulties  ;  whereas  the  thing  is  very  plain  and 
eafy,  and  contains  no  fuch  obfcuiicics.    For  if,  for  example,  we  fuppofe  a  wheel 
A  B  C  D  to  be  moved  in  a  direct  motion  from  A  1  C  to  K  L  M,  every  point  of  it 
retaining  the  fame  polition  to  that  line,  that  the  y  had  at  the  beginning  of  their  motion, 
e.ich  of  the  points  AEIG C  will  on  a  plain,  or  in  the  medium  it  pervades,  pals 
through  or  defenbe  a  line  equal  to  the  line  1  L,  and  no.t  only  all  the  points  lying  in  the 
line  A  I  C,  but  all  and  every  point  of  the  whole  a:  re  a  of  the  circle  :  this  mutt  necefiarily 
happen,  if  the  diameter  A  1  C  be  muved  parallel  to  itfclf:  but  if  whilft  it  be  thus 
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moved  with  an  equal  progreflion,  it  be  likewifc  moved  with  an  equal  circulation,  the 
cafe  will  be  altered.  For  then,  firft,  each  point  will  by  this  compound  motion  de- 
scribe on  the  plain  or  medium  cither  a  perfect  cycloid,  as  when  the  wheel  makes  one 
perfeft  revolution,  whilft  the  whole  is  progrefiively  moved  from  I  to  L;  or  fome 
piece,  as  when  the  wheel  has  not  perfected  its  revolution  •,  or  more  than  a  whole  one, 
as  when  the  circle  has  made  more  than  one  whole  revolution,  whilft  it  is  moved  in  its 
determinate  length.  1  fhall  here  only  confider  the  firft,  as  pertaining  more  efpecially  to 
my  prefent  purpofe,  and  in  regard  the  two  latter  on  occafion  may  be  eafily  explicated 
by  it.  Next,  each  point  of  this  circle  acquires  from  its  compounded  motion  various 
degrees  of  celerity  as  to  its  progreflion,  according  to  its  various  pofition  to  a  point, 
which  is  always  found  in  fome  part  of  the  line  drawn  through  the  center  of  the 
circular  motion  perpendicular  to  the  progreflive.  And  it  is  found  thus.  As  the 
circumference  to  the  radius,  fo  is  the  line  ot  the  progreflive  motion  to  the  diftance  of 
the  point  from  the  centre.  And  this  happens,  becaufe  the  line  of  progreflion  is 
equal  to  the  circle  defcribed  on  that  diftance  as  radius  i  each  point  therefore  of  this 
fmaller  circle,  when  it  comes  to  touch  the  perpendicular,  mud,  as  to  its  progreflive 
motion,  ftand  ftill :  this  point  therefore  will  be  the  centre  of  this  compounded  mo- 
tion. Now  becaufe  for  the  explication  of  the  Rota  Ariftvtelica  we  need  not  confider 
any  other  than  thole  points,  which  are  tranficnt  through  or  crofs  the  perpendicular 
line,  we  fhall  only  examine  them.  Let  then  in  our  example  A  be  the  centre  or 
immoveable  point  j  the  circumference  therefore  A  B  C  D  will  be  equal  to  I L  or  A  K 
by  our  hypothefis.  Now  becaufe  the  point  J,  which  is  the  centre  of  the  rotation,  has 
only  one  motion,  viz.  that  of  lation,  its  celerity  will  be  equal  to  the  fingle  celerity 
of  the  lation ;  we  will  therefore  put  it  to  have  one  degree  C,  becaufe  it  is  moved 
with  two  motions,  both  tending  the  fame  way,  and  each  equal  to  the  velocity  of  I, 
mult  needs  have  two  degrees  ot  velocity.  The  point  F,  becaufe  moved  with  two 
motions,  both  tending  the  fame  way,  the  one  (viz.  its  lation)  being  equal  to  that  of 
1,  and  the  other  (becaufe  it  is  but  half  as  far  diftant  from  the  centre  of  rotation  as 
C,  and  therefore  is  moved  but  with  half  the  celerity  of  C,  which  was  equal  to  that 
of  I )  but  half  as  quick,  we  will  put  to  have  one  degree  and  an  half.  By  the  like 
method  we  might  find  the  velocity  of  all  the  points  in  the  perpendicular,  viz.  fuch  as 
we  have  there  marked  fome  of  them  •,  but  it  would  be  too  tedious,  we  needing  not 
to  confider  more  than  the  two  points  A  and  E.  The  point  at  E  being  moved  for- 
ward by  its  progreflion  with  the  fame  velocity  that  I,  but  by  its  rotation  (which  is 
but  half  as  fwift  as  that  of  the  circle  ABCD  that  is  double  the  circle  EFGH)  being 
moved  the  contrary  way  or  backwards  with  half  the  velocity,  lofeth  half  of  its  pro- 
greflion forwards.  The  point  in  A  being  by  its  progreflion  moved  forwards  equally 
fwift  with  I,  and  by  its  rotation  (the  circle  ABCD  being  equal  to  the  line  I  L) 
being  carried  backwards  with  equal  velocity,  muft  neceflarily  ftand  ftill  as  to  its,  pro- 
greflion. Now  having  (hewn,  that  the  point  A  (being  by  rcafon  of  its  two  equal 
oppofitc  motions  at  reft)  does  only  touch  a  point  of  the  line  AK,  and  is  not  at  all 
moved  on  it  •,  and  that  the  point  E  (being  carried  forward  twice  as  faft  by  its  pro- 
greflion as  it  is  carried  backward  by  its  rotation,  and  thereby  moved  half  as  faft  as  the 
point  I ;  does  not  only  touch  the  line  E  K,  but  whilft  it  touches  it,  is  moved  on  it 
with  a  progreflive  motion  half  as  fwift  as  that  of  I :  it  will  neceflarily  follow,  that 
each  point  fituate  in  E  muft  neceflarily  defcribe  a  fmall  line,  which  is  a  parr  of  the 
whole  E  C.  Now  both  the  contact  of  the  former,  and  the  contadt  and  progreflion  of 
the  latter,  being  performed  by  an  infinite  fucceflion  of  points  in  the  fpace  of  an  infinite 
fucceflion  of  inftants  ;  I  fee  not  any  one  difficulty  of  this  problem,  but  may  fatisfac- 
torily  be  given  an  account  of  by  it,  w.thout  having  recourfe  to  the  hypothefis  of  the 
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determinate  number  of  indivifibles  of  fpace  and  time,  which  at  bed  will  only  come  to 
this,  that  in  fucb  a  determinate  moment  or  minute  fpace  of  time  (which  confifts  of  an 
infinite  confecution  of  inftants,  and  has  prim  and  pofterius  in  it ;  though  yet  he  will 
call  it  an  inftant,  and  have  it  to  have  the  fame  proprieties  with  an  inftant  ufed  in  the 
common  philofophical  fenfe)  fucb  a  determinate  minute  corpufcle  (which  though  it  have 
extenfion  in  length,  breadth  and  thicknefs,  yet  will  he  not  admit  it  to  be  divifible  or 
have  parts,  no  not  though,  according  to  his  hypothefis,  the  indivifible  of  one  body 
may  be  rarefied  to  be  as  big  in  bulk  as  a  million  of  the  indivifibles  of  another,  but 
will  have  it  to  be  called  and  to  be  a  real  indivifible)  will  fucceffively  pafs  over  fucb  a 
determinate  fpacf  or  length  (which  yet  he  will  not  admit  to  be  divifible,  though  accord- 
ing to  his  principles  it  may  equalize  the  length  of  millions  of  his  other  indivifibles, 
nor  admit  a  fucceffive  motion,  but  inftantaneous,  though  that  does  neceflarily  put  a 
a  body  into  two,  three,  ten,  a  hundred,  fcrV.  places  at  once ;  but  will  have  thefe  alio 
to  be  indjvifible.)  Hafte  makes  me  pafs  over  the  abfurdities  about  the  contact  of  a 
circle  and  a  line,  and  to  comprife  in  fhort  all  that  great  explication  he  has  given  of 
this  and  other  intricate  (as  he  calls  them)  problems ;  which  is  this,  that  the  reafon  of 
the  oelerity  of  the  motion  of  fome  one  or  thefe  indivifibles  above  another  is,  that  it 
] -ailcs  through  a  greater  part  of  an  indivifible  in  the  fame  inftant  than  the  (lower ;  that  is, 
in  plain  fenfe,  no  more  than  this,  One  body  is  fwifter  than  another  becaufe  it  is 
moved  fafter.  From  whence  he  draws  fcvcral  corollaries,  as  that,  Hence  may  be 
given  a  reafon,  why  an  eagle  is  fwifter  than  a  tortoife,  viz.  becaufe  it  moves  fafter. 
I  fhould  have  folvcd  feveral  objedlion.%  which  may  be  brought  againft  the  divifibi- 
lity  of  quantity  in  infinitum  ;  but  that  as  all  the  fcholaftic  writers  are  full  of  them, 
fo  it  is  a  fubjeft,  which  we  are  leaft  able  to  difputc  of,  having  very  little  information 
of  the  nature  of  infinity  from  the  fenfes. 
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HAVING  foon  after  I  had  begun  the  following  examcn  of  Mr.  Hobbes's  dia- 
logue, been  diverted  for  a  good  while  by  divers  urgent  avocations  from  pur- 
ftiing  it ;  I  was  in  the  mean  time  informed  by  learned  men  (fomc  of  whom  keep  great 
correfpondences  with  the  virtuofi  abroad)  that  my  publiihing  any  thing  againft  his  ob- 
jections would  not  be  neceflary,  nor  was  much  expected.  Whereupon  I  Ihould  per- 
haps have  declined  refuming  an  employment,  that  to  a  perfon  of  my  humour  could 
not  be  delightful ;  but  that  befides  thofe  inducements  mentioned  at  the  beginning  of 
the  following  treatife,  it  came  into  my  mind,  that  my  adverfary,  not  content  to  fall 
upon  the  explications  of  my  experiments,  has  (by  an  attempt,  for  aught  I  know, 
unexampled)  endeavoured  to  difparage  unobvious  experiments  diemfelves,  and  to 
difcourage  others  from  making  them.  Which  if  he  could  by  his  dialogue  effect,  I 
dare  be  bold  to  fay,  he  would  far  more  prejudice  philofophy  by  this  one  tract,  than 
he  (and  that  it  may  not  feem  faid  to  undervalue  him,  I  fhall  add,  or  any  man  elfc) 
can  promote  it  by  all  his  other  writings.  Wherefore,  though  his  difparaging  of  ex- 
periments would  probably  have  much  more  authority  (cfpeciaJly  with  confidering 
men)  if  he  had  been  the  author  of  confiderable  ones,  or  did  appear  to  be  more  than 
ordinarily  flailed  in  them  :  yet  left,  for  all  this,  his  fame  and  confident  way  of  writ- 
ing might  prejudice  experimental  philofophy  in  the  minds  of  thofe,  who  are  yet 
ftrangers  to  it,  I  thought  it  might  not  be  amifs,  both  to  go  on  with  the  difcourfe  I 
had  begun,  and  to  enlarge  it  beyond  what  I  firft  defigned  }  and  accordingly,  to  the 
intended  vindication  of  the  main  points  of  our  doctrine,  The  weight  and  jpring  cf  the 
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<n>,  which  (if  I  miftake  not)  we  have  firmly  eftablifhed,  we  have  added  an  Examen, 
that  otherwife  we  fhould  fcarce  have  made,  of  the  greateft  part  of  the  phyfiological 
pafiages  in  Mr.  Hobbes's  book,  mod  of  which  I  thought  might  be  rationally  queftion- 
ed,  and  many  of  them  clearly  difproved.  And  in  purfuancc  of  this,  though  I  did 
not  perhaps  always  think  mylelf  obliged  to  profecute  things  further  than  the  nature 
of  my  defign  required,  or  to  forget,  that  the  matters  in  difpute  were  not  all  of  an 
equal  weight ;  yet  the  reflections  I  have  employed  will,  I  prefume,  be  found  fufficient 
to  fhew,  both  that  it  is  eafy  even  for  a  great  wit  frequently  enough  to  miftake,  and 
much  more  frequently  to  mifs  of  clearly  demonftrating  what  he  pretends  in  matters 
phyfical,  for  want  of  having  fufficiently  confidcred  the  experiments  he  would  be 
thought  to  defpife ;  and  that  Mr.  Hobbes's  adverfarics  need  not  be  much  afliamed  of 
the  name  he  is  pleafed  to  give  them,  of  experimentarian  philofophers.  It  was  alio 
fuggefted  to  me,  that  the  dangerous  opinions  about  fome  important,  if  not  funda- 
mental, articles  of  religion,  I  had  met  with  in  his  Leviathan,  and  fome  other  of  his 
writings,  having  made  but  too  great  impreflions  upon  divers  perfons  (who,  though 
faid  to  be  for  the  moft  part  either  of  greater  quality,  or  of  greater  wit  than  learning, 
do  yet  divers  of  them  deferve  better  principles)  thefc  errors  being  chiefly  recommend- 
ed by  the  opinion  they  had  of  Mr.  Hobbes's  demonftrative  way  of  philofophy  •,  it 
might  poflibly  prove  fome  fervice  to  higher  truths  than  thofe  in  controverfy  between 
him  and  me,  to  (hew,  that  in  the  Phyfics  themfelves,  his  opinions,  and  even  his  ratio- 
cinations, have  no  fuch  great  advantage  over  thofe,  of  fome  orthodox  Chriltian  Na- 
turalifts.  But  for  all  this,  as  little  as  1  could  grudge  to  write  a  much  longer  than  the 
following  dileourfe  to  do  religion  the  leaft  fervice  j  yet  thinking  it  fit  to  leave  contro- 
vcrfies  of  this  kind  to  thofe,  whom  they  more  particularly  concern,  I  ihould  fcarce, 
in  the  introduction  to  a  difpute  about  the  air,  have  at  all  mentioned  any  thing  of  this 
nature,  but  that  Mr.  Hobbes,  in  the  preface  to  his  dialogue,  is  pleafed  (though  1  know 
not  to  what  purpofe  in  that  place)  to  ipeak  without  limitation  or  diftinction  (and  con- 
fequently  unwarily  enough  at  leaft)  of  the  things  faid  in  the  books  of  naturalifts  con- 
cerning immaterial  fubftances  (and  fure  fome  things  true,  at  leaft  that  there  are  fuch 
beings,  as  well  as  fome  things  erroneous,  are  there  faid)  though  he  hath  been,  by  the 
learned  Dr.  More,  and  others,  publickly  accufed  to  have  taught,  diat  it  is  abfurd  to 
believe,  that  there  either  are  or  can  be  any.  Which  yet,  methinks,  he  could  not  do, 
fince  clfewhere,  and  in  this  very  dialogue,  he  builds  feveral  things  in  his  *  philofophy 
upon  the  creation  of  the  world,  and  an  infinite  power :  and  how  a  thing  material 
can  create  matter,  and  have  an  infinite  power,  I  confefs  I  do  not  underftand. 

I  doubt  not  but  critical  readers  will  think  I  might  have  excepted  againft  many 
more  particulars  in  Mr.  Hobbes's  book  than  1  have  examined  ;  and  indeed,  about  this, 
I  dare  not  contend  with  them.  For  befides  that  I  may,  through  hafte  and  indif- 
poiednefs  to  quarrel,  have  overfeen  feveral  things,  which  an  eye  either  fevercr  or 
more  attentive  would  have  obferved ;  I  purpofely  paft  by  divers  things  I  did  not 
altogether  overlook  j  partly,  becaufe  I  thought  it  nccdlcfs  to  queftion  them  (having 
no  want  of  other  objeftions)  and  partly,  becaufe  I  could  not  do  fo  in  few  words,  and 
was  loth  to  engage  in  needlefs  and  long-winded  difputes :  and,  perhaps,  1  was  too 
weary  of  my  employment,  to  be  willing  to  fpend  many  words,  when  1  could  fafely 
fpare  diem.    And  though  others  will  poflibly  think  it  ftrange,  that  a  member  of  the 

• —  Ntqut  btmimt  phihftpbi  iji  ctnft*  corf  tram  qmrmdam,  at  falit  W  fiillarum,  mirabiltJ  fufpentrt  magni- 
tudinn,  ttutra  wrt  miraittts  txitmtattt  MM  admit  terc,  cum  virtutii  tjufden  infinite  fit  utraqut  crtart  tarn 
maxima  quam  minima.  Mr.  HUtti  in  his  Dialogue  of  the  Air,  page  II.  See  alfo  page  j,  and  clfe- 
where. 
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focicty  he  is  fo  fevcre  to,  fhould  not  take  notice  of  fuch  paffages  as  thefc ;  Nam  con- 
vtniant  (fays  he,  fpeaking  of  the  virtuofi,  that  meet  at  Grejham  college)  Jludia  con- 
fer ant^  experimenta  faciant  quantum  volunt,  nifi  (J  principiis  utantur  meis,  nihil  proficient. 
And  again,  N<c  Mi  qu&  dicerent  non  videntur  cogitajjfe,  fed  fortius  effe.  And  elfcwhere, 
Conjicere  bine  licet,  quam  Jint  boni  ratiocinatores,  &  qu*  fit  ab  tllis  expeOanda  pbilofopbia 
naturalis.  And  (to  trouble  you  no  more)  Ad  caufas  autem,  propter  quas proficere  ne  pau- 
lulum  quidem  potuiftis  nec  poteritis,  accedunt  etiam  alia,  ut  odium  Ihbbii,  quia  nimium  libere 
fcripferat  de  academiis  veritatem :  nam  ex  eo  tempore  irati  pbyfici  &  matbematici  veritatem 
ab  eo  venientem  non  recepturos  fe  palam  frofefft  funt ;  though,  as  I  faid,  fome  may  wonder 
I  fhould  filcntly  pretermit  fuch  paiTages  as  thefe  •,  vet  befides  what  I  clfewhcrc  fay 
by  way  of  account  of  my  fo  doing,  I  (hall  here  tell  them,  that  I  prefumc  fome  forts 
of  readers  will  more  eafily  pardon  me  for  neglecting  fuch  expreflions,  than  they  will 
Mr.  Hobbes  for  ufing  them.  And  I  confefs,  1  thought  I  mould  find  it  more  eafy  to 
fay  nothing  at  all  to  fuch  paflages,  than  fay  any  thing  without  faying  fomewhat,  that 
would  offend  a  pcrfon,  that  could  allow  himfelr  to  fay  fuch  things.  Though  I  ignore 
not,  that  divers  readers  will  much  the  lefs  rrhfh  the  following  difcourfe,  for  my  hav- 
ing, perchance  not  altogether  for  want  of  knowing  how  to  write  otherwife,  forborn 
to  furnifh  it  with  quick  and  fmart  expreflions,  which  are  wont  to  be  employed  in  dif- 
putes,  to  cxpofe  or  depreciate  an  adverlary's  per!bn  or  caufe,  and  which  are  ufually 
not  the  lcaft  things,  that  ferve  toamufe  fuch  readers,  and  engage  their  attention.  But 
I  fear  I  have  much  lefs  need  to  make  excufes  for  my  omiffions,  than  for  having,  in 
the  following  examen,  been  reduced  by  the  nature  of  my  talk,  to  fay  fo  many  things 
which  intelligent  readers  need  not  be  taught  by  me.  And  therefore  fuch  fhall  have 
my  confent  to  fkip,  if  they  pleafe,  the  whole  difcourfe  :  which  though  I  could  fcarce 
upon  fuch  an  occafion  make  a  very  inftruftive  one  •,  yet  if  they  will  be  pleafed  to  for- 
give me  its  barrennefs,  I  hope  hereafter  to  avoid  the  like  temptations  of  writing  again 
at  the  like  rate. 

.  And  having  faid  thus  much  as  to  the  reafons  of  my  penning  the  following  difcourfe, 
I  muft  add  fomcthing,  though  but  little,  touching  the  manner  of  it •,  wherein  I  hope 
I  have  not  much,  if  at  all,  fwcrved  from  what  I  propofed  to  myfclf  •,  namely,  to  give 
an  example  of  diiputing  in  print  againft  a  provoking,  though  unprovoked,  adverlarv, 
without  bittcrnefs  and  incivility,  and  without  purfuing  thofe  things,  which  how  much 
more  foevcr  they  belong  to  the  perfon  of  an  antagonift  than  to  his  caufe,  arc  wont  to 
make  up  a  great  part  (if  not  the  greateft)  of  books  divulged  on  fuch  occafions.  But- 
fince  I  intend  what  I  write  for  intelligent  and  ingenious  readers,  I  dare  expect,  that- 
my  forbearing  to  infill  on  fuch  things,  as  I  judged  wholly  cxcrinfical  to  the  opinions 
and  arguments  I  examine,  will  be  afcribed  to  the  true  caufe,  that  my  difcourfe  will 
not  be  thought  to  have  the  lefs  of  reafon  for  having  the  lefs  of  paflion  j  and  (efpe- 
cially)  that  my  filence  as  to  thofe  things,  that  are  fpoken  to  the  difparagement  of  the 
ttluftrious  company,  that  meets  at  Grefham  College,  will  be  looked  upon  only  as  an 
effect  of  my  judging  it  fit  to  leave  them  the  full  liberty  to  right  themfelves,  if  they 
think  it  worth  while,  by  fome  better  pen  than  mine.  And  if  Mr.  Hobbes  thinks  fit 
to  fay  any  thing  to  the  following  difcourfe,  it  will  not  be  amifs,  that  his  reply  be  as 
inoffenfive  as  I  have  endeavoured  to  make  my  examen.  For  having  difpatched  as 
much  as  I  think  requifite  to  fay  of  this  controverfy  myfelf,  and  having  other  (and  I 
hope  better)  employments  for  my  leifure  hours,  if  I  can  get  any  ■,  I  muft  leave  the 
further  difputes,  if  any  fhall  arife,  to  be  managed  by  others,  who,  if  Mr.  Hcbbci 
refufe  to  imitate  my  way  of  writing,  will  poflibly  make  no  fcruplc  to  imitate  his,  and" 
put  him  ia  mind  of  that  law  of  Vefpafian,  upon  which  himfclf  would  be  thought  to. 
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ground  that  heap  of  ftrange  titles  he  beftows  upon  the  two  learned  Savilian  Profef- 
fors  %  That  it  is  unlawful  to  give  ill  language  fir /iy  but  civil  and  lawful  to  return  it,  I 
have  but  one  thing  more  to  add  ■>  which  is,  that  I  would  not  be  fo  far  mittaken,  as  to 
be,  upon  the  account  of  what  I  have  written  againft  my  two  adverfaries,  looked  upon 
as  a  perfon  wedded  to  his  opinions :  for  not  having  hitherto  learned,  that  either  of 
their  books  has  yet  made  profelytes ;  I  prefumc  it  will  not  be  wondered  at,  that  they 
have  not  made  me  one.  And  though  the  two  learned  authors  I  have  anfwered,  have 
given  me  no  caufe  to  retract  any  of  my  opinions-,  yet  as  it  is  not  improbable,  that 
others  reafoning  upon  better  principles  may  do  what  thefe  have  not  done,  fo  I  am  ftill 
of  -  the  fame  temper  I  was  of*  when  I  ufed  to  propofe  my  thoughts  but  as  conjectures. 


A  N 

E     X     A     M     E  N 

Of  the  greateft  part  of  Mr.  HOBBES's 

Dialogus  Phyficus  de  Natura  Aeris. 


chap.  r. 

'The  occafion  and  feope  of  the  prefent  Treatif?. 

MEETING  the  other  day  with  a  treatife  then  newly  publifhed  by  Mr.  Utiles*, 
and  intitled  Dialogus  pbvfiius  de  nature  airis  :  the  name  of  the  author,  the  fub- 
jed  of  the  book,  and  the  information  I  had  a  gooJ  while  before  received  from  his. 
friends,  that  he  was  writing  againft  me,  invked  mc  to  pcrule  it,  as  a  difcourfc,, 
wherein  I  might  probably  rind  myfelf  concerned :  nor  was  I  deceived  in  my  expec- 
tation.   For  having  curforily  pafTrd  through  it,  I  readily  found,  that  though  1  be  not 
exprefcly  named  there,  and  though  fume  things  in  the  title-page,  and  fome  others  in 
the  book  itfelf,  fcem  to  make  the  thief  defign  of  it  to  be  the  difparagement  of  the 
lbcicty,  that  is  wont  to  meet  at  Lre/ham  College  ;  yet  the  arguments  are  for  the  mod 
part  levelled  at  fome  writings  of  mine,  publifhed,  fome  of  them,  the  year  before, 
and  fome  of  them  this  laft  fpring  •>  as  the  Experiments,  whofe  explications  he  is  pleafed 
to  cenfure,  do  all  along  declare.    I  comets  I  was  fomewhat  furprized  to  find,  that 
Mr.  Hcbbesy  whom  if  my  books  have  at  all  mentioned,  it  has  been  with  refpecr.,. 
fliouldfall  upon  a  perfon,  that  had  not  provoked  him  ;  whilft  fuch  mathematicians  as 
Dr.  Wallis,  Dr.  fVard,  Tacquet  and  Horanus  (men  much  too  famous  to  be  defpicablc 
adycrfarics)  having  a  good  while  fince  profefledly  and  unchallenged  written  againft 

"  So  go  yoor  nays  (fpeaking  to  Dr.  J.  Wallit  and  Dr.  S,  Ward)  you  uncivil  ccclcfialVcs,  inhumane 
divines,  dedoftors  of  morality,  unafinous  coliegucs,  egregious  pair  of  Ijjacbari,  molt  wretched  I'inMttt 
*nd  lnditu  AcaJmiaram  ■,  and  remember  Vtj}afian't  Law,  ttc.  Mr.  Htiia  s  Lellbti  6.  p.  64.. 
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him,  he  hath  yet  the  whole  difcourfes  of  fome,  and  fo  great  a  part  of  the  objections 
of  the  others,  to  reply  to.  And  it  fomewhat  added  to  my  wonder,  that  a  writer  of 
politics  fhould  caufelcfsly  and  necdlefsly,  for  aught  I  can  learn,  fall  upon  a  fociety, 
whereof,  bcfides  many  other  perfons  of  quality  and  men  of  parts,  his  own  great  pa- 
tron, and  my  highly  honoured  and  learned  friend,  the  Earl  of  Droonjbire  himfclf,  is 
An  illuftrious  member.  And  as  for  me,  I  (hall  not  fcruple  to  confefs,  that  I  could 
have  been  well  enough  contented  Mr.  Hobbes  had  fpared  this  dialogue,  partly  becaufe 
1  have  a  natural  indifpofednefs  to  contention,  partly  becaufe  I  am  at  prefent  diltracled 
by  {tore  of  other  employments  both  of  a  public  and  a  private  nature  (and  particularly 
by  the  publUhing  of  three  or  four  books  of  differing  fubje&s,  and  printed  in  lcveral 
places  •,)  partly  becaufe  Mr.  Hobbes'*  objections  are  of  fuch  a  nature,  that  perhaps  my 
replies,  though  as  fhort  as  (my  |defign  mentioned  in  the  preface  confidcrcd)  I  can 
conveniently  make  them,  will  amount  to  a  longer  difcourfc,  than  mod  readers  will 
think  the  objections  needed  •,  and  partly  too,  becaufe  Mr.  Hobbes  is  pleafcd  to  write 
of  divers  worthy  and  learned  men  in  fo  depreciating,  and  of  himfelf  in  fo  differing 
a  way,  that  I  fear  I  fhall  find  it  fomewhat  uneafy  to  retain  (under  fuch  provocations  to 
decline  it)  the  civility  I  am  wont,  and  am  defirous  to  write  with ;  and  that  I  mull 
almoft  defpair  of  diflenting  without  an  abfolute  rupture  from  a  perfon,  whole  way  of 
difcourfing  is  fuch,  that  though  I  fhall  not  give  it  any  epithet,  yet  I  confefs  it  leaves 
me  but  little  hope,  that  I  can  oppofe  him  without  angering  him. 

But  however,  becaufe  if  I  can  (as  I  intend  to  do)  fo  far  comply  with  my  incli- 
nations and  my  cuftom,  as  to  wave  perfon  a  1  and  intrinlic  matters,  and  reftrain  myfelf 
to  the  examen  of  the  argumentative  part  of  his  difcourfc,  my  reply  will  not  need  to 
be  prolix ;  and  becaufe  he  has  vouchfafed  rather  to  fingle  out  a  young  writer,  whofe 
books  (at  leaft  of  matters  philofophical)  do  but  begin  to  appear  in  the  world,  than 
to  defend  himfelf  againft  thofe  illuftrious  enemies,  upon  whom  he  might  expect  to 
gain  much  more  honour  •,  and  becaufe  Mr.  Hobbes's  name  may  with  fome  readers  give 
his  arguments  an  efficacy,  which  their  own  nature  could  not  confer  on  them  j  I  mufl 
rcfolve  to  fubmit  to  what  he  and  my  concern  for  the  truths  he  rejects  impofe  upon  me. 
But  to  fhorten  as  much  as  I  can  a  work,  to  which  I  can  allow  but  very  little  time,  it 
will  be  expedient,  before  1  defcend  to  the  examination  of  particulars,  to  pre  mile 
three  or  four  advertifemcnts  touching  the  occafion  and  the  nature  of  the  controverfy, 
that  I  might  not  be  reduced  to  a  frequent  and  unwelcome  inculcation  of  the  fame 
things. 

CHAP.  II. 

Of  fome  mifiakesof  Hobbes  touching  matters  of  fatly  and  the  author's  docTrine. 

AND  firft,  whereas  Mr.  Hobbes  is  pleafed  to  write,  as  if  the  explications  and  ex- 
periments to  be  met  with  in  the  phyfico-mechanical  treatife  he  cenfures,  were 
thofe  of  the  whole  fociety  at  Grefbam  College  \  I  mufl  do  them  that  right  to  declare, 
that  this  way  of  proceeding  is  manifeftly  grounded  upon  a  miflakc,  I  will  not  affirm, 
that  the  millake  was  wilful,  that  Mr.  Hobbes  might  give  himfelf  a  pretence  to  quarrel 
with  them  ( who  have  hitherto  fufpended  the  declaring  themfelvcs  as  a  Society)  in  the 
controverted  points.  But  there  arc  fome,  that  think  Mr.  Hobbes  might  very  cafily 
have  avoided  this  miftake,  fince  the  book  he  cenfures  was  publifhed  (and  perhaps 
taken  notice  of  by  molt  of  the  virtuofi  here)  fome  months  before  the  fociety  was 
begun.     And  the  experiments  themfelves  had  been,  long  before  the  book  came 
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forth,  not  only  fecn  and  difcourfed  of  by  divers  learned  men  and  illuftrious  perfons, 
but  had  the  honour  to  have  our  great  monarch  of  the  virtuofi,  as  well  as  of  Great 
Britain,  for  a  fpe&ator.  And  though  poflibly  divers  of  the  learned  members  of  our 
aflembly  may  have  no  unfavourable  opinion  of  what  I  have  delivered  in  that  book  ; 
yet  the  aflembly,  as  fuch,  has  been  io  far  from  adopting  or  owning  my* opinions  as 
theirs,  that  it  has  with  approbation  been  propofed  among  them,  to  repeat  the  expe- 
riments, and  take  a  review  of  the  explications,  that  upon  a  ftrift  examcn  of  the 
feveral  opinions,  and  the  objections  that  could  be  brought  in  againft  them,  they  might 
fee,  what  judgment  will  be  fit  to  be  paffed  on  them.  And  although  there  be  very 
few  philofophers,  whole  parts  may  make  their  judgment  more  formidable  to  me-,  yet 
to  comply  with  their  defign,  whatfoever  the  event  might  be,  I  prefented  them  the 
engine  itfelf,  I  had  made  ufe  of  and  defcribed  in  my  book  ;  chufing  rather  to  undergo, 
their  cenfures,  than  want  their  inftrudtions.  By  which  it  may  appear,  upon  how  little 
ground  Mr.  Hobbes  has  thought  fit  to  impute  to  the  fociety  thofe  opinions,  which 
(how  erroneous  focver  he  is  pleafcd  to  think  them)  1  muft  own  to  be  mine.  And  this 
juiUc  •  I  the  rather  do  it,  becaufe  it  is  all,  that  1  am  to  do  in  this  treatife  on  their  be- 
half, not  only  for  the  reafons  above  intimated,  but  becaufe  the  vindication  of  fuch- 
an  aflembly  againft  Mr.  Hobbes  deferves  a  better  pen  than  mine,  though  it  doth  not 
need  it.  , 

Secondly,  Undertaking  then  the  defence  of  my  own*  caufe,  without  interefting 
them  in  my  quarrel,  1  muft  next  admonifh  the  reader,  that  whereas  Mr.  Hobbes 
writes,  as  it  the  new  experiments  were  devifed,  or  at  leaft  employed,  to  prove  a 
vacuum  •,  he  is  in  this  likewife  miftaken.  For  neither  has  the  fociety  declared  either 
for  or  againft  a  vacuum,  nor  have  I :  nay,  I  have  not  only  forborn  to  profefs  myfelf 
a  Vacuift,  or  a  Plenift,  but  I  have  in  a  fit  place  of  my  epiftle  cxprcfsly  laid,  that  I 
referved  the  declaring  of  my  own  opinion  touching  that  point  to  another  dilcourfc 
(which  as  yet  is  not  publilhed).  Wherefore  Mr.  Hobbes  either  injures  or  miftakes 
thofe,  whom  he  will  needs  make  his  adverfaries,  when  he  reprefents  the  new  experi- 
ments as  demonftrations  alleged  by  profefied  Vacuifts  to  dilprove  die  fulnefs  or  the 
world.  And  though  I  mall  be  obliged  in  the  following  difcourfc  to  reject  Mr.  Hobbes's 
fuppofition  of  a  plenum ;  yet  1  intend  not  thereby  to  declare,  whether  or  no  I  do 
abfolutely  allow  a  vacuum.  But  that,  which  I  drive  at,  and  which  alone  my  prefent 
work  exacts,  is  to  fhew,  that  I  may  reafonably  oppofe  the  hypothefis  of  a  plenum, 
as  it  is  ftated  by  Mr.  Hobbes :  and  confequently,  unlets  he  had  better  proved  it,  I 
may  very  well  refute  to  let  him  take  it  for  demonftrated.  But  I  intend  not  toqucfiion, 
whether  or  no,  other  Plcnifts  may  not  have  better  arguments  than  his  principles  have 
luggeltcd  to  him  ;  nor  to  deny  but  that  the  Cartefians  may,  without  granting  a  va- 
cuum, give  a  more  plaufible  account  (whether  true  or  no)  of  divers  of  the  phacno-- 
mena  of  our  engine,  if  they  will  add,  as  tome  of  them  of  late  have  done,  the  fpring 
of  the  air  to  their  hypothefis,  that  the  celeftial  matter,  of  which  the  air  does  in  great 
partconfift,  is  fuitable  enough  freely  topafs  through  the  pores  of  the  clofeft  bodies,, 
and  even  glafs  itfelf. 

As  for  the  aflertion  non  dari  vacuum,  though,  as  I  faid,  I  need  not  in  this,  place 
declare  myfelf  either  for  or  againft  it,  yet  1  confefs  1  do  not  find,  that  Mr.  Hobbes, 
though  all  along  this  difcourfe  he  argues  from  this  principle  againft  thole  he  thinks 
Vacuifts,  has  demonftrated  it.  For  in  his  book  De  corpore  (though  a  main  part  of  it  Of  ia». 
depends  upon  the  plenitude  of  the  world)  he  has,  that  I  remember,  but  one  pofuive 
argument  (indeed  he  thinks  that  unanfwerable)  to  evince  it.  And  that  is  drawn  from 
this  experiment :  1  That  if  a  gardener's  watering-pot  be  filled  with  water,  the  hole 
*  at  the  top  being  flopped,  the  water  will  not  flow  out  at  any  of  the  holes  in  the 

*■  bottom  v. 
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4  bottom-,  but  if  the  finger  be  removed  to  let  in  the  air  above,  it  will  run  out  at 

*  them  all ;  and,  as  foon  as  the  finger  is  applied  to  it  again,  the  water  will  fuddenly 
■*  and  totally  be  flayed  again  from  running  out.  The  caufe  whereof  (fubjoins  he) 
4  feems  to  be  no  other  but  this,  that  die  water  cannot  by  its  natural  endeavour  to 

*  defcend,*  drive  down  the  air  below  it,  becaufe  there  is  no  place  for  it  to  go  into ; 

*  unlefs  either  by  thrufting  away  the  next  contiguous  air  it  proceeu  by  continual  en- 

*  deavour  to  the  hole  at  the  top,  where  it  may  enter  and  fuccced  in  the  place  of  the 

*  water  that  flowcth  out ;  or  elle  by  refilling  the  endeavour  of  the  water  downwards, 

*  penetrate  the  fame,  and  pals  up  through  it.' 

But  this  experiment,  as  an  obvious  one,  and  without  dreaming  that  Mr.  Holies 
had  laid  fuch  ftrefs  upon  it,  I  have  incidentally  anfwercd  in  what  I  lay  in  two  or  three 
paflages  on  the  thirty-third  experiment  of  my  cpittle ;  but  after  found,  that  it  had 
been  more  fully  anfwered  (but  upon  grounds,  fotne  of  which  1  do  not  need)  by  my 
learned  friend  Dr.  Ward,  with  whom  1  dius  take  Mr.  Holles's  argument  to  pieces. 
The  caule,  according  to  Mr.  Holies,  of  the  fufpenfion  of  the  water  in  the  veflel  is, 
that  the  water  cannot  thruft  away  the  air.  2.  And  it  cannot  thruft;  that  away,  unlefs  air 
fucceed  in  its  place.  3.  But  air  cannot  fucceed  in  its  place,  unleis  either  by  getting 
in  at  the  upper  orifice,  or  at  the  holes  that  perforate  the  bottom.  By  which  view  ot 
the  argument  it  appears,  that  the  main  force  of  it  lies  in  the  fecond  profrofition  :  but 
neither  doth  he  demonftrate  that  (which  omiflion  might  excufe  us  from  any  further 
anfwer)  nor  indeed  do  I  think  it  true.  For  if  the  watering-pot  were  tall  enough, 
what  rcafon  is  there  why  the  water  fhould  not  run  out  at  the  holes  of  it  ?  as  Mon- 
fieur  PafcbalVs  experiment  mentioned  in  my  cpiftlc  manifefts  ;  that  though  in  a  glafs- 
tubc  hermetically  fealed  at  one  end,  and  fevcral  times  as  long  as  a  watering-pot, 
the  water  will  not  fall  down,  yet  it  will,  if  the  tube  exceed  two  or  three  and  thirty 
foot,  or  thereabouts.  And  indeed  the  fufpenfion  or  defcent  of  the  water  depends 
upon  the  proportion  betwixt  the  weight  of  the  aqueous  pillar,  that  tends  downwards, 
and  the  reliftance  or  preflure  of  the  air,  that  can  come  to  bear  againft  it.  For  as,  on 
the  one  fide,  when  the  height  of  that  pillar  is  fo  increafed,  as  that  it  can  outweigh 
the  atmolphcrical  cylinder,  that  oppofes  its  defcent,  it  will  flow  out  till  thofe  two 
cylinders  come  to  an  equilibrium ;  fo,  on  the  other  fide,  if  inflcad  of  increafing  the 
length  of  the  cylinder  of  the  water,  you  leflcn  the  preflure  and  refinance  of  the  air, 
the  water  will  likewife  defcend,  though  the  pillar  be  way  fhort,  as  I  have  fhown  in 
the  nineteenth  experiment ;  where,  by  withdrawing  fomc  of  the  air  in  the  receiver, 
and  thereby  weakening  its  fpring,  the  water,  in  a  tube  hermetically  fealed  at  one  end, 
of  biit  about  four  foot  long,  fubfided  about  three  foot  •,  though  that  the  fpacc  rclin- 
quifhed  by  the  water  was  not  full  of  air,  as  Mr.  Holles's  argumentation  requires  it 
fiiould  be,  may  be  proved  by  what  is  there  added,  1  that  by  letting  in  the  outward 

*  air,  when  the  water  was  funk  fo  low,  it  was  immediately  impelled  up  again  to  the 

*  higher  parts  of  the  tube.' 

£iT„"  And  indeed  (as  I  elfewhere  difcourfc)  it  fcems  to  me  a  difficult  matter  for  thofe, 
tmiEt  that  reject,  as  Mr.  Holies  juilly  does,  that  conceit  of  nature's  abhorring  a  vacuum, 
and  making  it,  as  it  were,  her  bufinefs  to  hinder  ir,  to  prove  there  can  be  no  vacuum 
at  all  by  any  particular  experiment.  For  if  the  fulncfs  of  the  world  be  not  made 
neceflary,  cither  by  the  nature  of  body  in  general,  or  by  the  defign  of  the  author  of 
the  univcrfc,  it  can  fcarcc  be  ealy  to  prove  by  a  particular  experiment,  that  no  human 
force  or  art  can  contrive  a  way  of  overcoming,  at  lead  for  fome  time,  and  as  to  fomc 
fpaCC,  either  the  gravity  of  fluid  bodies,  or  whatever  other  quality  of  the  air  or 
water  it  is,  by  which  the  contiguity  or  :he  neighbouring  [  .irts  of  trie  world  is  wont 
to  bi  maintained.    As  we  lee  the  water,  that  will  not  defcend  ever,  in  a  tube  of  thirty 


Chap.  2.        Dialogus  Phyjicus  de  Naturd  Aeris.  193 

foot  (and  thereby  has  made  men  think  it  will  never  defcend  whilft  the  air  is  not  per- 
mitted to  fuccccd  it)  may,  by  our  engine,  be  brought  to  fubfidc  in  a  tube  of  about  a 
foot  long.  And  I  (hall  here  add  this  out  of  my  (yet  unpubliihcd)  Dialogues  of  flame 
and  heat ;  that  whilft  only  particular  experiments  are  brought  to  afii-rt  the  impoflibi- 
lity  of  a  vacuum,  perhaps  the  Vacuifts  will  have  the  advantage  on  their  fide.  For  a 
thoufand  experiments  are  not  of  that  force,  to  prove  univerfally,  that  a  thing  cannot 
be  effected,  as  one,  that  fliews  it  may  be,  is  to  prove  the  contrary.  And  the  Vacuifts 
have  as  well  as  the  Plenifts  ftore  of  experiments  on  their  fide,  that  teem  to  favour 
their  hypothefis;  according  to  which,  were  it  true,  I  fee  not  why  they  may  not  folve 
the  objections  drawn  from  either  the  afcenfion  of  liquors  upon  fudion,  or  the  non- 
defcenfion  of  liquors  in  watering-pots  clofed  at  the  top,  or  from  any  of  the  like  ex- 
periments  I  have  yet  met  with,  in  cafe  the  weight  and  fpring  of  the  air  be  taken  in  to 
folve  the  phamomcna.  And  the  Vacuifts  will  have  this  advantage,  that  if  Mr. 
Hobbes  mall  fay,  that  it  is  as  lawful  for  him  to  aflume  a  plenum,  as  for  others  to 
affumc  a  vacuum  ;  not  only  it  may  be  anfwered,  it  is  alio  as  lawful  for  them  to  af- 
fume  the  contrary  i  and  he  but  barely  aftuming,  not  proving  a  plenum,  his  dodrine 
will  ftill  remain  queftionablc.  But  I  think  I  could  lay  more  in  favour  of  the  Vacuifts 
experiments ;  namely,  that  whereas  in  fome  phaenomena  of  the  Torricellian  experi- 
ment, and  in  many  of  thofe  of  our  engine,  Mr.  Hobbes  proves  the  fpace  deferted  by 
the  quickfilver  or  the  air  to  have  no  vacuity,  becaufe  according  to  his  fuppofition  the 
world  is  full ;  (and  not  by  any  fenfible  phenomena,  that  prove  the  fpace  in  queftion 
to  be  perfedly  full:)  for  no  lefs  fulnefs  is  requifite  to  the  truth  of  his  hypothefis: 
the  Vacuifts  on  the  other  fide  need  not  go  about  to  prove,  that  thofe  fpaces  arc  not 
full  by  their  hypothefis  :  but  tliey  prove  it  by  this,  that  it  appears  by  fenfible  phjeno- 
nema,  that  the  quickfilver  deferts  the  upper  part  of  the  tube  ;  and  chat  much  air  is 
pumped  out  of  our  receiver.  (The  firft  of  which  is  evident  to  the  rye  and  fo  is 
the  other  too,  when  the  pump  is  kept  under  water.)  But  it  does  not  appear  by  the 
like  phamomena,  that  the  air  (as  Mr.  Hobbes  would  have  it  in  his  elements^  does  fuc- 
cced  to  fill,  1  fay,  perfedly  to  fill  the  del'erted  ipace ;  which  alfo  they  will  confirm 
hence,  that  in  the  Torricellian  experiment,  by  inclining  the  tube,  the  rcliriquilhcd 
fpace  may  be  again  readily  filled  with  mercury;  and  if  our  cxhaufted  receiver  be 
plunged  under  water,  that  liquor,  when  acccls  is  given  it  to  the  cavity,  violently 
ruflies  into  it,  and  almoft  fills  it  up. 

FROM  all  which  it  feems  probably  deduciblc,  that  it  is  a  very  hard  tiling,  by  Mr. 
Hcbbes'%  way  of  managing  the  controvert")-,  to  prove,  that  there  can  be  no  vacuum. 
But  as  for  the  Cartcfians  more  lubtile  and  plauii'ble  way  of  afterting  a  plenum,  it  con- 
cerns me  not  here  to  difputc  againft  it,  or  declare  for  it. 

I  will  add  this,  and  but  this,  on  the  occafion  of  Mr.  Hclbcs's  building  a  great 
part  of  his  philofophy  upen  no  furcr  a  ground,  that  we  may  hence  learn,  how  litrle 
realbn  there  is  to  blame  me,  as  he  is  pleated  to  do,  for  making  elaborate  experi- 
mentS}  and  that  though  (as  1  have  cl  few  here  purpofely  and  airply  difcourled)  obvious 
experiments  are  by  no  means  to  be  defpiled,  yet  it  is  not  fate  in  a:l  cafes  to  content 
one's  felf  with  iuch  •,  efpecially  when  there  is  realbn  to  fufped,  that  the  phenomenon 
they  exhibit  may  proceed  from  more  caufes  than  or.;-,  and  to  txped,  that  a  more  ar- 
tificial trial  may  determine,  which  of  them  is  the  true. 

Thirdly,  whereas  Mr.  Hobbes  is  pleafed  to  find  much  fault  with  the  fociny^  and 
me,  for  not  .-ifligning  the  caule  of  fprint;s  in  general ;  that  cmiilion  feeming  io  him 
very  unworthy  of  philofophers :  I  anlwcr,  ih.-.t  the  hrcic.y  h.v.ing  hitherto,  for 
weighty  rcafons,  forborn  to  determine  the  particular  caufes  of  thing.-.,  there  was  no 
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rcafon  they  fhould  alter  their  method,  for  experiments,  that  were  not  made  or  pub- 
lifhed  by  them  or  by  their  order.  And  as  for  me,  the  title  of  my  book  promifes  lbme 
experiments  touching  the  fpring  of  the  air  and  its  effects,  not  fpeculations  of  the 
curies  of  fprings  in  general.  My  avowed  intention  was  candidly  to  communicate 
with  the  curious  fome  experiments  which,  I  thought,  their  novelty  would  render  ac- 
ceptable to  them,  wherein  1  have  the  good  luck  not  to  have  beA  miftaken ;  nor  can 
I  be  juftly  cenfu.  jd  for  not  performing  what  I  did  not  undertake,  nor  was  obliged 
jo.  And  perhaps  Mr.  llobbes  would  more  prejudice  the  commonwealth  of  learning 
by  his  fevcrity,  than  he  has  yet  advantaged  it  by  any  other  way,  if  he  could  obtain, 
that  none  mould  publifh  an  experiment  or  obfervation  that  cannot,  by  deduction 
from  the  firft  and  catholic  principles  of  philofophy,  affign  the  true  caufe  of  it.  But 
when  1  take  upon  me  to  write,  as  Mr.  Hobbes  has  done,  elements  of  philofophy, 
then  perhaps  1  (hall  be  able  to  give  an  account  of  fprings,  not  much  more  unfatif- 
faftory  than  others  think  his.  For  though  he  refers  us  to  his  explication  given  of  . 
the  motion  of  rcftitution  in  his  book  De  carport;  yet  in  the  2?.d  chapter,  and  30th 
fcftion,  which  profcffcdly  contains  his  theory  of  it,  after  having  premiled  (what 
rightly  interpreted  may  be  true  enough)  that  the  caufe  of  the  rcftitution  proceeds  not 
from  the  taking  away  the  force,  by  which  they  were  compreffed  or  extended  (*  the 
4  removing  of  impediments  not  having  the  efficacy  of  a  caufe')  that  which  follows  to 
the  end  of  the  fecVton  is  only  this  :  *  The  caufe  therefore  of  their  reftitution  is  fome 
4  motion  cither  of  the  parts  of  the  ambient,  or  of  the  pans  of  the  body  compreffed 
«  or  extended.    But  the  parts  of  the  ambient  have  no  endeavour,  which  contributes 

*  to  their  compreflion  or  extenfion,  nor  to  the  fetting  them  at  liberty  or  reftitution. 

*  It  remains  therefore,  that  from  the  time  of  their  compreffion  or  extenfion,  there  be 

*  left  fome  endeavour  (or  motion)  by  which  the  impediment  being  removed,  every 

*  part  refumes  its  former  place ;  that  is  to  fay,  the  whole  reftores  ltfelf.'  Now  this 
notwithftanding,  I  am  lb  dull  or  fo  wary,  that  though  I  had  met  with  this  paffage, 
and  all  the  praii'es  the  author  in  his  Dialogues  gives  »t,  yet  I  fhould  have  made  fome 
fcruple  to  undertake  the  affigning  the  true  caufe  of  fprings  in  general.  For  firft, 
the  learned  Gajfcndus,  and  the  Epicureans  both  ancient  and  modern,  together  with 
divers  other  Naturalifts,  do  not  admit  what  Mr.  Hobbes  fuppofes  a  few  lines  before, 
that  4  that  which  is  at  reft  cannot  be  moved,  but  by  a  moved  and  contiguous  mo- 

*  vent.'  For  they  think  motion,  or  at  lcaft  conatus  ad  motum,  an  unlooleablc  pro- 
perty, congenit  to  matter.  And,  by  the  way,  whatever  exceptions  I  have  to  this 
opinion,  yet  1  am  not  fatisfied  with  that  principle  of  Mr.  Hobbes,  though  it  be  the 
fundamental  one  of  his  philofophy,  unlefs  it  be  more  warily  propofed.  For  to  affert 
univcrfally  and  without  exception,  as  he  does  in  his  Elements,  that  nothing  can  be 
moved  but  by  a  body  contiguous  and  moved  I  do  not  take  to  be  true,  nor  con- 
fident witli  his  other  affumptions.  This  I  elfewhere  (in  a  difcourfc  againft  another 
than  Mr.  Hcbles,  about  the  Chriftian  religion)  prove  more  at  large :  but  now  it  will 
fufficc  to  reprefent,  that  Mr.  Hobbes  not  only  admitting,  but  making  ufe  in  his  phi- 
lofophy of  the  creation  of  the  world,  either  he  muft  allow,  that  motion  is  natural  to 
fbme,  if  not  all  parts  of  mutter;  or  that  God  put  them  into  a  motion  not  included 
in  their  nature.  From  which  it  will  ncceffarily  follow,  that  at  leaft  fome  bodies  may 
have  motion,  though  it  be  not  given  them  by  any  body  contiguous  and  moved,  as  an 
attentive  conlidercr  may  ealily  cifctrn.    But  to  return  to  the  caufe  of  fprings. 

Secondly,  whereas  Mr.  Hobbes  aflume*,  that  the  parts  of  the  ambient  have  no 
endeavour,  which  contributes  to  their  compreflion  or  extenfion,  nor  to  the  fetting  of 
them  at  iilrrty  or  reftitution  ;  he  fays  this  indeed,  but  does  not  go  about  to  prove 
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it.  And  I  Ihould  the  lefs  have  made  this  precarious  aficrtion,  becaiife  that  after  the 
celebrated  Des  Cartes  himfclf,  the  Cartefian  philofophers  generally  afcribed  the  mo- 
tion of  reftitution  to  the  paffage  of  a  fubtile  aethereal  fubftance  (and  an  aether  Mr. 
Hobbes  alfo  admits)  through  the  pores  of  the  Ipringy  body,  which  driving  to  obtain 
its  wonted  freedom  of  paflage,  reftores  them  to  the  lhape  and  bignefs,  from  which 
they  were  forced.  Nay,  I  mail  have  occafion  to  fhew  anon,  that  Mr.  Hobbes  himfclf, 
whatever  he  fays  in  this  place,  does  elfewhere  afcribe  a  motion  of  their  own  to  mul- 
titudes of  terrcftrial  corpulcles.  And  I  might  add,  that  elfewhere  he  fpcaks  of  the 
rekindling  of  the  fire  taken  out  of  the  receiver  after  this  manner :  Quaniuam  vis  illius  l 
mot  us  in  recipient  e  (ut  loquitnini)  evacuato  diminuta  fit^  opprejfa  ab  a'eris  hit  us  commtti 
conjijientia,  non  tamen  extinguitur ;  &  propterea  levata  opprejfione,  fatis  babebit  virium 
ad  excitandum  pbantafiam  lucis  quanquam  debiliorem  :  '  Although  the  force  of  that  mo- 

*  tion  in  the  evacuated  receiver  be  diminished,  being  opprefled  by  the  confidence  of- 

*  the  air  moved  within,  yet  it  is  not  extinguilhed :  and  therefore  that  oppreflion 

*  being  taken  off,  will  have  Strength  enough  to  excite  an  appearance  of  light,  though 

*  fomewhat  weaker  than  ordinary.'  But  1  (hall  rather  fubjoin,  that  yet,  thirdly,  I 
do  not  think  it  improbable  what  the  learned  Gajfendus  had  taught,  and  what  Mr. 
Hobbes  here  teaches,  that  the  reftitution  of  bent  fprings  may  proceed  from  a  certain 
endeavour  or  motion  in  their  internal  parts  (left  from  the  time  of  their  comprcflion 
or  extenfion)  which  when  the  impediment,  is  removed,  makes  every  part  refume  its 
former  place,  and  thereby  makes  the  whole  reftore  itfelf.  But  this  notwithftanding, 
I  feared  others  might  be  as  inquifitive  as  myfelf,  and  might  expect  from  him,  that 
would  undertake  to  fettle  a  general  theory  of  the  motion  of  reftitution,  the  clear  and 
diftinct  explication  of  feveral  phenomena,  .that  I  had  met  with,  which  are  not 
touched,  nor  perhaps  were,  fome  of  them,  thought  upon  by  Mr.  Hobbes.  As  firft, 
why  fuch  a  determinate  temper  of  iron  and  fteel  is  requifite  to  make  it  claftical ;  fo 
that  if  after  having  been  hardened  and  gradually  heated,  it  be  fuddenly  cooled,  at 
an  inconvenient  point  of  time,  it  will  be  brittle,  and  fit  to  make  gravers  and  other 
rigid  tools,  not  Iprings  ?  Next,  why  bows  and  other  claftical  bodies,  if  they  be  kept 
too  long  bent,  lofe  in  procefs  of  time  almoft  all  their  elaftical  power,  and  continue 
crooked  i  Thirdly,  why,  not  only  divers  folid  bodies  as  well  as  lead  and  gold,  which 
before  trial  one  would  think  as  likely,  as  many  fpririgy  ones,  to  have  their  parts  put 
into  a  due  motion  by  the  force  that  bends  them,  mould  be  devoid  of  an  elalUcal 
power?  Fourthly,  what  kind  of  motion,  and  what  kind  of  texture  it  is,  by  virtue 
whereof,  the  parts  of  a  body  being  for  a  very  (hort  time  put  into  motion,  do  funic 
months,  perhaps  fome  years,  retain  in  great  part  a  fmart  motion,  without  in  lb  long 
a  time  communicating  it  to  the  ambient  bodies,  to  fome  or  other  of  which  multitudes 
of  them  are  perpetually  contiguous,  and  thereby  lofing  it  themfelvcs  ?  Why  upon 
fuch  a  bare  and  inartificial  change  made  in  the  texture  of  a  body,  as  is  fcarce  at  all 
difcernable  to  the  eye,  it  Ihould  acquire  a  ftrong  fpring,  that  it  had  not  before  (as  I 
have  tried  upon  filver  and  copper,  which  though  flexible  before  they  were  h.»nnicred, 
yet  being  beaten  into  thin  plates  obtained  a  notable  fpring:)  and  why  (which  imy 
l'eem  more  ftrange,  upon  another  light  change  of  texture)  the  acquired  fpring  may 
prefcntly  be  loft  again  •,  as  I  have  tried  in  filver,  that,  chymifts  teach  us,  loics  no- 
thing in  the  fire,  which  having  by  being  hammered  acquired  a  ftrong  fpring,  v.c  have 
prefcntly  made  flexible  again  as  before,  by  only  heating  it  red-hot,  without  fo  much 
us  melting  it  j  which  argues,  that  in  fprings  texture  is  as  well  to  be  conlider.'d  as 
motion  ?  To  thefc  I  might  add  other  particulars,  that  I  had  either  made  or  ob&rved 
(and  mention  in  another  trcatife)  concerning  fprings  •,  all  which  phenomena  perhaps 
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every  one,  that  has  read  what  we  have  lately  recited  out  of  Mr.  Hobbes,  will  not 
prefendy  be  able  fatisfactorily  to  explicate.  So  that  I  hope  the  equitable  reader  ttiU 
not  think,  it  a  fault,  that  (contenting  myfelf  to  propofe  the  two  explications  of 
fprings,  1  law  molt  liked  among  the  curious  ;  to  which  I  mould  have  added  Mr. 
Holies'*,  if  I  had  found  it  as  much  cftecmed)  I  declined  engaging  myfelf  in  contro- 
verts about  the  origin  of  motion,  and  fuch  other  high  fpeculations,  as,  had  my 
ubil  tics  enabled  me,  neither  my  defign  exacted,  nor  my  leifure  permitted  that  I 
flioukl  profecute.  And  though  Mr.  Hobbes  be  plcafed  to  fpeak  thus  of  his  notion 
r>  »s.  concerning  die  reftittnion  of  bodies •,  Sine  qua  hypothffi  quantufeunque  labor,  ars,  futnp- 
tus,  ad  rerum  nalitralium  inv'tftbiles  can/as  inven'tendas  adhibelur,  frufira  erit :  *  W'ith- 

*  -out  which  hypothefis,  let  never  fo  much  labour,  art,  colt  be  bellowed  for  the  find- 

*  ing  out  of  the  invilible  caufes  of  natural  things,  all  will  be  in  vain.'  Yet  whether 
that  bold  aflertion  fhould  pats  for  an  argument,  for  an  hyperbole,  or  for  a  compli- 
ment to  himfelf,  I  am  content  to  let  the  reader  judge. 

Fourthly,  Mr.  Holies  in  divers  paffages,  wherein  he  diiputcs  againft  me,  feems 
to  have  mifapprchended  my  notion  of  the  air.    For  when  I  fay,  that  the  air  has  gra- 
vity and  an  claftical  power,  or  that  the  air  is,  in  great  part,  pumped  out  of  the  re- 
ceiver, it  is  plain  enough,  that  1  take  the  air  in  the  obvious  acception  of  the  word, 
for  part  of  the  atmofphere,  which  we  breathe,  and  wherein  we  move.    Nor  do  I 
find,  that  any  other  of  my  readers  do  otherwife  undcrftand  me.    But  Mr.  Hobbes 
feems  to  think  he  has  fufficiently  confuted  me,  -if  in  fome  cafes  he  have  proved 
(which  whether  he  have  done  well  or  no,  is  not  here  to  be  examined)  that  there  is  a 
fubrile  fubltance,  which  he  calls  aether  (but  Which  I  wifli  he  had  better  explained)  in 
fome  places,  which  1  take  not  to  be  filled  with  air ;  and  that  the  aether  has  or  has 
not  fome  accidents,  which  I  deny  or  afcribe  to  the  air.    Whereas  I  deny  not,  but  that 
the  atmofphere  or  fluid  body,  that  furrounds  the  terraqueous  globe,  may,  befides  the 
groffcr  and  more  folid  corpulcles  wherewith  it  abounds,  confift  of  a  thinner  matter, 
which  for  diftindtion-fake  1  alfo  now  and  then  call  ethereal.    And  therefore  though  I 
did  not  think  myfelf  obliged  to  declare  againft  either  the  atomical  or  the  Cartefian 
hypothefis,  touching  the  nature  of  the  air,  yet  I  propofed  the  latter  too  as  probable 
(which  as  it  excludes  a  vacuum,  fo  it  makes  the  air  confilt  in  great  part  of  a  celeftial 
matter).    And  my  incidental  explications  of  the  rarefaction  and  condenfation  of  the 
air,  together  with  my  comparing  it  to  a  fleece  of  wool,  fufficiently  declare,  that  I 
take  it  not  to  be  a  homogeneous  body  ;  and  though  there  be  air  intercepted  betwixt 
the  hairs  of  wool,  yet  in  cafe  I  fhould  prove,  that  a  box  were  not  fo  full  of  wool  as 
before,  becaufe  the  moft  part  of  the  hairs  had  been  taken  out,  I  fhould  not  think  he 
ar.ued  well  againft  me,  that  fhould  only  prove,  that  the  box  contained  as  much  of 
matter,  confilting  of  air  and  wool  together,  afterwards  as  before.    Nor  do  I  think 
Mr.  Hobbes  has  in  divers  paffages,  wherein  he  fuppofes  he  difputes  againft  me,  much 
more  directly  contradicted  what  I  teach  concerning  the  air,  if  that  word  be  rightly 
and  in  my  fenfe  undcrftood.    And  on  this  occafion  I  muft  crave  leave  to  add,  that 
whereas  he  is  pleafcd  to  intimate,  that  I  mifreprefent  the  Cartefian  hypothefis,  afcrib- 
ing  that  to  the  air,  which  Des  Carles  does  to  water;  if  the  reader  think  it  worth 
while  to  compare  the  fummary  account  I  give  of  that  hypothefis,  with  what  Des  Cartes 
bimfelf  has  taught  in  his  45th,  46th,  and  47th  articles  of  the  fourth  part  of  his  Prin- 
ciples, win-rein  dint  author  compriies  his  doctrine  of  the  nature  of  the  air-,  he  will 
quickly  find,  that  whether  or  no  Mr.  Hobbes  be  miftaken,  I  am  not,  unlefs  it  be  in 
estimating  hi<  hypothefis  by  what- he  teaches  in  his  principles,  which  were  publifhed 
after  his  meteors,  and  more  elaborately  written.    And  as  for  that  particular,  which 

alone 
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alone  Mr.  Holies  alleges,  namely,  that  he  makes  not  the  parts  of  air  but  of  water  fo 
flexible  •,  Dcs  Ccrtes's  words  in  the  46th  article  are  thefc  :  Cum  ejus  particula  feri 
omnes  jtnt  f exiles  uifiar  moliium  plumularum  vel  tenuium  funiadorum,  &c,  4  Seeing  al- 

*  molt  all  its  parts  are  flexile,  like  little  loft  feathers  or  fine  threads.'  And  as  for 
what  Mr.  Hobbes  fubjoins,  Sed  quifquis  talis  fuppo/itioms  author fuit,  parum  refert.  Nam 
ipje  hypothecs,  in  qua  mot  us  juppemtur  materia  fubtilis  fine  caufa  velocijimusj  0  prater  ea 
cotpujculorum  innumerabiles  vertigines  diver/a  ab  illius  materia  unico  motu  generata>  vix 
jaai  bominis  eji.  *  But  it  matters  not,  who  was  the  author  of  that  fuppofition.  For, 
1  the  very  hypothefis  itlelf,  wherein  is  fuppofed  a  motion  of  fubtile  matter,  which  is 

*  fwift  without  any  caufe  affigncd,  and  hath  moreover  divers  innumerable  circulations 
1  of  corpufcles  generated  from  th=  finglc  motion  of  that  matter,  is  not  the  conceit 

*  of  a  man  of  wit  or  lenfe.'  I  cannot  but  in  gratitude  to  fuch  a  perfonagc  declare 
my  dillike,  to  find  him  upon  fo  flight  an  occafion  fo  coarfely  ufed  for  an  opinion  the 
cenfurer  of  it  does  no  better  confute,  and  which  is  thought  to  be  in  fome  particulars 
not  fo  unlike  his  own.  And  perhaps  I  fhould  be  afraid,  that  Mr.  Hobbes's  fpeaking 
fo  fevercly  of  one,  that  was  at  lealt  a  famous  geometrician,  might  reflect  upon  the 

•  Englilh  civility  in  the  opinion  of  Aranyprs,  if  I  did  not  hope,  that  thofe,  who  have 
read  Dr.  lVareT%  exercitation,  will  look  upon  this  cenfure  of  the  Cartefian  doctrine  by 
Mr.  Hobbes,  as  provoked  by  that  fevere  judgment  of  Des  Cartes  mentioned  by  the 
doctor  in  thefc  words  :  Nempe  hoc  ejit  quod  alicubi  admiratus  eji  magms  Cartejius  ;  nuf-  ma,  Fx. 
quam  eumy  five  verum,  jive  falfum  pofuerity  reSle  aliquid  ex  fuppqfitionibus  ratiocinando  j^'j'**' 
inferre :  '  This  is  the  tiling,  that  the  great  Des  Cartes  fomewherc  admired,  that  he,  bm,'m. 

*  whether  his  pofitions  are  true  and  falfe,  doth  never  in  argumentation  make  any  right  >• 

*  inference  from  his  fuppofitions.' 

CHAP.  III. 

U%ereitt  the  weight  and  fpring  cf  the  air  are  ajferted,  tsgainft  Mr.  Hobbes. 

HAVING  thus  difpatched  thofe  general  confiderations,  I  thought  expedient  to 
prcmife,  my  propofed  method  leads  me,  in  the  next  place,  to  conlider,  that 
Mr.  Hobbes  docs  not,  that  I  remember,  deny  the  truth  of  any  of  the  matters  of  fact 
I  have  delivered.  Nor  does  he,  if  my  memory  fail  mc  not,  labour  to  prove,  that 
the  explications  I  have  given  of  my  experiments  arc  not  agreeable  to  the  doctrine  I 
propofed  :  but  rather  thinks  fit  to  reject  our  two  grand  hypothefes  themfclves,  the 
weight,  and  the  fpring  of  the  air.  And  therefore  it  will  iuflke  us  in  this  chapter 
briefly,  but  not  flightly,  to  prove  what  he  is  unwilling  to  grant. 

And  firft,  that  the  air  (in  the  fenie  wherein  we  take  the  word)  is  not  devoid  of 
weight,  we  have  proved  by  divers  experiments  :  which  having  more  fully  delivered 
in  the  book  itfelf,  it  may  in  this  place  fuffice  now  to  name  them. 

One  then  of  thefc  experiments,  that  prove  the  air's  gravity,  is,  that  we  found  a 
blown  bladder  carefully  weighed  in  an  exact  pair  of  icalcs  manifeftly  heavier,  when 
full  of  air,  than  when  the  air  was  let  out.  . 

Next,  it  has  been  obfervedjn  our  36th  experiment,  that  an  xolipile,  being  well 
heated,  and  the  lictle  hole  left  at  the  top  of  the  pipe  being  ftopt,  when  it  was  thus 
hot;  upon  the  opening  of  that  hole,  when  the  arolipile  was  grown  cold  again,  the 
external  air  rulhing  in  with  a  whiftling  noifc  at  the  forementioned  oriflcr,  made  the 
seolipile  weigh  fo  much  more  than  it  did  jult  before  the  external  nir  got  in,  that  it 
amounted,  by  computation,  to  near  a  thoufandth  part  of  the  weight  of  an  equal 
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bulk  of  water.    And  though  fome  difficulty  may  perhaps  be  moved  touching  the  ac- 
curatenefs  of  the  proportion  this  way  found  out,  betwixt  the  gravities  of  thofc  bodies  j 
yet  that  the  one  as  well  as  the  other  is  actually  heavy  (which  is  all  that  we  here  need 
contend  for)  the  experiment  fufficiently  manifefts. 
Et^tr.         Thirdly,  in  the  Magdeburgic  experiment  (mentioned  at  the  beginning  of  our 
tufmt'u  eP'ftlc)  lne  ingenious  makers  or  it  found,  that,  having  before  weighed  the  great  re- 
tittim,    ceiver  they  were  to  exhauft,  and  having  done  the  like  after  the  extraction  of  the  air, 
/*+46-    -  they  found  it  to  weigh  one  whole  ounce  and  nV  ;  quod  fane  (fays  the  learned  publifher, 
though  a  Peripatetic)  luculentiffimum  eft  argument um  gravitatis  aeris ;  '  which  is  indeed 

*  a  moft  evident  argument  of  the  weight  of  the  air.' 

Fourthly,  in  our  36th  experiment  we  relate  our  having  weighed  the  air,  and  that 
fhut  up  in  bodies  in  our  exhaufted  receiver,  wherein  of  two  bodies  of  differing  na- 
tures (the  one  a  blown  bladder,  and  the  other  a  glafs  bubble)  that  were  asquiponde- 
rant  each  to  a  more  folid  weight  before  the  air  was  pumpt  out,  that  which  included 
a  good  quantity  of  air  did  manifeftly  preponderate  after  the  exhauftion. 

And  to  thefe  four  we  might  add  other  proofs  to  the  fame  purpofe,  but  that  thefe 
contain  in  them  fuch  a  variety  of  cafes,  thatti  think  it  would  be  fuperfluous. 

But  now  let  us  fee,  what  Mr.  Hobbes  objects  againft  the  newly  mentioned  experi- 
^15.  merit  of  the  bladder  weighed  in  the  exhaufted  receiver  for  the  others  he  quarrels  not 
with:)  Quod  quidem  lanx  (faith  he)  in  qua  eft  vefica,  magis  deprimitur  quam  altera,  certi 
ejepejfunt,  oculis  teftibus  :  quod  out  em  id  a  gravitate  aeris  natural*  accidit,  certi  ejfe  non 
poffunt ;  prefer  tint  ft  qu<e  fti  gravitatis  caufa  efficiens  nefciunt :  '  that  the  fcale,  in  which 

*  the  bladder  is,  is  more  depreft  than  the  other,  they  may  be  certain,  their  eyes 

*  bearing  them  witneis  ,  but  that  this  comes  from  the  natural  gravity  of  the  air  he 

*  cannot  be  alTurcd  ,  efpecially  if  they  are  ignorant  what  is  the  efficient  caufe  of 

*  gravity.'  But  I  know  not  whom  Mr.  Hobbes  will  perluade,  that  a  man  cannot  be 
fure,  that  lead  is  /'» fpecie  heavier  than  cork,  unlefs  he  knows  what  is  the  efficient  caufe 
of  gravity.  And  Mr.  Hobbes  fpeaks  in  his  30th  chapter  (where  he  exprefslp  treats  of 
that  fubject)  as  if  that  had  not  been  explained  by  any  man,  and  confequently  not 
by  any  writer  of  ftatics  ;  (and  perhaps  1  am  therein  fomewhat  of  his  mind)  and  yet 
fure  all  thefe  writers,  treating  or  the  proportion  of  heavy  bodies,  did  not  write  they 
knew  not  what.  And,  though  he  mentions  his  own  hypothefis,  as  that  than  wbicb 
nothing  is  mare  likely ;  yet  I  think  I  could  frame  objections  againft  it,  that  would  not 
eafily  be  anfwered,  if  my  prefent  tafk  required  it ,  or  if  1  found  his  opinion,  in  this 
point,  embraced,  as  yet,  by  men  of  note.    Wherefore  I  fhall  now  fay  no  more  of  it 

Kkm  than  he  himfelf  doth,  namely,  that  according  to  his  doctrine,  *  It  may  well  be 
phi.'  *  thought  to  determine  (for  it  is  a  certain  confequent)  that  heavy  bodies  defcend 
s'it'Z  *  w'tn  atlt*  k'-s  velocity*  as  they  are  more  and  more  remote  from  the  a:quatoi-i 
1  and  that  at  the  poles  themfelves  they  will  cither  not  defcend  at  all,  or  not  defcend 
«  by  the  axis :  which  whether  it  be  true  or  falfe,  experience  muft  determine.*  Which 
till  it  have  done  in  his  favour  (an  event  I  do  not  expect)  1  hope  he  will  allow  m«  to 
diftruft  his  hypothefis. 

But  to  return  to  our  experiment.  The  account  he  gives,  why  the  bladder  does 
ff  propend  (for  lb  he  loves  to  ("peak)  is  thiM  Quod  vefica five  follilus five  flatu  oris  diftenta 
fttygravicr  fit  qur.m  cadem  vefica  non  diftenta,  negare  nolo,  propter  majorem  quant  it  atent 
atomcrum  follilus  vel  corpu fulcrum  fuli^inecrum  ab  balitu  infiatirum.  Ab  experiments 
ant  em  quod  fit  a  vefica  infiata  nihil  cdligunt  quod fit  jatis  err 'torn.  Oporluit  lancibus  im- 
puicre  duo  vafa  p:ndere  .rquaiia,  quorum  alt  cum  tffet  accurate  chv.tfum,  alteram  apertum: 
fit  enim  non  nftatus  fed  inclufus  tantum  aer  pondcratus  ejfet.  Quande  igitur  air  em  fic  psn- 
dcratum  videlis,  meditabimur  pftea  cuid  dicendutn  fit  de  phenomena  auod  reiulcris:  1  that 

«  the 
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*  the  bladder,  whether  it  be  blown  up  with  a  pair  of  bellows,  or  with  the  breath  of 
«  one's  mouth,  is  heavier  than  when  it  is  not  blown  up,  I  will  not  deny,  becaufe  of 

*  the  greater  quantity  of  atoms  from  the  bellows,  or  of  fuliginous  corpufcles,  that 

*  are  blown  in  from  the  breath.    But  notwithftanding  they  gather  nothing  of  fufficicnt 

*  certainty  from  this  experiment  of  a  blown  bladder ;  they  ought  to  have  put  into 

*  the  fcales  two  vefiels  of  equal  weight,  whereof  one  mould  be  ftiut  and  the  other 

*  open :  for  by  this  means  air  not  blown  in,  but  only  inclofcd,  had  been  weighed. 

*  When  therefore  you  mail  fee  air  ib  weighed,  we  will   afterwards  confider 

*  what  may  be  faid  concerning  the  phnrnor. tenon  you  bring.'  But  as  to  the 
firft  part  of  this  pafiage,  it  does  not  deny  the  gravity  of  what  we  call 
the  air  i  but  only  endeavours  to  (hew  what  parts  they  are  that  make  it  heavy. 
And  as  to  the  iccond,  he  feems  to  miftake  the  prefent  cafe.  For,  there  is  no  need, 
that  the  air  in  the  bladder  be,  before  the  exhauftion  of  the  receiver  (in  which  the 
foregoing,  fifteenth  page,  he  declares  hefuppoles  the  experiment  to  be  made)  heavier 
than  the  outward  air.  Wherefore  when  he  fubjoins,  that  from  this  experiment  we 
col  left  nothing  quod  Jit  Jatis  cerium,  the  affirmation  is  not  an  inference,  but  precarious. 
And  as  for  the  annexed  way,  whereby  he  wc.ild  wifti  to  have  an  experiment  made  fit 
to  infer  the  gravity  of  the  air,  if  he  had  no:  overlooked  what  I  have  delivered  in  the 
beginning  of  the  36th  experiment,  he  would  eafily  have  perceived,  that  we  did  make 
a  trial  much  of  the  fame  nature  with  that  he  defires.  For  we  weighed  in  our  receiver 
the  air,  in  a  glafs  hermetically  lealed  ;  wherein  it  was  not  (to  ufe  his  expreflion)  in- 
flated, but  only  included.  This  is  what  he  here  objefts  againft  the  gravity  of  the  air 
in  the  other  place  (pag.  8,  and  o.)  where  he  fays  fomething  to  this  controverfy  :  he 
inculcates  alfo,  that  we  mould  firft  explicate  what  is  gravity,  and  then  adds,  $uod i 
atmojpbara  infunt  permifla  ccrpori  aihereo  mult*  turn  aqua  turn  etiam  terra  particula, 
facile  perfuadeor  fed  quod  in  medio  at  here,  furfum,  deorfum,  quaquaverfum  mot  a,  nec 
femper  altera  alteris  innitentes  graviient,  inconceptibile  eft  :  *  That  many  particles,  both 

*  of  earth  and  water,  mingled  with  the  sethcreal  body,  are  in  the  atmofphere,  I  am 

*  eafily  perfuaded  :  but  that  in  the  middle  of  the  tether  they  ihould  move  upwards, 
«  downwards,  every  way,  and  that  one  leaning  on  the  back  of  another  they  Ihould 

*  not  gravitate,  is  a  thing  utterly  unconceivable.'    To  which  he  adds  two  or 
three  rcfleftions,  whofe  cxamen  being  here  unnecefiary,  would  require  more  time  than 
perhaps  it  would  (in  reference  to  the  prefent  controverfy)  deferve :  for  we  arc  now  en- 
quiring, not  how  the  air  comes  to  gravitate,  but  whether  or  no  it  have  gravity.  Audrey, 
fincc  in  his  Elements  of  Philofophy  he  grants,  and  gives  his  reafon  for  it,  that'  if' 

*  air  be  Mown  into  a  hollow  cylinder,  or  into  a  bladder,  it  will  increafe  the  weight  of 

*  either  of  them  a  little  and  fince  here  he  likewife  confefits  (as  we  have  jult  now 
feen)  that  there  are  mingled  with  the  xther  many  aqueous  and  earthly  (and  confc- 
quently  heavy)  particles:  he  confefHs  that,  which  v>e  labour  to  evince-,  namely, 
that  the  air  is  not  devoid  of  weight.  And  it  concerns  us  no  more  th.:n  himfelf,  to 
fliew  how  the  corpufcles,  upon  whofe  account  the  air  is  heavy,  make  it  fo.  And 
this  being  what  Mr.  Hobbes,  in  feverai  places,  thinks  fit  to  objeft  againft  the  gravity 
of  the  air ;  the  reader  will,  I  fuppofe,  eafily  take  notice,  that  he  has  left  the  expc^ 
riment  of  the  jeolipile,  and  fome  others,  unanfWcred.  Though  thefe  alone  prove, 
that  the  air  is  a  manifeft  weight  even  when  it  is  not  compreft,  but  retains  its  laxity. 
Having  faid  thus  much  to  evince  againft  Mr.  Hobbes  the  gravity  of  the  air,  let  us 
now  examine,  whether  it  have  not  alfo  a  ipiiag  (in  the  fenfc  we  take  that  word  in  •.) 

♦  Vlraqut  tmm  ilia  pbaniafia,  tun  gfa  vilatis  almcj'/c*-*,  turn  <vit  tlaftit* fivt  antitufite  aTril,  fimnimm 
vat.    Dial.  pag.  11. 

This, 
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This,  though  Mr.  Hobbts  be  plcafed  to  call  (as  he  alfo  does  the  weight  of  the  air)  a 
Dream ;  yet  he  docs  himfelf  grant,  in  effect,  as  much  as  is  rcquifite  to  prove  the 
fpring  of  the  air,  in  the  fenfe  I  contend  for  it.  For  taking  upon  him  to  give  account 
(how  good  an  one  we  fhall  fee  anon)  of  that  known  experiment,  wherein  the  air  is 
comprcft  in  a  glafs-bottlc  by  the  forcible  injection  of  water ;  which  water,  when  the 
glafs  is  unftopt,  the  air  does  again  throw  out  in  recovering  its  former  dimenfions ;  of 
this  experiment  (I  fay)  he  gives  this  account  (pag.  24.)  yfe'r,  quo  ab  initio  fpbara 
plenus  erat  a  corpufculis  Mis  terreis  motus  motu  circulari  Jimplice,  vi  injetJienis  eoacJus, 
qui  qui  Jem  purus  ejl,  exit  (aquam  injeclam  penetrans)  in  ai'rem  extrinfecum,  locum  relin- 
quens  aqua  \  fequitur  ergo  corpufculis  Mis  terreis  minus  relinqui  loci,  in  quo  motum  fuum 
naturalem  exercere  pojfint :  itaque  in  fe  mutuo  impingentes  aquam  urgent  a  J  egrejfum  ;  egre' 
Jientem  air  externus  (quia  univerfum  fupponitur  ejfe  plenum)  penetrate  locumque  egreJientit 
ai'ris  fuccejjive  occupat%  Jonec  corpufcula,  quantitate  a'c'ris  eaJem  reftituta,  libertatem  motui 
fuo  naturalem  recipiant.    *  The  air,  with  which  in  the  beginning  the  tpherical  glafs 

*  was  full,  being  moved  by  thofe  earthy  corpufcles  in  a  fimple  circular  motion,  and 

*  being  compreft  by  the  force  of  the  injection,  that  of  it  which  is  pure  (penetrating 

*  the  injected  water)  gets  out  into  the  open  air,  and  gives  place  to  the  water.  It 

*  follows  therefore,  that  thofe  earthy  cbrpufcles  have  lets  place  left,  in  which  they 
«  can  exercile  their  natural  motion :  therefore  beating  one  upon  another,  they  force 

*  the  water  to  go  out ;  it  thus  going  out,  the  external  air  (becaufe  the  univerfe  is 

*  fuppofed  to  be  full)  penetrates  it,  and  fucceflively  takes  up  the  place  of  the  air, 
■  that  goes  out,  until  the  corpufcles,  the  fame  quantity  of  air  being  reftored,  regain 

*  a  liberty  natural  to  their  motion.' 

But  how  little  this  comes  fhort  of  granting  as  much  fpring  to  the  air  as  the  Car- 
tefians  do,  and  as  I  need  require,  may  eafily  be  judged  by  divers  paflages  in  our  book  ; 
and  particularly  by  our  propofing,  as  not  improbable,  the  Cartcfian  way  of  expli- 
cating the  fpring  of  the  air ;  according  to  which,  the  corpufcles,  that  Iwim  in  the 
tether,  being  each  hindered  by  the  neighbouring  ones  from  the  freedom  of  its  mo- 
tion, they  beat  off  one  another  (which  Mr.  Hcbbes  would  have  them  do  :)  whence  it 
comes  to  pals  that,  in  any  afligned  portion  of  air  here  below,  the  corpufcles,  that 
Compote  tliat  portion,  beaten  ol:  by  one  another,  do  make  the  whole  portion  tend  to 
obtain  (though  not  exactly  to  fill  up)  more  room,  and  confequcntly  to  emulate  a 
lpring,  like  that  which  we  fcruple  not  to  afcribe  to  a  compreft  Recce  of  wool,  bccaule 
of  a  like  endeavour  to  expand  itfelf. 

We  may  inforce  this  by  another  paflligc  of  Mr.  Hobbefs,  that  fpeaks  exprefsly 
enough  to  our  prefent  purpofe,  where  he  gives  this  rcafon  of  one  of  the  phenomena 
of  our  engine  :  Qgomam  per  facloris  rciraiticnem  air  purus  impulfus  erat-,  partes  atttem 
terrene  imptilfa  ncn  erant ;  nirjor  crat  ratio  particularum  terrecrum,  qua  extra  cylin.lrum 
futlori  ccnligua  erant,  ad  alum  pur  urn,  in  quo  motum  fuum  e.:ercelcnt,  pofi  revtiffionem 
qimm  ante  :  quart  partictila  ilia  mcta  minus  babeutes  leci  ad  mctum  fuum  naturalem  excr- 
cenduin,  alia  aliis  impingelcnt,  cjf  propcllebant :  neceffe  ergo  crat,  ut  particular  qua 
Jucloris  fupcrfcici  continue  erant,  fuilcrcm  propdlcrcnt  * :  4  becaufe  by  the  drawing 
4  back  of  the  fucker  the  pure  air  was  thrult  in,  but  the  earthy  parts  were  not  thriift 
*  in  ;  there  was  a  greater  proportion  of  earthy  particles,  which,  wichojt  the  cylinder, 

•  The  motion.'  therefore  of  thofe  fmal!  bodiei  (fpcakinj  of  the  earihy  particles  in  the  air)  v.i!l  be  leli 
and  lefj  free,  by  how  much  the  quantity  of  the  injeficd  water  is  greater  a.i  J  greater :  fo  ihll  by  their  no- 
tion falling  upon  one  another,  the  fame  bodies  will  mutually  tomprels  each  other,  Vtd  liavc  a  perpetual 
endeavour  of  regaining  thar  liberty,  and  of  dcptdBag  the  water  that  binders  them.    Elm.  chap.  50. 

9. 
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*  were  near  the  fucker,  unto  the  pure  air,  in  which  they  exercifed  their  motion  as 

*  well  after  this  revulfion  as  before.    Wherefore  thefe  particles  fo  moved  having  lefs 

*  place  to  cxercife  their  natural  motion  in,  fome  of  them  fell  foul  and  beat  upon  the 
«  reft.  So  that  of  neceflity  the  particles,  that  were  near  the  furface  of  the  fucker, 
«  muft  drive  it  upwards.'  To  which  we  may  add,  that  Mr.  Hobhs  himfelf  feems 
rather  to  rejeel  other  men's  ways  of  propofing  the  fpring  of  the  air,  than  refohuely 
to  deny  the  thing  itfelf.  For,  Vidifti  (fays  he)  jam  elajlrum  illud  turis,  quod  fupponunty 
cut  impojfibilt  ejfe,  out  rtcurrendum  ejje  ad  byfotbeftn  Hcbbianam:  *  you  lee  now,  that 

*  the  fpring  of  the  air,  which  they  fuppole,  is  either  an  impoffible  thing ;  or  they 

*  muft  (for  its' defence)  have  recourk  to  the  hypothecs  of  Mr.  Hobbes.' 

But  befides  Mr.  Hobbes\  conceflions  in  the  paflages  newly  recited,  and  fome  others, 
we  can  prove  the  fpring  of  the  air  by  many  or'  the  phenomena  of  our  engine,  which 
we  have  deduced  from  it,  and  of  which  he  does  not  offer  any  other  way  of  explica- 
tion. Wherefore  we  fhall  now  content  ourfelves  to  prove  the  lpring  of  the  air  by 
two  experiments  ;  the  one  not  mentioned  in  our  cpiftle,  and  the  other  much  oppofed 
by  Mr.  Hcbbes. 

And  firft,  if  you  make  the  Torricellian  experiment  in  a  tube  of  between  two  foot 
and  a  half  and  three  toot  in  length ;  and  if,  when  the  mercury  rcfts  at  its  wonted 
ftation,  you  dextroufly  Hop  the  orifice  of  the  tube  with  your  finger  (that  orifice 
being  lifted  up  as  near  the  furface  of  the  reftagnant  mercury  as  it  can  be,  without 
giving  admiffion  to  the  external  air)  and  if  then  you  quite  lift  up  the  tube  thus  ftopt 
into  the  free  air ;  you  fhall  feel,  upon  your  finger,  little  or  no  gravitation  or  prefTurc 
from  the  weight  of  the  mercurial  cylinder,  diftinct  from  the  weight  of  the  tube :  be- 
caufc  (as  we  have  more  fully  explicated  this  phenomenon  elfewhere)  the  gravity  of,"',Jju. 
the  quickfilvcr  is  balanced  by  that  of  the  outward  air,  that  thrufts  the  finger  againft  Bu,• 
it.  But  if  you  invert  the  tube,  and  having  let  in  the  air  at  the  orifice,  flop  it  again 
with  your  finger,  and  again  let  the  mercurial  cylinder  lean  upon  that  finger  -,  you 
fhall  then  find  your  finger  ftrongly  preft,  qnd  endeavoured  to  be  thruft  away  :  which 
new  preffure,  fince  it  cannot  come  from  the  mercury,  that  being  the  very  lame,  that 
was  in  the  tube  before,  nor  from  the  weight  of  the  admitted  air,  which  perhaps  may 
not  amount  to  fo  much  as  a  grain,  to  what  can  we  rationally  afcribc  it,  but  to  the 
fpring  of  the  included  air,  whofc  force  will  be  as  well  manifeft  to  the  eye  as  the  finger, 
if  the  tube  be  unftopt  under  the  furface  of  the  reftagnant  mercury  ;  for  then  that  in 
the  glafs  will  not  reft,  as  before,  at  the  ufual  ftation,  but  be  deprcft  beneath  it  a  good 
way,  perhaps  fome  inches  ?  And  if  you  make  the  Torricellian  experiment  in  a  lhort 
tube  foaled  at  neither  end,  but  ftopt  above  and  below  with  your  fingers,  you  fhall 
find,  upon  the  unftopping  of  the  upper  orifice  a  new  and  forcible  prcrTurc  upon  the 
finger,  that  keeps  the  lower  orifice  ftopt,  made  by  the  gravitation  of  the  external  air, 
which  was  before  kept  off  from  leaning  upon  the  mercurial  cylinder  by  the  upper 
finger  j  the  pulp  of  which  finger,  by  that  gravitating  air,  was  before  thruft  into  the 
defertcd  cavity  of  the  tube  (as  we  have  elfewhere  dikourfed,  in  a  fuller  mcafurc,  of 
thefe  experiments).  Which  will  evince,  againft  Mr.  Hobbes,  both  the  fpring  of  the 
air  and  gravity  of  the  atmofphcre  j  fince  he  is,  as  little  as  I,  for  afcribing  thefe  phe- 
nomena to  the  efficacy  or  abfencc  of  my  other  antagonift's  imaginary  Funiculus. 

The  other  experiment  I  fhall  mention  is  the  fourth  in  our  epiflle ;  namely,  that  of 
the  fwelling  and  fhrinking  of  a  bladder  hung  in  our  receiver,  according  as  the  am- 
bient air,  and  confequently  its  prefTure,  is  withdrawn  or  fuffcrcd  to  return.  But 
though  this  experiment  be  fo  congruous  to  our  hypothefis,  that  it  is  generally  ac« 
quiefced  in  by  thofe  ingenious  men,  that  have  hitherto  feen  it ;  yet  Mr.  Hcbbes  is 
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pleafed  to  reject  dur  explication,  and  fubftitute  another  in  thefe  words,  which  is  all 
rf  *•  he  has  concerning  this  matter :  i$uia  cuticula  cmnis  ex  filiculis  conftat,  qua  propter figu- 
ras  eontattum  per  omma  puntla  accuratum  habere  non  po£unty  pervia  ergo  eft  veftca,  cum 
Jit  cuticula,  net  a'cri  tanium,  fed  etiam  aqua,  qua  lis  eft  judor.  Eadem  ergo  aerisper  vim 
inatjfi  eft  compreffio  intra  veficam,  qua  extra,  cujus  conatus,  propter  viam  motuum  undi- 
quaque  decu(j'atumy  tendit  undiquaque  ad  fuperficiem  vefica  cctteavam.  Quare  necejfarium 
eft,  ut  undiquaque  inlumefcat,  &  crejeente  conatus  vebementtd  tandem  loceretur.  '  Be- 
1  caufe  every  fkin  is  made  up  of  l'mall  threads  or  filaments,  which  by  reafon  of  their 

*  figures  cannot  accurately  touch  in  all  points ;  the  bladder  therefore,  being  a  (kin, 
4  muft  be  pervious  not  only  to  air,  but  to  water  alfo,  as  to  fweat :  therefore  of  the 

*  air  beat  in  by  force,  there  is  the  fame  compreflion  within  the  bladder,  that  there  is 
«  without.    The  endeavour  of  which,  the  way  of  its  motions  being  every  way  crofs, 

*  tends  every  way  to  the  concave  fuperficics  of  the  bladder.    Wherefore  it  is  of  ne- 

*  ceflity,  that  it  muft  fwcll  every  way,  and  the  vehemency  of  the  endeavour  in- 
«  crcifing,  be  torn  at  laft.'  But,  if  this  be  a  fufficient  anfwer  to  fuch  an  experiment, 
1  confefs  i  fear  it  will  be  harder  than  we  are  yet  aware  of,  to  prove  any  thing  by  ex- 
periments. 

For,  firft,  how  unlike  is  it  to  be  true  what  he  affirms,  and  what  his  reply  fup- 
pofes, namely,  that  fuch  bladders  as  we  ufed  arc  readily  pervious  to  the  air ;  when 
eafy  experience  (hews  us,  that  by  leifurely  comprefling  fuch  blown  bladders  betwixt 
our  hands,  we  lhall  rather  break  them  (as  we  have  tried)  than  fqucezc  out  the  air  at 
the  pores  ?  So  that  the  reft  of  his  anfwer  being  built  upon  what  is  lb  repugnant  to 
common  experience,  will  not  need  a  particular  confutation :  but  however,  ex  abun- 
dantiv/e  will  add,  that  in  our  36th  experiment  we  relate,  that  by  the  exhaullion  of 
the  air  we  likewile  broke  a  glafs  hermetically  fealed  ;  and  to  fay  that  glafs  alfo  is  per- 
vious to  air,  were  to  affirm  what  the  greateft  part  of  his  book  fuppofes  to  be  falfe. 
Befides,  whereas  there  is  not  any  fenfible  and  unqueftionable  phenomenon  to  prove, 
that  the  receiver  is  full  of  any  fuch  aer  per  vim  incujfus  as  he  would  have,  we  fee 
plainly,  that  when  the  air  does  manifeftly  get  into  the  receiver,  the  bladder  is  not 
thereby  made  to  fwell,  but  ftrangely  to  lhrink.  Moreover  (fince  according  to  Mr. 
Jlcbbes )  the  bladder  is  pervious  to  the  air,  and  the  air  within  the  receiver  is  univer- 
fally  comprcft,  as  well  that  which  is  within  the  bladder  as  that  which  is  without  it  ; 
how  comes  it  to  pafs,  that  the  air,  that  bears  againft  the  convex  furfacc  of  the 
bladder,  does  not  refill  that  which  is  contiguous  to  the  concave  fuperficics  of  the  fame ; 
and  at  leaft,  how  comes  the  bladder  to  be  broken  by  the  air ;  which,  according  to 
Mr.  Holbes,  can  get  in  and  out  atpleafurc  ?  And  laftly,  to  Ihcw,  that  to  the  fwelling 
of  the  bladder  there  needs  nothing  but  the  fpring  of  the  included  cir,  and  not  fuch 
vehement  agitation  of  the  ambient  air,  as  Mr.  Hobbes  fuppofes  to  be  made  in  our  en- 
gine; it  appears  by  the  clicwhcrc-mcntioned  experiment  of  Monficur  Pafcbal,  that  in 
the  free  and  ordinary  air  a  foot-ball  half  blown  up  will  fwell  more  and  more,  the 
nearer  it  is  carried  to  the  top  of  an  high  mountain  ;  where  the  incumbent  cylinder  of 
the  atmofphcrc  is  fhoiter,  and  its  weight  lighter;  and  will,  for  the  contrary  reafon, 
grow  more  and  more  flagged,  the  nearer  it  approaches  again  to  the  foot  of  the 
mountain. 

Though  I  doubt  not,  but  the  arguments  employed  in  this  chapter  will  be  fufficient 
to  convince  impartial  readers;  yet  1  lhall  add,  by  way  of  inforcement,  that  whereas 
Mr.  Hobbes  afcribes  the  weight  of  the  air  in  bladders  to  the  earthy  corpufcles  intruded 
by  him,  that  blows  them  up  ;  and  attributes  the  fpringof  the  air  in  the  wind-gun,  and 
in  the  phenomena  of  our  engine,  to  the  violent  motion  the  air  is  put  into  by  the 

vehement 


Digitized  by  Google 


Chap.  3.       Dialogus  Phyficus  de  Naturd  Aeris.  203 

vehement  impulfes  of  the  rammer  or  fucker ;  our  doctrine  may  be  evinced  by  experi- 
ment, wherein  the  air  in  its  natural  and  wonted  ftate  operates,  without  being  forcibly 
compreft  or  put  into  motion  by  us.  This  may  appear  by  the  two  forts  of  experiments 
to  be  made  upon  high  mountains,  which  we  have  mentioned  and  urged  in  the  fecond 
part  of  our  defence  againft  the  learned  Linus.  Wherefore  referring  the  reader  thither, 
we  fliall  now  only,  in  very  few  words,  mention  the  fubftance  of  them. 

The  firft  experiment  is,  That  it  has  been  found  upon  trial,  both  formerly  in 
Trance  and  fince  in  England.,  that  the  quickfilver  in  the  Torricellian  experiment  falls 
notably  lower  at  the  top  of  a  mountain  than  at  die  foot,  (by  Monficur  Pafcbal's  ob- 
fcrvation  upon  a  hill,  far  higher  than  thofe  the  experiment  was  tried  on  here,  the  diffe- 
rence was  U>  great,  as  to  amount,  as  the  molt  ingenious  Pecquet,  a  happy  promoter 
of  experimental  learning,  informs  us,  to  above  three  inches)  which  we  fay  is  caufed 
by  this,  that  the  atmolpherical  cylinder  is  much  lighter,  as  well  as  fliorter  at  the  top 
of  the  mountain  than  at  the  bottom.  And  Mr.  Hobbes  difallows  not  the  experiment, 
but  yet  gives  only  this  account  of  it :  Sed  l£  particula  Mr,  qua  interfperfa  aeri  ita  f*p  n> 
movent ur,  ut  fuppofuimus,  magis  conferta  funt  ad  radicem  montis  quam  in  fummo,  nam 
hoc  quoque  fuppofuimus.  But  what  then?  How  does  the  plenty  of  thefc  interfperfed 
particles  hinder  the  mercurial  cylinder  from  defcending  at  the  bottom  of  the  hill  as 
much  as  at  the  top,  unlefs  by  their  gravity  or  preflure  ?  And  it  is  very  unlikely, 
that  the  earthy  atoms,  contiguous  to  the  rcftagnant  mercury  at  the  bottom  of  the  hill, 
mould  be  able,  by  their  weight,  to  keep  fufpended  a  cylinder  of  mercury  of  above 
three  inches,  unlefs  the  contiguous  air  were  gravitated  upon  by  the  weight  of  other  in- 
cumbent parts  of  the  atmofphere. 

The  other  of  the  two  mentioned  experiments  is  briefly  this,  That  a  thermofcope 
being  carried  from  the  bottom  to  the  top  of  a  hill,  the  included  air,  inftead  of  fliritik- 
ing  in  that  colder  region,  manifeftly  dilated  itfelf,  and  notably  deprefled  the  water. 
An  effect  which  I  fee  not  to  what  it  can  well  be  attributed  but  to  the  fpring  of  the  in- 
cluded air,  which  having  not  near  fo  great  a  preflure  againft  it  from  the  atmofphere 
incumbent  on  the  reftagnant  and  fufpended  water,  was  able  to  make  itfelf  more  room 
than  before  it  could  •,  and  Jince  that  preflure  of  the  atmofphere  depends,  for  aught 
appears,  upon  its  gravity,  the  fame  experiment  may  argue  both  the  fpring  of  the  air 
and  its  weight. 

And  this  may  fufficc  for  our  third  chapter,  wherein  having  evinced  againft  Mr. 
Hobbes  our  grand  hypothefis  of  the  weight  and  fpring  of  the  air,  I  hope  we  have  dif- 
patched  the  chief  part  of  our  work  $  fince  as  for  the  particular  explications  we  deduce 
From  thefe  hypothefes,  there  are  but  very  few,  if  any,  that  he  endeavours  to  prove 
incongruous  to  them.  Yet  after  we  fliall  have  (in  the  following  chapter)  confidered 
upon  what  grounds  he  prefers  his  doctrine  before  ours,  we  (hall  (God  permitting)  in 
two  or  three  other  chapters  gather  up  the  things,  that  he  objc&s  againft  lbme  particu- 
lar opinions  and  explications  by  us  delivered,  and  examine  them. 
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CHAP.  IV. 

Wherein  Mr.  Hobbes*  j  principal  explications  of  tbc  phenomena  of  the  author's  engine 

are  examined. 

OF  the  hypothefes,  that  Mr.  Hobbes  a  flumes,  to  explicate  the  phenomena  of  our 
engine,  himfclf  gives  us  afummary  in  this  paflage,  (pag.  jo.)  InteUixti  ergo 
bypotbefes  meas  ?  i .  Quod  ai'ri  interfperfa  funt  particul*  mult*  terre*  pradit*  motu  cir- 
culari  fimplicey  natura  congenito.  2.  Quod  major  eft  quantitas  earum  particular um  in  acre 
propi  ad  terram,  quam  in  aire  a  terra  rmotiore  :  '  Have  you  underftood  my  hypothc- 
'  fes  ?  1 .  That  there  are  with  the  air  interfperfed  many  earthy  particles,  endued  with 
c  a  Ample  circular  motion,  congenite  to  its  nature.  2.  That  there  is  a  greater 
*  quantity  of  thefc  particles  in  the  air  that  is  near  the  earth,  than  in  that  which  is 
1  more  remote  from  it-' 

Now  here  I  might  at  the  beginning  take  notice,  that  there  arc  other  things,  which 
he  takes  for  granted.  As,  firft,  Nen  dari  Vacuum,  which,  as  we  have  already  fcen 
he  has  not  well  evinced,  nor  I  think  cafily  will,  upon  the  grounds  he  proceeds  on. 
Next,  that  our  common  air  is  chiefly  compofed  of  an  jethereal  fubftance,  which  me- 
thinks  he  Ihould  have  proved  ;  fince  for  the  moll  part  the  Vacuifts  (and  fuch  he  will 
needs  have  his  adverfaries  to  be)  admit  not  that  pure  air  of  his.  Thirdly,  that  the 
air,  at  leaft  the  pure  air,  is  eafily  divifible  into  parts  always  fluid  and  always  air.  In- 
Fj£<  4.  deed  he  fays  of  this  aflumption,  Nec  fuppono  tantitm,  fed  credo  \  but  neither  to  fuppoie 
na.  nor  to  believe,  is  to  prove.  And  what  he  adds,  Neque  eft  qui  bailenus  ullam  adduxit 
rationem,  quare  ita  effe  non  poteft :  '  Nor  is  there  any  one,  that  hitherto  has  brought 
1  any  rcafon  why  it  may  not  be  fo  :'  if  it  were  true,  would  conclude  little,  fince 
many  things  have  not  been,  and  perhaps  cannot  be,  proved  to  be  true-,  of  whofe 
not  being  pofliblc  no  proof  has  been  given.  We  might,  I  fay,  mention  and  examine 
thefc  other  aflumptions  of  our  author,  but  for  brevity  fake  we  will  confider  thofc  two 
lately  recited  from  him. 

And  as  for  the  fecond  of  them,  bating  the  peculiar  motion  he  is  plealcd  to  afcribe 
to  the  earthy  particles,  1  lhall  not  contend  with  him  about  that  hypothefis;  and  there- 
fore fliall  now  only  confider  the  other.  The  Motus  circularis  fimpkx  itfelf,  which  he 
imagines,  in  the  fun  and  the  terreftrial  globe,  I  fliall  not  need  to  examine,  fince  Dr. 
Ward  (a  pcrfon  whom,  without  dilparagement  to  a  famous  man,  I  may  affirm  to  be 
at  lead  as  ellecmcd  for  aftronomy  as  Mr.  Hobbes )  has  exprefsly  endeavoured  to  confute 
it,  and  that  not  without  fomc  dcrifion  (which  yet  I  willingly  forbear  to  imitate)  by 
arguments,  that  I  cannot  learn  Mr.  Hobbes  has  yet  anfwered.  And  I  am  informed, 
that  the  learned  Dr.  Wallis,  and  others,  intend  fome  animadverfions  cn  this  motion. 
But  restraining  our  prefent  confideration  to  what  this  Dialogue  fuggefts  to  me,  this 
afiurnption  to  me  feems  very  precarious,  fince  I  know  not  any  unqucllionublc  example 
or  experiment,  whereby  it  can  be  made  out,  that  any  fmall  parcel  of  nutter  has  fuch 
a  motus  circularis  Jimplex,  as  he  afcribes  to  each  of  thefe  innumerable  earthy,  and  (a.s 
himfclf  adds  in  the  fafne  page)  aqueous  particles.  The  only  argument  he  brings  in 
that  page  to  prove,  that  e  tch  atom  would  have  this  motion,  if  all  the  reft  of  the 
earth  were  annihilated,  does  not  to  me  fcem  clear.  For,  not  to  mention,  that  it  n 
ftill  by  many  learned  men  doubted,  whether  the  terreftrial  globe  itfelf  have  it  •,  r.<*- 
to  examine,  whether  cr  no  he  afli^ns  a  good  natural  caule  of  it  •,  it  is  not  always 
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true,  that  each  minute  part  of  an  homogeneous  body  (which  yet  it  will  be  hard  to 
prove  the  tcrreftrial  globe  to  be)  has  in  every  reipeft  the  fame  qualities  with  the  whole; 
as  the  roundnefs,  which  a  fmall  drop  of  water  or  quickfilvcr  is  commonly  obferved 
to  have  when  it  leans  upon  a  dry  or  grcafy  plain,  is  not  to  be  met  with  in  great  por- 
tions of  either  of  thole  liquors,  though  placed  upon  the  fame  plain.  And  Mr. 
Hobbes,  as  well  as  we,  makes  the  terrene  atoms  in  the  air  to  have  gravity,  which  yet 
is  a  quality,  that  does  not  properly  belong  to  the  whole  globe  of  the  earth  nor  is  it 
manifeft,  why,  becaufe  die  terrcftrial  globe  moves  in  a  vaft  circle  about  the  fun,  each 
particular  atom  of  it  muft  defcribe  a  fmall  circle  in  the  air  about  I  know  not  what, 
center.  And  fince  he  teaches  in  his  fecond  hypothefis,  and  a  few  lines  before  it,  that 
the  air,  near  the  earth,  abounds  with  fuch  terrene  corpufcles,  it  is  not  likely  they 
Ihould  be  permitted  to  exercife  fuch  a  tegular  motion  as  he  attributes  to,  them  i  but 
hitting  againit  one  another,  they  muft  in  probability  be  put  into  almoft  as  various  and 
confined  a  motion,  as  Des  Cartes  afcribes  to  his  terreftnal  particles  fwimming  in  the 
atmofphere.  That  which  fome  will,  I  doubt  not,  peculiarly  wonder  at  in  Mr. 
Hcbba's  hypothefis,  is,  that  he  makes  this  regular  motion  of  each  atom  nature  ju.e 
congenitus :  for  philofophcrs,  that  are  known  to  wilh  very  well  to  religion,  and  to  have 
done  it  good  fervice,  have  been  very  Ihy  of  having  recourfe,  as  he  has,  to  creation, 
for  the  explaining  of  particular  phenomena.  And  the  Cartefians  will  think  it  at 
leaft  as  allowable  for  them  to  fuppofe  the  motion  he  will  not  grant  in  their  materia 
fubtilis,  as  for  Mr.  Hobbes  to  afiume  it  in  his  particulc  tare* ;  efpecially  fince  he 
fcems  to  make  each  fuch  atom  put  into  and  kept  in  a  regular  motion  ;  whereas  they 
aflume  but  the  having  of  one  general  impulfc  given  to  the  whole  mafs  of  matter. 
Thofe  likewile,  that  fancy  a  fpring  properly  fo  called  in  particular  aerial  corpufcles, 
will  hence  perhaps  take  occafion  to  think  they  may  fuppofe  an  ingenite  motion  fit  for 
their  turn,  as  well  as  he  an  ingenite  motus  drcularis  /implex.  How  well  likewife  this 
hypothefis  will  agree  with  his  fundamental  doftrine,  that  Nihil  movetur  nift  a  corpore 
tontiguo  fcf  motu  :  «  Nothing  is  moved  but  by  a  contiguous  body  that  is  in  motion  :* 
I  leave  to  him  to  confider.  As  alio  whether  or  no  Gajfenius,  and  thofe  other  Atomifts 
that  admit  creation,  may  not  hence  countenance  their  grand  fuppofition  of  the  con- 
genite  motion  of  atoms,  which  granted,  would  deftroy  the  beft  part  of  Mr.  Hobbes's 
philofophy.  But  whatever  becomes  of  this  motus  circuluvis  fiatplex,  I  need  not  btr 
much  follicitous,  having  formerly  ibewn,  that  the  admifiion  of  it  would  not  dilprove 
what  I  have  delivered  concerning  the  fpring  of  the  air :  and  therefore  leaving  Mr. 
Hobbes  to  difputc  it  out,  if  he  think  fir,  with  his  other  adverfaries,  I  will  proceed  to 
the  main  explications,  wherein  Mr.  Hobbes  endeavours  to  prefer  his  doftrine  about 
the  phenomena  of  our  engine  before  ours.  And  thefe  1  find  to  be  the  four  that 
enfue. 

The  firft  and  principal  of  thefe  is  that,  wherein  he  drives  to  prove,  that  by  the 
exhauftion  of  our  cylinder  no  vacuum  is  produced,  and  to  give  of  the  experiment 
itfclf  a  very  differing  account  from  ours.    This  he  does  in  the  following  pallage ; . 
which,  by  reafon  of  its  importance  in  our  prefent  controvcrly,  we  (hall  let  down 
verbatim:  Bum futlor  (fays  he)  retrabitur,  quanta  relitlus  locus  major  ft,  tan.'o  minus p  ^ 
loci  relinquitur  acri  externa,  q:u  retrufus  >i  fuficre  mctc  verjus  externa,  proximum f.bi  a>  ran 
JimUiter  movet,  fcf  hie  alium,  £sJ  Jic  continue,  ita  ut  neaffe  Jit  at  rem  tandem  compelli  in 
locum  defertum  a  futlor e,  &  in/rare  inter  fipnficiem  f uteris  cenvexam  vs"  cylindri  conca- 
■vam :  fuppofito  enim  abis partes  effe  infinite  fubt'tlis,  impeffibile  eft,  ut  vii  ill'.,  qua  re— 
trahitur  futlor,  UU  inn  je  infmuent.    Pmno  enim,  totUaBus  juftrficiernm  ijiurum  per 
mniapunila  perfeHus  effe  ncn  potejl,  quia  ipfie  fuperfieies  fieri  infinite  letvts  non  pofj'unt. 
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Deinde  -Js  ilia,  qu*  ad  fuclorem  reveUendum  adbibetur,  cavitatem  cylindri  aliquant ulum 
diftendit.  Poftremo,  ft  in  confimo  duarum  diBarum  fuperficierum  ingrtdiatur  una  tan  turn 
at  emus  dura,  aer  purus  ea  via  ingreditur  conatu  quantumvis  debili.  Poteram  etiam  ccm- 
■putaffc  air  em  ilium,  qui  propter  emdem  eaufam  infinuaffet  ft  per  cylindri  valvulam.  Sub- 
latam  ergo  viaes  conjequentiam  a  retratlione  fuRcris  ad  Lcum  vacuum.  Sequuturum  bcc 
quoque  eft,  aer  em  ilium,  qui  eft  in  locum  a  fuclore  defertum  impulfus,  quia  magna  vi  irr.pul- 
fus  eft,  motu  valde  celeri  (31  per  circuitum  inter  fummum  &  imum  in  cylindro  movtri ;  cum 
nondum  fit,  quod  mctum  ejus  poffit  debilitare  :  fas  autem  nihil  effe,  quod  Jili  mctum  aut  im- 
pertiri  poffit  aut  diminuere.  *  While  the  Tucker  is  drawn  back,  by  how  much  a  greater 
'  place  is  left  (within)  by  fo  much  a  letter  place  is  left  to  the  external  air ;  which 
1  being  thruft  backwards  by  the  motion  of  the  fucker  towards  the  outmoft  parts,  doth 

*  move  in  like  manner  the  air  that  is  next  itlclf,  and  that  air  the  next,  and  fo  for- 

*  wards  :  fo  that  it  is  of  neceflity  at  latt,  that  the  airmuft  be  compelled  into  the  fpace 

*  deferted  by  the  fucker,  and  to  enter  between  the  convex  and  furface  of  the  fucker, 

*  and  the  concave  of  the  cylinder,  tor  it  being  fuppofe-d,  that  the  parts  of  the  air 
«  arc  infinitely  lubtile,  it  is  impofTible  but  they  fticuld  infinuatc  themlelves  that  way, 

*  by  which  the  fucker  is  drawn  down.    Forfirlt,  the  conta.T  of  thofe  futfaces  cannot 

*  be  perfect  in  all  points,  becaufe  the  furfaces  thcmfelves  cannot  be  made  infinitely 

*  fmooth.  Then,  that  force,  which  is  applied  to  draw  back  the  fucker,  doth  di- 
'  ftend  in  fomc  meafure  the  cavity  of  the  cylinder.    Laftly,  if  in  the  confines  of 

*  (that  is,  betwixt)  the  two  furfaces,  any  one  fingle  hard  atom  fliould  enter,  pure  air 

*  will  enter  at  the  fame  way,  although  with  a  weak  endeavour.    I  might  alfo  have 

*  accounted  that  air,  which  for  the  fame  caufc  infinuatcrs  itlclf  through  the  valve  of 

*  the  cylinder.    You  fee  therefore  the  confequence  from  the  retraction  of  the  fucker, 

*  to  the  being  of  an  empty  place,  is  taken  away.  It  will  follow  alfo,  that  the  air, 
'  which  is  driven  up  into  the  place  deferted  by  the  fucker,  becaufe  it  is  driven  up 

*  thither  by  a  great  force,  is  moved  with  a  very  fwift  and  circular  motion  betwixt  the 

*  top  and  the  bottom  in  the  cylinder,  becaule  there  is  nothing  there,  that  can  weaken 

*  its  motion :  and  you  know,  that  there  is  nothing,  that  can  give  motion  to  its  own- 
«  felf,  or  diminilh  it.'  But  this  ratiocination  containeth  divers  things  liable  to  excep- 
tions :  and  in  order  to  the  examining  of  it  I  mull  premile,  that  I  know  not,  why  Mr. 
Hobbes  mould  here  confine  his  difcourfe  to  the  pump,  widiout  taking  notice  of  the 
glafs,  for  whole  evacuation  it  was  defigned.  Wherefore,  for  ealicr  conlideration  lake 
WC  will  confidcr,  how  this  dilcourlc  will  account  for  the  exhaufticyi  of  the  receiver,  as 
well  as  for  the  cylinder  ;  for  we  ufiialiy  empty  them  both  in  the  fame  trials.  And  he 
being  obliged  to  explicate  the  exhauflion  of  the  one  as  well  as  the  other,  it  will  be 

,  convenient  to  take  into  confideration  the  receiver  alfo  •,  becaule  that  being  of  glafs 
and  tranlparent,  we  can  better  fee  what  happens  in  it  than  in  the  opacous  cylinder. 
This  premifed,  we  may  now  proceed  to  the  exceptions  themfclvcs.  '  And,  firft,  I  do 
not  clearly  fee  by  this  explication  how  he  avoids  a  vacuum  for,  according  to  his  firlt 
words,  the  external  air  is  dilplaced  by  the  motion  of  the  fucker  outward,  and  this 
displaced  air  muft  move  that  which  is  next  to  it,  and  that  the  next,  and  fo  onward 
(whether  in  infinitum  or  no,  he  declares  not)  lb  that  at  length  (tgxdm )  the  air  mult  be 
compelled  into  the  place  deferted  by  the  fucker :  fo  that  till  this  returning  air  get  in 
betwixt  the  fucker  and  the  cylinder,  how  appears  it  from  this  difcourfe,  that  the  de- 
ferred fpace  was  not  empty  tor  fome  little  while  ?  For,  certainly,  all  thefe  motions 
of  the  air  forward  and  backward  could  not  be  performed  in  an  inllant ;  as  may  appear 
by  the  motion  of  founds  and  echoes,  whofe  velocity  is  reducible  to  meafure.  Second- 
ly, though  he  takes  his  adverfaries  to  be  Vacuifts,  yet  (to  give  an  account  of  thefe 

phenomena) 
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phenomena)  he  fuppofes  the  plenitude  of  the  world  •,  as  may  appear  both  by  exprefs 
pafiages  in  his  dialogue,  and  by  his  here  rendering  no  other  probable  caufe  of"  the 
air's  getting  into  the  room  rclinquilhed  by  the  fucker.  But,  becaufe  I  have  not  here 
taken  upon  me  the  perfon  of  a  Vacuift,  I  (hall  offer  fome  other  confiJcrations.  I 
wilh  then,  thirdly,  that  Mr.  Hobbes  had  declared  from  whence  the  regrefs  of  the  air's 
impulfion  lhould  begin  ;  for  that  may  well  be  required  from  one,  that,  making  the 
world  full,  and  for  aught  appears  (the  celeflial  globes  excepted)  fluid,  allows  us  to 
believe  it  infinite,  if  the  magiftrate  (hall  pleafe  to  enjoin  us  that  belief.  Fourthly,  I 
demand  what  ncceflity  there  is,  there  lhould  be  fuch  a  forcible  return  of  the  impulfe 
as  is  rcquifite  to  thrufr.  in  the  air  at  fo  narrow  a  paflage,  as  that  between  the  fucker 
and  cylinder.  For,  why  may  not  that  impulfe,  when  di  ft  11  fed  in  the  vail  ambient 
medium,  be  fo  communicated  and  blended  among  the  differing  motions  of  the  other 
parts  of  it,  as  not  to  return  again  from  whence  it  begun  ?  As  we  fee  that  a  voice, 
though  ftrong,  will  not  move  the  air  beyond  a  certain  diftance,  fmartly  enough  to  be 
refle&ed  in  an  echo  to  the  fpeaker  :  and  a  ftone  caft  into  a  lake  will  have  the  waves  it 
makes  diverted  from  returning  to  the  place  they  began  at.  Fifthly,  I  do  not  likewile 
fee,  that  it  is  proved,  or  probable,  what  Mr.  Hobbes  affirms  of  fo  thick  a  cylinder  as 
ours,  that  it  lhould  be  diftended  by  the  deprcfling  of  the  fucker.  But  this  1  infill  not 
on  •,  for  the  main  thing,  that  is  peculiar  in  Mr.  Hobbes's  explication,  is,  that  as  much 
air  as  is  driven  away  by  the  fucker,  gets  prefently  in  again  betwixt  it  and  the  cylin- 
der :  wherefore  let  us  examine  that  a  little.  I  fay  then,  that  by  the  air,  which  is  fo 
fuppofed  to  get  in,  he  either  means,  in  the  ufual  fenfe  and  in  ours,  the  common  air, 
fucb  as  we  live  and  breathe  in,  or  he  does  not. 

If  he  do  fpeak  of  fuch  air,  I  can  plainly  prove  by  fcveral  experiments,  that  our 
engine  is  in  great  part  devoid  of  it. 

For  firft,  if  there  be  a  contrivance  made,  whereby  the  whole  pump  may  be  co- 
vered with  water,  on:  may,  as  we  have  tried,  plainly  fee  the  air,  that  is  drawn  out  of 
the  receiver,  at  each  reciprocation  of  the  fucker,  pals  in  great  bubbles  out  of  the 
valve  through  the  water. 

Ntx  r,  it  appears  by  the  Magdeburg  experiment  formerly  mentioned,  that  by  reafon 
of  the  recefs  of  the  air,  the  globe  of  glafs,  whence  it  went  out,  was  diminifhed  in 
weight  above  an  ounce.  Thirdly,  the  lame  truth  may  be  proved  by  the  experiments 
formerly  mentioned  of  the  fwelling  of  a  bladder,  and  the  breaking  of  an  hermeti- 
cally-fealed  glafs  upon  the  recefs  of  the  ambient  air ;  thefe  experiments  having  been 
already  vindicated  from  Mr.  Hobbes's  very  improbable  explications  of  them.  Fourthly, 
the  lame  may  be  proved  by  the  breaking  of  weak  or  ill-figured  receivers  inwards ; 
of  which  in  our  hypothefis  the  reafon  is  clear,  but  not  in  Mr.  Hobbes's.  But,  fifihly, 
(not  to  multiply  inftanccs,  though  that  were  eafy  for  me)  what  I  contend  for  may  be 
fufficiently  proved  by  this  one  phenomenon,  that  though,  if  the  receiver  being  full 
of  common  air  the  key  be  turned  under  water,  the  water  will  not  at  all  be  fpuned 
up  at  the  open  orifice  :  yet  the  like  being  done  after  the  exhaufUon  of  the  receiver, 
we  have  hat!  divers  gallons  of  water  violently  impelled  into  the  cavity  of"  the  glafs ; 
w  hich  could  not  happen  if  it  were  full  of  air,  both  in  regard  there  can  be  no  probable 
caufe  afligncd,  why  the  water  lhould  be  thus  fpurted  up  •,  and  bt  caufe  the  receiver 
being  already  full  of  air,  either  two  bodies  mutl  be  contained  in  one  plac  c,  and  fo  we 
mult  allow  penetration  of  dimenfions  •,  cr  elfe  common  air,  to  which  glafs  is  imper- 
vious, muff  pafs  through  the  water,  which  we  conclude  it  does  not,  becaufe  no  fuch 
bubbles  are  made  in  the  external  water  as  would  appear  if  common  air  palled  through 
it.    Nay,  fo  little  of  this  common  air  was  fometimes  left  in  the  globe  ufed  ixMagde- 
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burr,  that  when  the  water  was  differed  to  rufh  in,  it  reduced  the  air  into  lefe  by  the 
beholder's  eftiinate,  than  the  thoufandth  part  of  the  capacity  of  the  globe  :  and  even 
if  our  receiver  be  unftopped,  not  under  water,  but  in  the  open  air,  the  ambient  air 
will  violently  prcfs  in,  with  a  noife  great  and  lading  enough  to  argue,  that  the  glafs 
was  far  from  being  full  of  fuch  air  before. 

And  thus  we  may  argue  againft  Mr.  Hobbes,  if  he  would  have  the  engine,  when 
we  call  it  exhaufted,  rilled  with  common  air,  as  his  words  in  the  recited  paflage 
(where  he  talks  of  the  external  air,  and  that  impelled  into  the  cylinder,  without  dif- 
ferencing them)  feem  to  intimate.    But  becaufe  by  fome  other  paflages  of  this  Dia- 
logue he  may  be  favourably  thought  to  mean,  that  the  pure  air  (as  he  fpeaks)  is  that, 
which  gets  in  by  the  fides  of  the  fucker  into  the  pump,  and  lb  into  the  receiver-,  let 
us  confider  his  explication  in  this  fenfe  alio.    And  not  to  urge,  that  it  had  not  been 
amifs,  if,  to  avoid  ambiguity,  he  had  more  clearly  exprcfied  himfelf,  and  named  that 
other  here,  as  well  as  he  elfewhere  calls  it  fo  ;  not  to  urge  this,  1  fay,  I  defire  it  may 
be  taken  notice  of,  that  if  Mr.  Hcbbes  take  the  air  in  this  fecond  notion,  he  oppofes 
not  what  1  have  delivered  j  the  air  I  pretend  to  be  pumped  out  of  the  receiver,  being 
the  common  air,  which  confifts  in  great  part  of  grofier  corpulcles  than  the  rethcreal 
fubftance :  and  therefore  I  might  lately  pafs  on  to  another  fubjedU    But  I  confider 
further,  that  even  this  explication  of  Mr.  Hobbes's  will  be  liable  to  the  two  firft  in- 
conveniences lately  objected  againft  the  other  in  favour  of  the  Vacuifts ;  and  to  di- 
vers of  thofc  things  befides,  that  are  objected  in  the  following  parts  of  that  difcouric. 
Next  I  obferve  again,  that  though  the  pump  be  all  the  while  kept  under  water,  yet 
the  cxhauftion  of  the  cylinder  and  receiver  will  be  made  as  well  as  in  the  open  air. 
1  demand  then  of  Mr.  Hcbbes,  how  the  pure  air  gets  in  by  the  fides  of  the  fucker 
that  is  immcrfed  in  water  ?  I  prefume,  that  for  want  of  a  more  plaufible  anfwer  he 
will  here  fay  (as  he  elfewhere  does  in  an  almoft  parallel  cafe)  that  the  air  pafics 
through  the  body  of  the  water  to  fill  up  that  delerted  fpace,  that  mull  otherwifc  be 
void  :  but  then  I  appeal  to  any  rational  man,  whether  1  am  obliged  to  believe  fo  un  • 
likely  a  thing  upon  Mr.  llcbi'es's  bare  affirmation.    If  I  be,  1  muft  almoft  defpair 
to  prove  things  by  experiments  ;  and  if  he  will  allow  me  to  expect  from  him  as  much 
as  he  feems  to  do  from  me,  I  fhall  fcarce  defpair  to  maintain  almoft  any  hypothefis  I 
pleafc :  for,  befides  that  he  does  not  fo  much  as  pretend  by  any  phenomenon  to 
countenance  this  bold  afiertion,  there  arc  phenomena,  that  make  againft  it.    For  I 
know  not  how  many  experiments  fticw  us,  that  when  air  pafics  through  water,  it 
makes  bubbles  there,  which  in  our  cafe  do  not  appear.    And  befides,  1  fee  not,  why 
the  outward  air  fliould  not  rather  impel  the  water  (as  we  fee  it  frequently  does  in  fuch 
cafes)  than  be  fuppofed  to  dive  lo  ftrangely  and  unperceivedly  through  it.    When  alio 
the  diligcntly-exhaufted  receiver  is  unftopped  under  water,  he  that  obferves,  how  the 
water  rulhes  in  with  a  ftrcam  as  big  as  the  paflage  will  give  leave,  will  hardly  ima- 
gine, that  at  the  felffame  time,  as  much  air,  as  there  gets  in  water,  can  pals  through 
the  lame  hole  without  being  perceived.    But  it  may  by  Plcnifts  be  laid  in  Mr. 
Hcbbcfi  behalf,  and  it  feems  the  moil  that  can  be  fatd,  that  either  his  explication,  or 
a  vacuum  muft  be  admitted.    To  which  I  reply,  firit,  that  he  has  not  evinced  there 
can  be  no  vacuum  i  having  endeavoured  to  prove  it  but  by  a  fingle  experiment, 
which  at  beft  dots  not  more  ftrongly  plead  againft  a  vacuum  than  this  does  for  it. 
Next,  th.it  we  have  lately  made  it  probable,  that  by  his  explication  he  docs  not  avoid 
the  necefiiiy  of  a  vacuum     And  thirdly,  that  a  Plenift,  without  having  recotirfe  to 
Mr.  I/cii-rs'i  precarious  diving  of  the  air,  may  more  probably  decline  the  neceflity  of 
yielding  a  vacuum  by  laving,  according  to  the  principles  of  the  Carttlians  (the 
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fubtileft  and  warieft  champions  for  a  plenum  I  have  yet  met  with)  that  the  aether  is, 
by  the  impulfe  of  the  deprcfied  fucker,  and  the  refiftance  of  the  ambient  bodies, 
fqueezed  in  at  the  po^-s  of  the  glafs  or  cylinder  into  the  cavity  of  the  fceflel,  as  raft 
as  room  is  there  made  for  it.  And  I  conftfs,  I  fomcwhat  wonder  at  Mr.  Hthbtft 
being  averfe  to  this  way  of  folving  the  objected  difficulty,  fincc  (a  little  above  the 
middle  of  that  paiTage  of  his  we  have  fo  long  been  examining)  he  fuppofes  the  parts 
of  the  air  to  be  infinitely  fubtile ;  which  if  they  are,  I  know  not  what  pores  can  be 
too  narrow  for  them  to  infinuate  themfelves  into.  But,  to  prefs  this  no  farther,  I 
muft  here  take  notice,  that  whether  the  cavity  of  the  receiver  be  rcfolved  to  be  (to- 
tally or  in  part)  empty  or  full  of  Mr.  Hobbej's  acthcreal  body,  or  the  Cartefians  cele- 
ftial  matter  ;  the  violent  milling  in  of  the  water,  when  the  vcficl  is  unftopped  under 
that  liquor,  and  divers  other  pha»nomcna,  which  will  not  be  afcribed  to  the  fubtile 
matter  within  (to  which  they  attribute  not  any  attraction)  fufficiently  argue,  that  there 
is  in  the  external  air  a  far  greater  power  of  preiTing  inwards,  than  diere  is  within  of 
refilling  •,  and  confcquently  fuch  a  weight  or  fpring  in  that  air  as  my  epiftle  challenges 
to  it.  1  had  almolt  forgot  to  anfwer  the  lait  lines  of  Mr.  Hobbts's  fo  often  mentioned 
paiTage,  where  he  would  have  the  air,  that  he  fuppofes  to  be  impelled  into  the  fucker, 
to  move  very  fwiftly  betwixt  the  top  and  bottom  of  it.  And  Jo  clfcwhcrc  he  would 
have  the  fame  air,  when  it  gets  into  the  cavity  of  the  receiver.  But  having  tired  my- 
felf,  as  I  fear  1  have  you,  by  dwelling  fo  long  upon  one  paiTage  ;  I  will  flcip  fomc- 
what, that  I  here  approve  not  in  the  ratiocination,  and  only  fay,  that  when  a  light 
bladder  is  fufpended  in  the  cavity  of  the  receiver,  it  betrays  no  fuch  motion  as  is  here 
imagined  j  nay,  the  flame  of  a  taper,  as  our  epiltlc  mentions,  was  not  blown  out, 
nor  (for  aught  appeared)  ftirred  by  this  fuppofed  wind :  to  which  1  fliall  add,  that 
fmoke  produced  in  the  receiver,  whilft  it  remained  exhaulted,  was  not  by  this  vehe- 
ment motion  of  the  air  blown  about  the  receiver,  as  is  particularly  fet  down  in  our 
Appendix,  promifed  by  the  tranflator  of  the  newly-mentioned  treadle.  But  if  you 
kt  in  the  common  external  air  at  the  ftop-cock,  that  indeed  will  rufh  in  with  noile 
and  violence,  and  whirlabout  the  bladder,  that  hung  quietly  enough  before. 

Having  thus  examined  Mr.  IIobbes'%  fxrft  folemn  explication,  I  now  proceed  to  the 
next;  wherein  he  undertakes  to  give  an  account  by  his  hypothefis  of  thcrcafon,  why 
in  our  engine,  if  the  manubrium  of  the  deprcit  fucker  happens  to  Hip  out  of  the 
pumper's  hand,  the  fucker  is  carried  up  again  towards  the  top  of  the  cylinder.  But 
lince  this  explication  is  fuch,  that  though  he  mentions  it  as  his  iirft,  prcfcntly  after  the 
recital  of  bis  two  hypothecs,  die  himielf  is  pleated  to  confefs  in  the  laft  page  ot  his 
book,  that  it  is  erroneous;  I  fliall  forbear  to  vex  it,  thinking  fuch  acknowledgments 
more  fit  to  be  imitated,  whenever  there  is  the  like  occafion,  than  to  be  difcouraged. 
But  as  for  die  explication,  which  at  the  end  of  his  Dialogues  he  fubltitutcs  for  his 
retracted  one,  I  confefs  to  me  it  is  fo  obfeure,  that  I  know  not  well  what  to  make  of 
it.  Bur,  as  far  as  upon  confederation  I  can  underitand  it,  it  is  coincident  with  that, 
which  in  our  method  will  be  called  his  fourth  explication  ;  with  which,  that  it  may 
the  better  agree,  feems  one  of  the  chief  reafons  of  his  altering  it  from  what  we  had 
propoled  at  firft.  Wherefore  we  fhould  prefently  fall  upon  examining  them  both  to- 
gether ;  but  that  between  them  I  meet  with  an  explication  (which  in  our  reckoning  is 
the  third)  of  the  Torricellian  experiment. 

And  here  he  fpends  many  words  to  prove  the  opinion  he  had,  whether  propofed 
or  adopted,  in  his  Elements  of  Philofophy  ;  namely,  that  the  place  deferred  by  the 
Impended  mercury  is  not  empty,  but  full  of  air.  But  becaufe  this  expofition  affiimcs 
what  he  has  not  yet  dcmonltrated,  viz.  nan  dari  vacuum,  and  becaufe  the  Torricel- 
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Kan  experiment,  as  it  is  wont  to  be  made,  is  none  of  the  phenomena  of  our  engine  j 
I  Ihall  refer  you  to  what  thofe  learned  men  Dr.  Ward  and  Morams  have  profefledly, 
and  thefirftof  them  largely  enough,  written  againft  Mr.  Hobbtss  l' xplic.it  ion  (yet 
without  making  all  that  either  of  them  teaches  mine  :)  becaufe,  for  my  part,  it  will 
fuffice  me  to  argue,  as  I  did  before,  that  if  he  takes  the  air  in  the  common  fenfe  of 
the  word  (and  that  wherein  his  readers  generally  underftand  him)  his  conceit  is  ma- 
nifeftly  repugnant  to  feveral  fuch  phenomena  as  thefe.  That  if  the  experiment  be 
very  well  made,  we  may,  by  inclining  the  tube,  impel  the  mercury  from  its  wonted 
ftation  to  the  top  of  the  tube ;  which  will  not  happen,  in  cafe  the  air  were  before 
inclination  let  into  that  deferted  fpace.  That  if,  when  the  mercury  is  fettled  at  its 
wonted  ttation,  the  tube  be  lifted  up  out  of  the  rcftagnant  quickfilver,  the  outward 
air  will  drive  up  the  heavy  mercurial  cylinder  oftentimes  with  force  enough  to  beat 
out  the  fealed  end.  To  which  we  Ihall  add  only  this  experiment :  the  quickfilver 
relling  at  its  wonted  ftation,  if  you  carefully  ftop  the  lower  orifice  under  the  furface 
of  the  rcftagnant  quickfilver,  and  then  lifting  up  the  tube  (that  which  we  ulcd  was 
about  three  or  four  foot  long)  into  the  air,  keep  it  well  flopped  •,  if,  I  fay,  you  firft 
deprefs  one  end  and  then  the  other,  you  fhall  find  the  quickGlver  fall  againft  the  de- 
preflcd  extreme  of  the  tube  with  fuch  fwiftnefs  and  force,  as  will  perhaps  furprize 
you,  and  make  you  apprehend,  that  the  tube  will  be  either  beaten  out  of  your  hand 
or  broken :  whereas,  if  unftopping  the  tube,  whilft  the  felf-fame  quantity  of  mer- 
cury remains  in  it,  you  let  the  outward  air  into  the  cavity  unpoflefTed  by  the  mercury, 
and  then  if  you  again  ftop  the  orifice  with  your  finger,  and  proceed  as  formerly,  you 
fhall  perceive  the  motion  of  the  included  liquor  to  be  very  much  flower  and  lefs  vio- 
lent than  formerly,  by  reafon  of  the  rcfiftance  of  the  admitted  air  :  which  will  alio 
manifeftly  difclofc  itfclf  by  the  conflict  and  bubbles,  that  will  be  produced  betwixt 
the  air  and  quickfilver  in  their  hafty  paffing  by  one  another  to  the  oppofite  end  of  the 
tube. 

If  any  friend  of  Mr.  Hobbes\  feeing  the  manifeft  inconveniences  of  this  opinion, 
fhall  on  his  behalf  pretend,  that  it  is  what  he  calls  the  pure  air,  that  pafTes  through 
the  body  of  the  quickfilver  to  the  deferted  part  of  the  glafs-cane ;  the  anfwer  is  ready, 
that  Mr.  Hcbbes's  expreffions  look  fo  much  another  way,  that  his  readers  (for  aught 
I  have  found)  do  generally  underftand  him  of  fuch  common  air  as  is  difplaced  by 
thedefcentof  the  mercury.  And  therefore  I  had  reafon  to  argue  againft  what  he 
wrote,  as  I  have  newly  done  •,  and  however,  this  afTcrtion  is  clearly  precarious,  and 
liable  to  the  objections  formerly  alleged  againft  the  pafling  of  the  air  through  the 
water.  To  which  we  may  add  this  circumftance,  that  in  our  prcfent  cafe  it  muft 
defcend  into  a  far  heavier  and  clofcr  liquor  than  water.  But  perhaps  it  will  be 
thoughr,  I  have  already  faid  more  than  needed  againft  an  opinion,  which  has  been 
rejected  as  well  by  Plenifts  as  Vacuifts ;  and  though  mentioned  as  to  the  main  by 
feveral  writers,  as  well  before  Mr.  Hobbes  aflerted  it  as  afterwards,  has  been  thought 
fo  unlikely,  as  not  to  have  been  (that  I  know  of)  approved  by  any  man,  even  before 
the  difcovery  of  the  phenomena  of  our  engine.  Which  iaft  words  1  add,  becaufe 
that  Mr.  Hobbes  not  pretending,  that  any  attraction  intervenes  in  the  cafe,  1  fee  not 
how  he  can  poflibly  make  out,  to  omit  other  phenomena,  the  defcent  of  the  mercury, 
in  the  tube  further  and  further  beneath  its  wonted  ftation,  upon  the  exhauftion  of  the 
receiver,  and  the  rcafcenfion  of  the  fame  mercury  in  the  fame  tube,  as  we  pleafc  fo 
let  in  more  or  lefs  of  the  outward  air;  without  admitting  as  much  of  fpcing  or  prcf- 
fvire  in  the  air,  as  I  need  contend  to  have  here  allowed  mc.  The  weight  of  the  terrene 
particles,  by  which,  at  the  end  of  the  third  expofition,  he  is  reduced  to  endeavour  the 
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folution  of  the  quickfilver's  falling  lower  at  the  top  than  at  the  bottom  of  a  hill  (for 
I  am  willing  to  think,  that  is  his  meaning,  and  that  it  is  by  the  tranfcriber's  fault  ra- 
ther than  his,  that  he  refolutcly  affirms  the  quite  contrary)  will  by  no  means  ferve  his 
turn  ;  it  being  utterly  improbable  to  imagine,  that  the  air  contained  in  io  little  a  veffel 
as  one  of  our  receivers  can  by  its  weight  counterbalance  fo  ponderous  a  cylinder  of 
quickiilver :  whence  we  may  be  allowed  to  argue  that  the  air  fuftains  it  by  fuch  a 
preflure  or  fpring  as  we  plead  for,  whether  that  proceed  from  the  texture  of  the  aerial 
particles,  or  from  their  motion,  or  from  both. 

The  fourth  and  laft  of  Mr.  Hobbes's  principal  expofitions  is  of  that  experiment  of 
ours,  wherein  100  and  odd  pound  weight  being  hung  at  the  deprefled  fucker,  the 
fucker  was  notwithftanding  impelled  up  again  by  the  air  to  the  top  of  the  cylinder. 
Of  this  phenomenon  (which  has  not  hitherto  proved  unwelcome  to  the  virtuofi)  Mr. 
Hobbes  gives  us  thc  following  account. 

Harent  bic  noftri :  (which,  why  he  fays,  I  know  not)  quomodo  bac  expedies  tu  ?  «. 

A.  Expedivi  ante.  Aer  mm  d  retraBione  fuSoris  retro  pulfusy  nec  locum  in  mundo  (ut 
fupponimus  pleno}  qui  fe  recipiat  invmensy  nifi  quern  ipfey  corpora  contigua  fuis  locis  pellens, 
Jibifaceret,  perpetud  pulfiont  in  cylindrum  tandm  cogitur,  tantd  velocitate  inter  cylindri 
coneavam  6?  fuftoris  convtxam  fuperficiemy  quanta  refpondere  folet  viribus  illis  magnisy  quas 
ad  futlorm  revelltndum  ntceffarias  experti  eftis.  Aer  autem  illey  qua  velocitate  ingreditury 
eandem  ingrejfus  retinet,  fmulque  later  a  cylindri  anei  ( vi  elafticd  praditi)  undiquaque  difti- 
net.  Conatar  ergo  aer  in  cylindro  vebmenter  motus  contra  omnes  partes  fuperficiei  cylindri  t 
concave ;  fruftra  quidem  dum  futlor  retrabitur :  fed  quamprimum  futlor  manu  emijfus  a  'erem 
impellere  cejfat,  aer  illty  qui  ante  incuffus  eraty  propter  conatum  in  omne  puntlum  fuperficiei 
cylindri  interna  &  vim  aeris  ehtfticam,  infinuabit  fe  inter  eafdem  fupetficies  tidetn  velocitate, 
qua  impulfus  fuerat,  id  efty  ed  velocitatey  qua  refpondet  viribus  impulfionis.  Si  ergo  tanta 
ponderis  vis  futlor  inappendatur,  quanta  manuum  vis  eraty  qua  impellebatury  velocitasy 
qui  idem  aer  e  cylindro  exit,  locUm  in  mundo  pleno  nullum  babens  quo  ft  recipiat y  futlor m 
rurfus  ad  cylindri  fummitatem  impelled  propter  eandem  caufam  qua  effecity  ut  futlor  paulo 
ante  impulerit  aerm. 

*  Here  our  men  are  at  a  ftand  :  how  will  you  expedite  this  difficulty  ? 

*  A.  I  have  done  it  already :  for  the  air  being  beaten  back  by  the  retraction  of  the 
1  fucker,  and  finding  no  place  in  the  world  (which  we  fuppole  to  be  full)  where  it 
'  might  difpofe  itfclf,  befides  that,  which  by  driving  out  other  bodies  from  their  places 

*  it  may  make  foritfelf,  is  by  perpetual  pulfion  at  length  forced  in  the  cylinder  with 

*  fo  great  fwiftnefs,  between  the  concave  furface  of  the  cylinder  and  the  convex  fur- 

*  face  of  the  fucker,  as  may  anfwer  that  ftorc  of  power,  which  you  found  nccell'ary 

*  to  the  drawing  back  of  the  fucker.    Now  the  air,  with  what  fwiftnefs  it  enters,  re- 

*  tains  the  fame  within,  and  then  diftends  every  way  the  fides  of  the  brafs  cylinder, 
«  which  is  (of  itfclf)  elaftical.    Therefore  the  air  in  the  cylinder  being  vehemently 

*  moved,  endeavours  or  thrufts  againft  all  parts  of  the  concave  furface  of  the  cylin- 

*  der-,  but  in  vain,  until  the  fucker  is  drawn  back.    But  as  foon  as  the  fucker, 

*  having  dipt  the  hand,  ceafes  to  make  its  impulfc  upon  the  air,  that  air,  which  was 
'  before  driven  in,  by  reafon  of  its  endeavour  againll  every  point  of  the  internal 
4  fupcrficics  of  the  cylinder  and  of  the  elaftical  force  of  the  air,  will  infinuate  itfclf 
'  between  the  fame  furfaces  with  the  fame  fwiftnefs,  as  that  by  which  it  was  impelled, 

*  that  is,  with  that  velocity,  which  anfwers  the  ftrength  of  the  impulfion.    If  there- 

*  fore  fo  great  a  power  of  weight  be  hung  upon  the  lucker,  as  may  anfwer  the  power 

*  of  the  hands  by  which  it  was  impulfcd  •,  the  fwiftnefs,  with  which  the  fame  air  goes 
1  out  of  die  cylinder,  finding  no  place  in  the  world  (which  is  full)  where  to  difpofe 
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4  itfclf,  will  again  impel  the  fucker  to  the  top  of  the  cylinder,  for  the  fame  reafon, 
*  that  the  fucker  a  little  before  made  an  impulfe  upon  the  air.'    Thus  far  our  au- 
thor's pafl"ar/e  j  againft  whole  lolution  it  is  eafy  to  draw  divers  arguments,  from  what 
■we  have  difcourfed  againft  the  firft  of  his  four  explications.    But  though  we  refer  you 
thither,  yet  we  will  here  alio  oblerve,  that  this  whole  conceit  of  the  air's  running  in 
and  out  with  ftrange  velocity  between  the  fucker  and  the  cylinder  is  precarious;  nor 
docs  he  propofe  any  one  phenomenon  to  countenance  it.    To  which  general  adver- 
tifement  I  mall  add  the  three  following  particulars.    Firft,  that  in  an engine^  fo  con- 
trived, that  the  pump  lay  covered  with  water,  when  the  fucker  was  retraced,  the 
atmofphcre  would  ftrongiy  prefs  the  water  againft  it ;  and,  if  the  manubrium  were 
let  go,  would  fwiftly  enough  repel  up  the  fucker  into  die  delerted  cavity  of  the  cy- 
linder.   Which  being  a  cafe  parallel  to  that  under  confideration,  let  any  unbiased 
pcrfon  judge,  how  likely  it  is,  that  the  air  could  perform  all  thefe  excurfions  without 
exciting  bubbles,  notwithstanding  the  water's  conftant  interpofition  betwixt  it  and 
the  cylinder.    Secondly,  that  there  is  as  little  probability  in  what  our  author  teaches 
in  thole  words  conalur  ergo  air,  &c.  I  might  here  repeat  what  we  formerly  mentioned 
of  the  breaking  of  our  receivers  inwards,  not  outwards ;  and  I  might  add,  that  I  fee 
no  reafon,  why  the  conatus  of  the  included  air,  if  its  conatus  were  granted,  fhould 
be  fruftraneous,  when  the  fucker  is  deprefTed.    But  I  will  rather  demand,  why,  if  the 
air  within  have  fo  ftrong  an  endeavour  outwards,  as  to  ftretch  the  thick  fides  of  the 
brat's  cylinder,  as  Mr.  Hobbes  (with  what  probability,  let  any  man  judge)  would  have 
it;  I  demand,  I  fay,  why  this  air  docs  not  throw  out  the  wooden  peg  or  valve,  which 
we  have  often  to  our  trouble  feen  tnrown  out  with  great  force  and  noiic,  when  the 
deprell  fucker  being  thruft  up  again,  while  there  was  air  in  the  cylinder,  we  forgot  to 
leave  the  valve  open  ;  though  in  this  cafe  the  air,  that  drove  out  the  peg,  was  far 
enough  from  ftretching  the  cylinder.    And  1  further  demand,  how  it  comes  to  pafs, 
that,  if  having  ftopt  the  hole  of  the  cylinder  with  your  finger  inftead  of  the  peg,  you 
fwiftly  deprefs  the  fucker,  you  (hall  be  lb  far  from  feeling  a  prefiure  outwards  againft 
the  pulp  of  the  finger  from  any  thing  contained  in  the  cavity  of  the  cylinder,  that 
your  finger  will  be  ftrongiy,  and  perhaps  not  without  fomc-  pain,  prefled  in  by  the 
ambient  air  ;  in  fo  much  that  it  was  this  phenomenon,  and  one  foinewhat  like  it  in 
the  Torricellian  experiment,  that  feem  to  have  engaged  my  other  adverfary,  the 
learned  Linus,  to  maintain  a  conceit  quite  contrary  to  Mr.  Hcbbes's,  and  imagine  in  • 
the  defertcd  cavity  of  the  cylinder,  not  a  diftending,  but  violently  contracting  liib- 
ftance.    Thirdly,  that  as  to  the  laft  part  of  the  paflage  under  confideration,  begin- 
ning -w.fi  ergo,  &c.  which  Hems  to  me  lbmewhat  intricate;  I  do  not  fo  clearly  un- 
derltand,  why  the  air,  that  is  impelled  in  fo  fwiftly  betwixt  the  cylinder  and  the 
fucker,  lhovild  not  refift  the  fwift  egrefs  Mr.  Hobbes  alcribes  to  the  includeei  air  by  the 
fame  p  fiage  :  nor  why  this  impelled  air,  that  has  fo  ftrong  an  endeavour  outward, 
fhould  never  deprefs  the  fucker  (againft  whofe  upper  part  it  muft  bear  as  well  as  againft 
the  cylinder)  as  well  as  the  fame  air,  diffufing  its  motion  through  the  vaft  ambient 
medium,  can  enable  the  external  air  to  thruft  up  the  fucker  again ;  efpecially,  lince 
during  fuch  a  deprcflion  of  the  fucker  (as  we  have  mentioned  not  to  happen)  imde 
by  the  rebound  of  the  air,  forcibly  impelled  in  from  the  clofe  bottom  of  the  cylin- 
der, the  air  from  without  may  all  the  while,  with  congruity  enough  to  Mr.  Hobbes1* 
principles,  get  in  between  the  faid  fucker  and  the  cylinder.    But  not  to  infift  upon 
thefe  niceties  •,  I  fay,  that  ti  e  lifting  up  of  the  fucker  either  is  not  neceflary  to  prevent 
a  vacuum  ;  or  that  in  fome  cafes  it  will  be  hard  to  fticw,  how  a  vacuum  can  by  Mr. 
Jiubks  be  avoided,    t  or  when  the  depreft  fucker  is  ready  tu  be  thruft  up  again,  if 
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yoiHung  a  fotnewhat  greater  weight  at  it  than  an  hundred  and  odd  pounds,  it  fhall 
not  be  hfted  up  at  all.  And  I  fhall  make  this  further  improvement  of  the  experi- 
ment under  conlideration,  that  whereas  this  progrefs  and  regreflion  of  the  impulfe  of 
-theexternal  air  cannot  reafonubly  be  luppofed  to  be  very  lalhng,  you  may,  by  a  com- 
petent weight,  detain  the  fucker  depreft,  till  the  ambient  air  is  as  quiet  as  lt  ufcs  to  be; 
and  yet  if  then  you  take  off  the  overplus  of  weight,  and  perhaps  a  little  more,  in 
cafe  the  pump  have  been  very  ftanch,  the  fucker  and  the  great  weight  appended  will, 
notwithftanding,  be  carried  up  i  which  it  is  no  way  likely  it  could  be  by  the  impulfe 
of  the  outward  air,  which  hatl  time  to  decay  and  be  confounded.  And  as  for  the 
inward  air,  befidc  that  we  have  proved,  that  it  has  no  fuch  conatus  outwards  as  Mr. 
Hobbes  pretends,  why  fhould  not  that,  were  it  granted,  throw  out  the  fucker  rather 
than  caufc  it  to  be  impelled  inward ;  it  being  no  way  likely,  that  in  cafe  lome  air 
fhould  get  out  of  the  cavity  of  the  cylinder,  it  could  lb  move  the  outward  air,  as 
that  the  reflex  of  that  impulfe  mould  make  that  free  outward  air  bear  more  ftrongly 
againft  theoutfidc  of  the  fucker  than  the  infidc  of  the  fame  fucker  is  preft  againft  by 
the  included  air,  whofe  mpttus  is  incomparably  lefs  diffufed  ?  But  not  to  be  thought 
a  more  nice  and  diiigent  opponent  than  the  matter  requires,  I  fliall  drive  this  difcourfc 
no  further,  but  rather  defirc  it  may  be  obl'erved  in  general,  that  whatever  be  refolved 
to  be  in  the  cavity  of  the  cylinder  when  the  fucker  is.  depreft,  yet  fince  it  is  manifeft, 
that  it  is  at  leaft,  in  great  part,  devoid  of  common  air ;  and  fince  the  fucker,  with 
the  appended  weight  may,  if  the  inftrument  leak  not,  be  impelled  up,  when,  in  all. 
probability,  thofe  forced  undulations  of  the  air,  that  may  be  fuppofed  to  have  been* 
made  by  the  fucker,  have  ccafed;  the  Cart  fians,  Mr.  Hobbes,  and  thofe  others,  that 
will  not  have  rccourfe  to  the  unintelligible  attraction  of  fome  rarefied  fubftance  with- 
in, muft  afcribe  fo  ftrange  a  phenomenon  to  the  preflure  of  the  air  without..  But  \ 
fhall  no  further  prefs  this  fourth  objection,  partly  becaufe  it  is  added  to  the  other 
three,  only  tit  abwdanti,  and  partly  becaufe  this  chapter  is  grown  fo  long  already. 

I  know  indeed  that  after  the  expedition  lad  recited  out  of  Mr.  Hobbes,  he  makes 
the  Academian  Dialbgift  confefs,  that  the  reft  of  the  phenomena  of  our  engine  may 
alio  not  uncafily  be  reduced  to  his  principles.  But  perhaps  they,  that  take  notice  of 
the  variety  of  thofe  phenomena  we  have  let  down  in  our  trcatife,  will  fcarce  be  of 
his  mind  \  and  thofe,  that  have  confident  what  has  been  diicourfed  in  this  chapter 
againft  his  four  principal  explications,  and  what  I  am  about  to  fubjoin  in  the  follow- 
ing  part  of  this  treatile,  concerning  divers  other  folutions  that  he  gives,  will  perhaps, 
be  inclined  to  think,  that  others  may  be  like  thefe,  without  being  therefore  necef- 
farily  true. 

C  II  A  P.  V. 

Jn  wlitb  divers  filtered  explkati;::!,  and  other  parages  in  Mr.  Hobbes'j  Lialcgue,  are 

examined. 

I Proceed  then  to  the  fifth  chapter,  in  which  and  the  next  I  glean  up  and  examine 
divers  fcattered  paflages,  wherein  he  oilers  at  fomewhat,  by  way  of  argunvnt,, 
againft  fome  things  v.c  had  delivered  in  our tpiftolical  treatile:  I  lay,  what  he  oilers 
by  way  of  argument ;  for  as  to  thofe  pafrages,  that  do  but  either  praise  liimitlf  or 
difparage  his  adverfarics,  I  have  almoft  as  little  leilure  as  inclination  to  take  notice 
of  them,  and  do  not  much  apprehend  that  the  virtuoli  (cipccially  fuch  as  know  us 
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both)  will  think  what  I  write  the  lefs  rational  for  being  civil ;  or  will  let  me  fuffer, 
in  their  opinions,  for  neglecting  to  trouble  them,  in  a  philofophical  controverfy,  with 
matters,  that  do  but  very  little  belong  to  it. 

To  (kip  then  what  Mr.  Hobbes  is  pleafed  to  fay,  in  the  firft  page  of  his  Dialogue, 
concerning  fome  difputable  difcoveries  about  lenfation,  which  he  challenges  to  him- 
felf  i  and  to  pals  by  divers  other  things  in  the  fecond  or  third  following  pages,  which 
relate  to  him,  or  to  the  fociety  he  writes  againft,  rather  than  to  the  nature  of  the  air  •, 
we  Ihould  begin  with  the  opinion  he  thinks  fit,  in  the  fifth  page,  to  impute  to  us, 
as  if  we  difianguifhed  what  is  fluid  from  what  is  not  fo,  only  (lor  fo  his  ratiocination 
imports)  by  the  bignefs  of  the  parts  of  which  a  body  confifts :  but  defigning,  in 
an  Appendix  to  be  fubjoincd  to  this  difcourfe,  to  examine  what  I  find  in  this 
Dialogue  difperfed  touching  fluidity,  I  ftiall  now  only  fay,  that  he  does  very  much 
miftake  and  mifreprefent  my  dodtnnc  of  fluidity  ;  wherein  1  exprefsly  teach,  that  the 
principal  caufe  or  condition  of  it  is  not  the  fize,  but  the  motion  of  the  fmall  parti 
that  compofe  the  fluid  body. 

To  take  up  then  the  particulars  we  are  to  examine,  in  the  order  (as  far  as  con- 
veniently may  be)  wherein  I  find  them  lie  in  the  author's  Dialogue,  and  parting  by  at 
prefent  thofe  things,  which  cither  we.  have  confidcred  already,  or  are  not  to  confidcr 
in  this  place  •,  the  firft  particular,  that  offers  itfclf  to  be  taken  notice  of,  is  this  paf- 
fage  at  the  bottom  of  the  twelfth  page  : 

B.  In  vas  apcrtum  infudimm  aquam,  in  aqua  fijlulam  Jlatuimtts  ere£lam,  lovgam,  exi- 
lijfimam  ;  obfervavmus  autem  aquam  c  va/e  fubjetio  in  tretlam  fijlulam  afcendijfe. 

A.  Nec  mirum ;  nam  fuperficiem  aqua,  particular  acri  interjperj*  aqu*que  contigu* 
mctu  ftto  verberabant,  ita  u:  aqua  non  potuit  in  fijiulam  non  ajcendere,  erf  Jcnfibiliter  qui- 
dm  in  fijlulam  valde  angujlam. 

'  B.  We  poured  water  into  an  open  velTcl  we  placed  in  the  water  a  long  ftreight, 
1  (lender  tube ;  and  we  obferved,  that  the  water  did  alcend  from  the  vefl'el  under- 

*  neath  into  the  erected  tube. 

1  A.  No  wonder  :  for  the  fmall  particles,  that  are  interfperfed  in  the  air  near  the 
«  water,  did,  by  their  motion,  beat  upon  the  furface  of  the  water,  fo  that  the  water 
«  muft  of  ntceffity  afcend  into  the  pipe,  and  that  fenfibly  into  a  pipe,  that  was  lb 

*  exceeding  flender.' 

To  this  I  fay,  that  it  is  manifeft,  by  what  I  write  in  my  epiftlc,  that  I  did  not 
then  take  upon  me,  nor  do  I  undertake  in  this  place,  to  afiign  the  true  rcafon  of  the 
propoi'cd  pharnorm  non.  An  attempt  of  this  kind  has  been  fince  addreffed  to  me, 
which  being  ingenious,  if  not  alfo  true,  may  be  confultcd.  In  the  mean  time  I  can- 
not but  decbre,  that  1  am  no  way  fatisficd  with  Mr.  HibUs\  cxpofition  :  for,  to  fay 
nothing  of  the  motion  he  aknbes  to  the  part  if  les  difperfed  through  the  air,  he  leaves 
the  difficulty  uniblved,  iince  there  being  common  air  as  well  within  the  cavity  of  the 
flender  pipes  as  without  it,  he  neither  (hews,  nor  fo  much  as  offers  at,  a  rcafon,  why 
the  prelTure  of  the  uir  within  (hould  not  refill  the  prefiure  of  the  fame  kind  of  air 
without;  as  we  lie  it  do?s  in  greater  pipes.  And  pcffibly  he  would  have  part  by  this 
particular,  if  he  had  nut  overlooked  the  advertillment  1  gave  towards  the  clofe  of  the 
3  -th  experiment  ;  that  it  would  concern  thofe,  who  Ihould  undertake  to  (hew  the 
caufes  of  this  phenomenon,  to  bethink  themfelvcs  alfo  of  a  reafon,  why,  if  the  ex- 
periment K-  tried  with  qukkfilver  inftcad  of  water,  the  furface  of  the  liquor  will, 
inftead  of  b.  i:ig  higher,  be  lower  within  the  pipe  than  without  it.  Whereas  if  Mr. 
Helbns'%  explication  be  fuffkicnt,  why  (houlu  not  die  contrary  happen  in  quicklilver 
as  well  as  in  water  i 
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The  next  paflage  I  have  to  confider  is  in  the  13th  page,  thus  fet  down  :  Siquis  poft  *f*\> 
impulftonm  revulfionemque  fuSioris  aliqueties  repe/itam,  eptftomium  fupertu  orificii  recipien- 
tu  sonttur  extrabere,  invar,  ct  Mud  valde  gravitare,  tanquam  ft  multarum  librarum  pondus 
ok  to  pendent.    Undc  ccntingit  boc  ? 

A.  Ab  airis,  qui  eft  in  recipient e  fortifftmo  conatu  circulari  faQo  d  violento  ingrejfu 
airis  inter  fitperficiem  fucloris  convexom  cjhndri  comavam,  generato  per  iteratam  illanr 
impulfionem  revulfionemque  fuBoris,  quam  vos  perperam.  voeatis  exfuclionem  airis.  Nam 
propter  nature  plenitudinem,  epiftomium  extrabi  non  poteft,  quin  aer  qui  eft  in  recipiente 
(tpiftomio  ccntiguus)  una  extrabendusfit.  <$ui  quidem  aer,  ft  quie/ceret,  facittimi  epifto- 
mium fequeretur :  fed  dum  xelocijjimi  circuit,  fatis  difficulter  feqttitur  ;  id  eft,  videtur  ejfe 
valde  gravis. 

B.  Vcriftmilc  eft:  nam  ut  aer  novus  in  recipient  paulatim  admit  l  it  ur,  etiam  apparent  em 
illam  gravitatem  paulatim  perdii. 

'  It'  any  one  after  the  frequently- repeated  impulfe  and  retraction  of  the  flicker, 
■  endeavour  to  draw  out  the  ftopplc  of  the  upper  orifice  of  the  receiver,  he  mall  find 

*  it  gravitates  very  much,  as  if  a  weight  of  many  pounds  hung  upon  it.  Whence 

*  comes  this  ? 

*  A.  From  a  ftrong  circular  endeavour  of  the  air  within  the  receiver,  made  by  the 
1  violent  ingrefs  of  the  air  between  the  convex  furface  of  the  fucker  and  the  concave 

*  of  the  cylinder,  procured  by  the  repeated  impulfe  and  revulfion  of  the  fucker, 
«  which  you  improperly  call  the  exfuction  of  the  air.    For  by  reafon  of  the  fulnefs 

*  of  nature  the  Hopple  cannot  be  drawn  out,  but  the  air  that  is  in  the  receiver  (con- 

*  tiguous  to  the  ftopple)  muftbe  drawn  out  too:  which  air,,  if  it  were  fettled  and  at 
1  reft,  the  ftopple  would  cafily  be  drawn  out ;  but  while  that  does  moft  fwiftly  circur 

*  late,  it  comes  out  very  hardly,  that  is,  it  feems  to  be  very  heavy. 

*  B.  Very  likely  :  for  as  foon  as.frefh  air  is  by  degrees  let  into  the  receiver,  itlike- 

*  wife  by  degrees  lofes  this  feeming  gravity.* 

But,  1  do  not  much  fear,  that  this  explication  will  keep  die  experiment  from  con- 
tinuing to  be  thought,  by  ingenious  men,  a  notable  confirmation  of  our  hypothecs. 
For,  to  pafs  by  io-ucthing,  that,  though  I  am  noway  fatisficd  with,  cannot  well  be* 
examined  in  few  words  •,  I  aniwer,  firft,  that  if  there  be  fuch  a  vehement  circular  en- 
deavour, as  he  imagines,,  of  the  air  in  the  receiver,  by  which  motion,  he  eHewhere 
teaches  (as  we  have  feen  above)  that  the  air  rulhes  out  with  violence  enough  to  make 
the  atmofphere  lift  up  in  our  cylinder  above  an  hundred  pound  weight ;  I  lee  not,  why 
it  mould  not  rather  throw  out  the  ftopple  under  confidcration,  than  hinder  its  extrac- 
tion.   And  I  fee  not  why,  when  the  external  air  is  readmitted  at  the  ftop^cock  into> 
the  exhaufted  receiver,  and  thereupon  there  docs  fenfibly  follow  for  a  little  while  a 
whirling  about  of  the  included  air,  the  ftopplc,  that  juft  before  fccmed.lb  much  to> 
refill  die  being  drawn  out,  (hottld  ceafc  to  make  any  fuch  refiftance..  Nor  do  1  fee,, 
how  the  plenitude  of  nature  (hould,  as  is  here  intimated,  hinder  the  extraction  of. 
the  ftopple-,  for,  according  to  the  I'lenilts,  the  world  and- the  receiver  mult  be  at  all 
rimes  equally  full.    And  if  the  contiguous  air  muft  for  Mr.  Hobbes's  reafon  neccflarily 
be  extracted  with  the  ftopple  in  one  cafe,  I  fee  not,  why  the  like  fhould  not  happen  in 
another.    But  fince  Mr.  Hobbes  is  pleafcd  to  call  us  cxperimentarun  philolophcrs,  let. 
us  fhew,  that  fuch  explications  as  thefcof  his  need  notm-ike  usoftiamed  of  the  name. 
I  fay  then,  that  it  appears  by  our  experiments,  that  there  is  no  fuch  fortiftimus  conatus 
circularis  in  the  exhaufted  receiver  as  he  pretends  j  but  that  there  is  indeed  an  endea- 
vour of  the  ambient  atmofphere  to  prefs  inwards  the  parrs  of  the  glafs  and  cover,, 
that  arc  contiguous  to  it.    For,,  as  1  have  alfo  noted  already,  alight  bladder  fu  fper.de  dr 
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in  the  cavity  of  the  receiver  betrayed  no  fuch  motion  as  Mr.  Hobbes  here  fuppofcs. 
To  which  I  fhall  now  add,  that  neither  were  a  pair  of  fcales  impended  within  the 
fame  cavity  •,  nor  was  a  long  magnetical  needle,  that  rcftcd  upon  the  point  or"  another 
needlg,  at  all  whirled  about  by  this  imaginary  motion  of  the  air.  Befides,  if  you 
leifurely  loofen  the  brafs  (topple,  fo  that  it  may  be  very  near,  but  not  contiguous,  to 
the  fides  of  the  focket,  you  /hall  manifeftly  perceive  a  ftrong  current  of  air  to  flow 
into  the  receiver  at  that  paflage :  and  more  than  once,  when  inftead  of  that  piece  of 
brafs  we  ftopt  the  hole  in  the  cover  with  our  cement,  one  might  obierve,  fometimes 
whilft  we  were  pumping,  fometimes  after  we  had  done  pumping,  that  the  outward 
air  by  degrees  deprcfled  the  fuperficies  of  the  cement  expo  fed  to  it,  and  made  it  con- 
cave, and  now  and  then  would  break  through  it,  thrufting  it  inward  with  great  vio- 
lence and  noife. 

In  the  fame  page  our  author  reftifie?,  after  his  way,  another  of  our  explications  in 
thefe  words  ■,  Vidimus  item  aqttam  demijjam  in  recipiens  j>ojl  JuiJoris  aliquot  reciprocations 
ita  bullire,  ae  ft  fuppoftto  ignefervefceret, 

A.  Id  qnoqtte  accidit  propter  velocitatem  ai'ris,  tit  ditlum  eft,  in  recipiente  circumeuntis  \ 
nifi  forte  aquam  Mam  dum  bullit  calidam  quoque  ejfe  deprebendatis.  Nam  fi  certi  ejjemus 
Maw  cafe/cere,  alia  caufa  phxnomeni  excogitanda  fjfet. 

B.  Imo  certi  fnmusy  quod  non  calefcit  jenfibiliter. 

A.  Quid  ergo  tali  aqu<e  motui  conferre  pojje  putas  majtrem  vel  mimrem  atmofpb/tr* 
gravitaiem  ? 

B.  Neque  Mum  mctum  attribuunt,  putoy  eitmofpb<er<e. 

1  Wc  law  alfo  water,  being  let  down  into  the  receiver,  after  fome  returns  of  the 

*  motion  of  the  fucker,  to  bubble  fo  as  if  it  had  boiled  over  a  fire. 

*  A.  This  likcwifc  happens,  as  wc  fpakc,  by  realon  of  the  fwiftnefs  of  the  cir- 

*  dilating  air  j  Unlets  perhaps  you  find  the  water  hot  too  whilil  it  bubbles.  For  if 
\  we  were  lure  it  was  hot,  we  mult  find  out  fome  other  caufe  of  the  phsenotnenon, 

1  B.  We  are  certain  it  is  not  fenfibly  hot. 

*  A.  In  what  therefore  can  the  greater  or  lefier  motion  of  the  atmofphcrc  promote 

*  fuch  a  motion  as  this  ? 

'  B.  I  fuppofc  they  do  not  attribute  this  motion  to  the  atmofphere.' 

But,  I  cornels,  I  fee  not,  how  the  circular  motion  of  the  air  within  the  receiver 
could  in  a  phial  with  a  long  neck  produce  fuch  effects  as  in  my  epiftle  are  recited  i 
efpecially  I  fee  not,  how  fuch  a  wind  palling  along  the  furfacc  of  the  water  could  raife 
fo  many  and  fo  ftrangely  big  bubbles,  which  feemed  many  of  them  to  rile  from  the 
lower  parts  of  the  water,  and  fwelled  notably  as  they  afcended  ;  and  how  fuch  a  wind 
fhould  carry  up  the  muft  part  of  the  water  through  the  long  neck  of  the  phial,  and 
as  it  were  fpout  into  the  receiver. 

As  for  what  he  fays  about  the  gravity  of  the  atmofphere,  it  is  plain  enough,  that 
my  conjecture  afcribes  the  phenomenon  to  the  taking  otf,  not  the  gravity  of  the  ex- 
ternal air,  but  of  the  prefllire  of  the  air  within  the  receiver  -,  though  I  fee  not  why 
the  removal  of  the  weight  of  the  atmofphere,  if  it  could  be  out  of  the  engine  ef- 
fected, mould  not  have  a  like  operation. 

And  {to  anfwer  Mr.  I/dbes's  qucltion  as  it  fhould  have  been  put)  that,  which  I 
think  the  greater  or  leffer  prcfturc  of  the  air  confers  to  this  phenomenon  is  this ; 
that  whereas  common  experience  fhews  us,  that  water  by  being  heated  is  expanded, 
and  ii/i  bubbles  generated  in  it ;  and  whereas  our  former  experiment?,  efpecially  the 
2Sth,  have  made  it  appear,  that  there  is  wont  to  be  in  water  and  other  liquors  aerial 
panicles,  which  tend  to  expand  themlelves,  and  do  actually  do  lb,  in  numerous 

bubbles, 
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bubbles,  when  the  preffure  of  the  incumbent  air  is  confiderably  lcfiened  :  in  the  prc- 
fent  phenomenon,  that  preflure  being,  by  the  exhauftion  of  the  receiver,  taken  off", 
the  aerial  particles  and  agitated  vapours,  that  abound  in  the  hot  water,  are  allowed 
to  expand  themfelves,  as  before  they  could  not,  and  to  make  fuch  numerous  and 
great  bubbles,  that  thereby  a  good  part  of  the  water  is  carried  out  of  the  phial.  So 
that  1  fomcwhat  wonder,  what  makes  Mr.  Hobbes  fpeak,  as  if  there  were  no  fcnfible 
heat  of  the  water  under  confideration,  fincc  it  is  exprefsly  faid,  that  it  was  nut  in 
hot  j  and  if  it  were  put  in  cold,  could  by  no  pumping  be  brought  to  the  leait  fhew 
of  effervefcence.  And  as  for  his  explication  of  the  phenomenon,  the  experimen- 
tarian  philofophers  need  not  the  objection  lately  made  againft  it ;  for  I  have  already 
evinced  by  experiments,  that  there  is  in  our  exhaufted  receivers  no  fuch  peculiar  mo- 
tion of  the  air  as  he  afcribes  the  phenomenon  to ;  nay,  when  there  is  manifeftly  a 
whirling  about  the  air  in  the  glafs  upon  the  ad  mi  (lion  of  the  external  air,  the  pro- 
duction of  numerous  bubbles  in  the  water  prcfently  ccafeth.  And  therefore  1  fee 
nor,  why  Mr.  Hobbes  might  not  have  let  alone  my  conjecture  (for  1  propofed  it,  and 
look  upon  it,  as  no  more)  unlefs  he  could  either  have  difproved  it  better,  or  fubfti-  . 
tuted  a  more  probable  one  than  he  has  in  its  place. 

As  for  what  he  adds  in  thefe  words,  Ab  boc  experiment/)  manifejium  eji,  quod  recipiens  *V  J- 
per  exuclicnem  banc  quam  vocatis  aeris,  non  fit  vacuum.    Nam  moveri  aqua  non  potuit  nifi 
a  movente  aliquo  moio  (3  contiguo.    Itaque  pbicnomenum  boc  demonjlrationem  juppnf.t'wnis 
me.e  continere  videtur  non  infirmam :  '  It  is  manifeft  from  this  experiment,  that  the 
4  receiver  is  not  made  empty  by  this  exfuclion  of  air,  as  you  call  it :  for  the  water 

*  could  not  be  moved  but  by  fome  contiguous  mover,  that  was  itfelf  in  motion  : 

*  therefore  this  phenomenon  leems  to  contain  no  weak  demonftration  of  my  hypo* 
4  thefts :'  I  am  not  obliged  to  anfwer  it,  but  leave  that  to  thofc,  that  are  profelt 
Vacuifts  j  againft  whom  I  muft  doubt  whether  his  ratiocination  will  conclude,  though 
the  confequence  be  not  manifeft  to  me.  For  himfelf  allows  his  terreftrial  atom*  an 
innate  circular  motion,  which  confequently  needs  not  depend  upon  fome  body  con- 
tiguous and  moved  ;  and  the  Vacuifts  will  fay,  that  the  particles  of  the  water  being 
ftrongly  agitated,  when  it  was  put  into  the  receiver  (whether  by  fiery  corpufcles 
lwarming  in  it,  or  othcrwife)  and  the  rcfiftance  of  the  incumbent  air  being  taken  oft", 
the  phenomenon  would  be  produced  juft  as  it  is,  though  we  fhould  fuppofc  no  other 
body  to  fucceed  in  the  room  of  the  exhaufted  air.  And  befides,  though  fome  fubtile 
particles  of  adive  matter  fhould  get  in,  to  agitate  the  aqueous  and  aerial  corpufcles, 
yet  (they  may  fay)  there  is  no  neceffity,  that  fuch  minute  particles  fhould  be  nume- 
rous enough  to  fill  up  exactly  all  the  little  fpaccs  deferred  by  the  air.  And  even  upon 
this  fuppofition,  as  it  would  not  follow,  that  fuch  rclinquifhed  fpaces  were  all  of 
them  quite  empty ;  fo  would  not  the  phenomenon  at  ail  prove,  much  lefs  manifeftly 
prove,  that  they  were  quite  full.-  And  fince  an  actual  heat,  that  is,  a  brifk  and  va- 
rious agitation  of  its  fmall  parts,  is  requifite  to  the  boiling  of  the  water  in  this  ex- 
periment-, perhaps  others  will  not  think  it  more  abfurd,  that  the  removal  of  the 
preffure  of  the  air  fhould  o;cafion  this  expanfive  motion  in  the  water,  than  that, 
which  Mr.  Hobbes  muft  allow,  that  in  air  compreffed  by  quickfilver,  or  fome  other 
weight,  the  removal  of  that  preffure  is  fufficient  to  make  that  air  expand  itfelf  by  the 
flying  abroad  of  its  parts. 

And  whereas  Mr.  Hobbes  urges  this  other  argument  againft  the  Vacuifts,  Pr^terea,  ff  «j» 
die  mibU  builientem  aquam  pctu/Jiin'  confpicere  ? 
B.  guidni? 

A.  Nonne  vi/tonem  fieri  concedunt  vejlri  per  aSionem  continuam  ab  objetlo  ad  oculum  ? 
Nonne  etiam  putant  aSionem  ejfe  molum,  13  omnem  motum  ejfe  corporis  ?    iguomcdo  ergo 
Vol.  I.  F  f  potuH 
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potuit  ah  objeclo,  nempt  aqua,  ad  oculos  tuos  motus  per  vacuum  (id  eft,  per  non  corpus) 

derivare  ? 

B.  Not!  affirmant  noftri  it  a  vacuum  ejfe  recipient,  ut  nullus  cmnino  air  reliilus  fit. 

A.  Nil  refert  an  tctum  recipicns  vacuum  fit,  an  magna  ejus  pars;  nam  utrumvis  fupptr- 
natur,  ierivatio  motus  ab  objeclo  ad  oculum  inter cipietur. 

B.  Ita  videtur,  nee  habeo  quod  refpendcam. 

4  Befides,  tell  me,  could  you  fee  the  water  bubbling  in  that  manner  * 
4  B.  What  die  ? 

4  A.  Do  not  your  aflbciates  grant,  that  vifion  is  made  by  a  continued  action  from 
4  the  object  unto  the  eye  ?  Do  they  not  alfo  think  aclion  to  be  motion,  and  all  mo- 
4  tion  to  be  of  fomc  body  ?  How  therefore  could  the  motion  be  derived  from  the 
•  object,  the  water,  unto  your  eyes  through  a  vacuum,  that  is  fomewhat,  that  is  not 
4  a  body  ? 

4  B.  Our  friends  do  not  affirm  the  recipient  to  be  fo  empty,  that  no  air  at  all 

4  is  k-ft. 

4  //.  No  matter,  whether  the  receiver  be  wholly,  or  for  the  greater  part  empty  5 
4  for  which  ever  you  fuppofe,  the  derivation  of  the  motion  from  the  object  to  the  eye- 
4  will  be  intercepted. 

4  D.  It  may  be  fo ;  I  cannot  tell  what  to  anfwer/' 

The  Vacuifts  wiil  perhaps  anfwer  htm,  as  I  anfwered  Francifcus  Linus  to  an  almoft 
like  objection.  And  thofe  of  them  (which  make  far  the  grcatcft  number)  who  plead 
but  for  an  interfperfed  vacuum,  will  perhaps  tell  him,  that  they  take  vifion  to  be 
made,  not  by  fuch  a  propagation  of  impulfc  as  he  does,  but  by  a  trajection  of  ef- 
fluvia, that  ifiuing  out  of  the  fun,  and  traverling  the  diaphanous  bodies  interpofed, 
rebound  from  the  object  to  the  eye.  And  according  to  this  doctrine  they  may  alk 
Mr.  Hcbbes,  why  a  motion  may  not  be  made  through  a  vacuum  or  non  corpus  ?  Nay, 
how  it  can  naturally  be  ftopt  in  vacuo,  where  there  is  nothing  to  refift  it  ?  But  con- 
troverfies  of  this  nature  it  lies  not  vipon  mc  to  profecute. 

In  the  14th  page,  Mr.  llobbes  having  recited  that  experiment  of  ours,  of  killing 
animals  included  in  our  receiver  by  the  exhauftion  of  the  air  in  two  or  three  minutes 
Ttp  '*  of  an  hour,  fubjoins  thefv  words  ;  Credin*  tu  animalia  ijla  tarn  cito  interempta  ejfe  eo 
uod  carer enl  acre  ?  Quomodo  ergo  fub  aquam  vivunt  urinatores,  quorum  aliqui  ( aJJ'ueti 
putrifid)  caruere  aire  per  boram  integram  ?  Incluja  in  recipiente  animalia  occidit  motus 
ille  idem  veiementijfimus,  quo  diftenduntur  rumpuntut  que  inclufx  vcfic<t.  4  Do  you  think. 
4  thefc  animals  were  therefore  fo  quickly  killed,  becaufe  they  wanted  air  ?  How  then 
4  do  they,  who  make  a  trade  of  diving,  live  under  water,  of  whom  there  be  fomc, 
4  who  being  accuftomed  from  their  childhood,  have  wanted  air  a  whole  hour  ?  No, 
4  that  molt  vehement  motion,  by  which  bladders  Ihut  therein  are  diftended  and 
4  broken,  kills  theft  animals  fhut  up  in  the  receiver.'  But,  though  he  fays  no  more 
in  this  place  concerning  this  matter,  yet  it  feems  he  either  much  liked  his  own  con- 
jectures, or  greatly  difliked  mine,  fince  in  his  epiftlc  dedicatory  to  the  learned  Sorbe- 
rius  he  (ingles  out  this  folc  phenomenon  to  explicate  •,  Ego  contra  (fays  he  there)  neque 
airew  extt^i  pojfe,  neque  inclufmn  animal  (etfi  exuclus  effet)  tarn  cito  morifttrum  ejfe  cxiftimo*. 
ylJ'ie  quidem,  quam  mors  ilia  fequitur,  videri  poteft  vel  futiio  qu<edam  &  propterea  exfuc- 
tione  tonciufi  airis  intcrfid  animal,  refpiraticne  fublatd)  vel  etiam  compuljio  airis  ab  cmni 
parte  verfus  centrum  fpb<rr<r,  cui  animal  includitur ;  &  fic  videri  poteft  mori  a  tenacitate 
(OtHpreffi  airis,  quafi  aqua  fuffocatum  ;  nimirum  bauflum  in  intitna  pulmcnum  aerem  fclifo 
tcnaciorem,  inter  artcriam  6?  venam  pulmonis,  cur  [urn  fanguinis  inter  dpi  encto  fiftere.  4  I, 
•4  on  the  contrary,  think,  that  neither  the  air  can  be  fucked  out,  nor  that  the  animal 
4  would  fo  loon  die,  if  it  were  fucked  out.    The  action  indeed,  to  which  this  death 
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«  is  a  consequent,  may  feem  cither  a  certain  fu&ion  (and  fo,  that  the  animal  is  killed 

*  by  the  exfu&ion  of  the  included  air,  its  refpiration  being  taken  away)  or  a  compul- 
«  fion  of  the  air  from  all  parts  towards  the  center  of  the  fphcrical  glafs,  in  which  the 

*  animal  is  inclofed,  and  lb  may  be  feen  to  die  ftiflcd  by  the  tenacity  of  the  com- 
«  prefled  air,  as  it  were,  with  water  •,  the  air  more  tenacious  than  ufual  being  drawn 
4  into  the  inwards  of  the  lungs,  and  there,  between  the  pulmonary  artery  and  vein, 

*  flopping  the  courfe  of  the  blood.'  But,  as  I  propofed  by  conjecture  doubtingly, 
and  profefs  myfclf  to  be  in  a  further  inquiry  about  the  ufe  of  the  air  and  of  refpira- 
tion ;  fo  1  muil  ftill  think,  that  we  want  fome  further  or  clearer  difcovcry  about  that 
matter,  notwithftanding  what  has  been  delivered  concerning  it  by  Mr.  Holies.  .  For 
his  argument  againft  my  conjecture  is,  in  the  paflage  that  propofes  it,  anfwercd  by 
himfelf :  for  he  plainly  intimates,  that  divers,  who  can  live  without  air  (which  yet  I 
might  qucftion,  if  he  means  without  any  air  at  all)  for  a  whole  hour,  are  accuftomed 
to  it  from  their  childhood.  Wherefore,  unlefs  the  animals,  that  died  in  my  engine, 
had  been  for  a  long  time  framed  by  degrees  to  live  without  air,  it  will  not  follow,  that 
the  want  of  it  could  not  difpatch  them  in  a  fliort  time,  as  ordinary  men  may  be 
drowned  in  a  few  minutes.  And  having  purpofely  let  down  fome  mice  and  fmall 
birds  into  a  deep  glafs  filled  with  water,  and  kept  them  from  emerging  by  a  weight 
tied  to  their  legs  or  tails,  though  fome  lived  longer  than  others,  yet  I  obferved  them 
to  be  killed  faft  enough  to  keep  my  conjecture  from  being  incredible  :  especially  the 
laft  we  made  trial  of,  though  a  large  and  lufty  moufe,  appeared  to  be  quite  dead 
within  fomewhat  lefs  than  one  minute,  meafured  by  the  vibrations  of  a  pendulum. 
And  we  particularly  took  notice,  that,  before  drowning,  divers  bubbles,  which 
feemed  to  be  the  refpired  air,  came  out  of  their  moutlis,  and  afcended  through  die 
water. 

And  as  for  the  explication,  that  Mr.  Hobbes  would  recommend  inftead  of  mine, 
not  to  urge,  that  I  could  wilh  he  had  been  pleafed  to  Ihew  us,  how  the  tenacious  air 
he  imagines  to  be  infpired  comes  to  produce  thofe  ftrange  convulfions,  and  other 
fymptoms  mentioned  in  my  epilrlc ;  not  to  urge  this,  I  fay,  we  have  already  difproved 
the  fuppofition  his  opinion  is  built  on,  namely,  that  there  is  in  the  exhaulted  receiver 
fuch  a  motus  vehement ifftmusy  as  he  pretends:  befides  that  he  fhews  not  how  this  mo- 
tion comes  to  kill  the  included  animals,  which  I  was  wont  to  keep,  not  near  the  center 
of  the  receiver,  where  he  feems  to  think  this  motion  moft  operative,  but  near  the 
bottom  of  it,  that  the  included  animal  might  have  fomething  firm  under  his  feet. 
Nor  does  it  at  all  clear  the  difficulty,  that  he  would  have  this  motion  the  fame, 
whereby  included  bladders  are  diftended  and  broken.  For,  befides  that  it  is  very 
hard  to  conceive,  how  the  tenacity  of  the  air,  or  its  beating  from  all  parts  upon  the 
convex  furface  of  an  almoft  quite  empty  bladder  (for  in  fuch  alfo  the  experiment  he 
refers  to  will  fuccecd)  fhould  make  it  burft  outwards;  befides  this  (I  fay)  we  have 
already  proved,  that  the  dillenfion,  and  breaking  of  bladders  in  our  receiver,  pro- 
ceeds not  from  any  fuch  motion  of  the  neighbouring  air  as  is  here  prefumcd,  but 
from  a  quite  differing,  if  not  from  a  contrary  caufc. 

In  the  fame  page  our  author  makes  a  digrefiion  from  the  engine,  and  difcourfes  of 
another  experiment,  which  I  have  long  fincc  often  made.  But  though  his  explication 
be  liable  enough  to  juft  exceptions  (as  I  can  make  good,  if  it  be  required)  yet  becaufe 
the  experiment  is  none  of  thofe  I  delivered,  1  fhall  leave  it  to  be  examined  by  others. 
And  for  the  fame  realbn  I  forbear  to  meddle  with  that  he  has  in  the  next  page  con- 
cerning the  wind-gun.  As  to  what  he  has  in  the  fame  16th  page,  in  thele  words  j 
Placet  mill  tua  magis  h\pttbef;s  mum  ilia  de  vi  ah  is  elajltia  :  nam  video,  quod  a  veritate 
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ittius  Veritas  deptndet  vel  vacui  vel  pleni  i  fed  a  veritate  bujus  nihil  fequitur  in  neutram 
partem  qu*ftionis.  Ae'ris,  inquit,  ftrutlura  Jimilis  eft  compreft*  land-.  Bene  eft.  Lana 
fit  ex  ftlis.  Re3e.  Sed  cujus  figura?  Si  parallelepipeds,  nulla  poteft  ejfe  comprejfio 
partium  :  ft  non  perallelopipedi,  erunt  inter  fila  ilia  fpatia  qutaam  reliifa  ;  qua,  ft  vacua 
j'unty  fupponunt  vacuum,  ad probandum,  quod  vacuum  eft  pejjibile  ;  ft  plena,  plenum  dicunt 
qucd  vacuum  putant :  *  Your  hypothecs  plcafcs  me  better  than  that  or"  the  fpring  of 
«  the  air :  for  from  its  truth  depends  the  truth  of  a  vacuum  Or  a  plenum ;  but  from 

*  the  truth  of  that,  nothing  follows  on  either  part  of  the  queftion.  The  make  of  the 
1  air  (fays  he)  is  like  that  of  comprefled  wool.    Well ;  wool  is  made  of  hairs  or 

*  threads.  Right  ;  but  of  what  figure  ?  If  of  a  parallelopipcdon,  there  can  be  no 
4  comprefllon  of  parts  ;  if  not  of  a  parallelopipedon,  there  will  be  betwixt  the  hairs 

*  certain  fpaccs  left,  which  if  they  be  empty,  they  fuppofe  fome  place  empty,  to 

*  prove  that  a  vacuum  is  poflible;  if  full,  they  fay  that  is  full,  which  they  luppofe 

*  to  be  empty:'  To  this  palTage,  I  fay,  I  cannot  but  reprelent,  that  the  queftion  is 
not,  whether  from  the  hypothecs,  that  afcribes  a  fpring  to  the  air,  depends  the  proof 
of  a  vacuum  or  a  plenum,  but  whether  the  hypothefis  itfclf  be  true  or  no.  For, 
fure  there  are  many  things  certain  in  natural  pnilofophy,  from  whofe  truth  that  of 
a  plenum  or  a  vacuum  cannot  be  deduced.  And  to  what  he  adds  concerning  the  ftruc- 
ture  of  the  aerial  panicles,  the  Vacuifts  may  tell  him,  that  they  make  no  fuch  argu- 
ment as  he  is  pleafed  to  make  for  them  •,  and  do  not  commonly  employ  the  figure  of 
the  aerial  particles  to  prove  a  vacuum,  but  other  arguments,  fuch  as  Mr.  Nobles  has 
not  yet  well  anfwered  :  and  having  by  them,  as  diey  judge,  proved  interfptrfed  va- 
cuities, they  might  without  inconvenience  fuppofe  in  an  aerial  corpufcle  little  empty 
pores,  upon  whofe  account  it  may  be  capable  of  comprefllon,  in  cafe  they  fhould 
think  fit  (which  I  know  not  that  any  of  them  docs)  to  aflign  it  the  figure  of  a  paral- 
lelopipedon. But  this  controverfy  the  Vacuifts  may,  if  they  pleale,  profecutc.  In 
the  fame  page  Mr.  Hobbes  begins,  and  in  the  next  he  continues,  a  long  difcourfe  con- 
cerning the  going  out  of  fire  in  our  receiver  upon  the  exhauftion  of  the  air :  the  paf- 
fage  is  too  prolix,  and  does  too  little  concern  the  fpring  of  the  air  to  be  here  totally 
tranferibed,  or  examined  period  by  period.  In  fum,  he  endeavours  to  do  two  things : 
the  one  is  to  reduce  what  happens  to  kindled  coals  placed  in  our  engine  to  what 
happens  in  certain  mines,  wherein  when  fome  thick  damps  afcend,  both  charcoals  and 
candles  are  foon  extinguilhed  thereby  :  the  other  is  to  fhew,  that  by  the  reciprocation 
of  the  fucker,  the  air  impelled  firft  into  the  cylinder,  and  then  into  tiie  receiver,  is 
put  into  fuch  a  motion,  as  gives  it  a  certain  middle  confidence,  as  he  fpeaks,  betwixt 
the  confidence  of  pure  air  and  that  of  water.  But  I  ftull  not  need  to  examine  this 
fecond  part  of  his  difcourfe,  becaufe  I  deny  the  firft;  and  being  able  to  difprovcthe 
thing  itfclf,  namely,  the  thicknefs  of  the  air  in  the  exhauftcd  receiver,  1  need  not 
fpend  time  about  what  he  teaches  de  modo. 

To  examine  then  only  the  firft  of  the  abovementioned  particulars,  I  fhall  begin 
with  obferving,  that  his  ftory  of  the  damp  to  be  met  with  in  mines  is  more  largely 
fet  clown  by  Mr.  Hobbes  in  that  chapter  of  his  Elements  of  Philofophy,  where  he 
treats  of  gravity-,  in  which  place  he  feems  to  mention  it  (to  ufe  his  own  exnreflion) 
as  a  ftory  of  doubtful  credit,  which  it  is  not  like  he  would  have  done,  if  he  had  then 
fecn  it.  Which  I  mention,  not  that  I  deny  the  ftory  for  the  main,  nor  that  I  would 
1>ring  Mr.  Hobbes  into  a  fufpicion  of  relating  things  untrue  as  matters  of  fact,  his 
enemies  themfelves  having  not  accufed  him  of  fuch  a  mcannels  ;  but  becaufe,  if  he 
have  not  fince  obferved  the  thing  himfclf,  there  may  eafily  be  a  miftake  in  fome  of  the 
circumftanccs  j  as  for  inftance,  the  number  of  minutes,  wherein  the  thick  air  choaks 

the 
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the  fire :  and  it  is  upon  that  circumftance,  that  the  validity  of  whar  he  deduces  from 
the  obfervation  chiefly  depends.  But,  however  the  matter  fare  with  thefe  fubterra- 
neal  damps,  we  have  already  proved  by  feveral  of  the  experiments  of  our  engine, 
that  in  the  cxhauftcd  receiver  there  is  no  fuch  motion  of  the  air  as  is  here  fuppofed. 
Arid  it  may  be  fufficiently  proved,  that  whatever  remains  in  the  receiver  is  not  fuch 
a  fubltance  as  Mr.  Holies  would  have  it ;  for  that,  he  here  tells  us,  is  of  a  confidence 
betwixt  air  and  water ;  and  in  the  above-cited  place  of  his  Elements  lie  fays,  that  it 
is  not  much  lighter  than  water.  But  by  the  Magdeburgick  experiment  (wc  have  al- 
ready had  occafion  to  mention  two  or  three  times)  it  is  evident,  that  the  receiver,  by 
being  cxhauftcd  of  common  air,  is  fo  far  from  growing  heavier,  much  lefs  fo  much 
heavier  as  it  muft,  if  it  were  filled  with  a  lubftance  not  much  lighter  than  water,  that 
it  loft  above  an  ounce  of  its  former  weight.  And  to  this  agrees  what  we  fee  happen 
in  aeolipiles,  that  gcow  lighter,  when  the  air  is  expelled.  Befides,  if  the  receiver  be 
in  our  prefent  cafe  filled  with  a  fubftance,  whofc  confluence  is  lb  much  nearer  that  of 
water  than  is  our  common  air,  as  Mr.  Holies  would  have  it  j  how  chance  a  pendulum 
fhould  not  move  very  knfibly  flower  in  it,  when  in  water  the  diadromes  are  fo  ex- 
ceedingly much  more  flow?  And  the  breaking  of  ah  hermetically  fealed  bubble 
in  our  receiver  outwards,  when  the  air  was  much  exhaufted,  and  not  before,  toge- 
ther with  divers  other  experiments  that  might  be  eafily  applied  to  this  purpofe,  in 
our  epiftle,  do  fufficiently  evince,  that  it  is  not  a  thicker  and  far  heavier  air,  but  a 
more  yielding  and  lighter,  that  remains  after  pumping  in  the  cavity  of  our  receiver. 

And  thus  much  as  to  Mr.  1hlles"%  difcourle  upon  our  experiment.  But  as  for  the 
thirtg  itfeif,  it  appeirs,  that  when  1  related  it,  I  thought  it  might  admit  a  further  in- 

n:  and  indeed  there  may  be  fo  many  ways  of  cxtinguifhing  fire  (as  we  fee  that 
ame  of  a  candle  may  be  blown  out  by  the  wind,  or  quenched  in  water,  or  put 
out  by  the  compreflion  of  a  pair  of  fnuffcrs,  or  fuffocated  tor  want  of  air  to  receive 
its  fuliginous  fteams,  or  (if  that  be  a  different  way)  ftifled  by  the  thick  exhalations  of 
deep  mines  or  of  new  wine)  that  as  it  is  not  in  all  cafes  foeafy  to  aflign  the  true  caufe 
of  the  extinction  of  fire  j  fo  it  is  unfafc  to  conclude  with  Mr.  lhlbesy  that  becauic 
a  candle  or  a  live-coal  may,  a  great  way  under  ground,  be  cxtinguilhed  by  a  thick 
damp,  therefore  the  effect  muft  proceed  from  the  like  caufe  in  our  receiver,  where 
there  is  no  fign  of  any  damp  or  unufual  thicknefs  of  the  air,  but  of  the  contrary. 

Bi  t  let  us  follow  Mr.  Holies  to  the  next  paflage,  wherein  he  fcems  fond  enough 
of  plr.ying  the  cenibr.  For,  Jpeaking  of  our  11th  experiment,  wherein  the  coals, 
that  fecmed  almoft  dead  in  our  exhaufted  receiver,  being  taken  out  into  the  air  began 
to  fhine  again,  having  rriade  his  academian  dialogift  fay,  Fuere  eorum  aiiquiy  qui  re-  F*i' 
manfiffe  dixerunt  in  carlonilus  i.'lis  (quanquam  extintli  videb attar)  partiadas  qitafdcm 
igneets,  qua,  adrviffo  aire,  ventilata  ccteram  molem  detiuo  accendertnt :  '  There  were 

*  fome  of  them,  that  faid  there  remained  in  thofe  coals  (though  they  feemed  extin- 

*  guifhed)  fome  fiery  particles,  which,  being  blowed  up  by  the  air,  upon  its  adrr.iflion 

*  did  rekindle  the  reft  of  the  mafs.'    The  other  (by  whom  Mr.  Holies  is  meant) 
anfwers  him,  Nx  UH  qua  dicerent  non  videntttr  cogitaffe,  fed  fortitos  ejff.    '  In  good  v,z,  tr. 

*  faith  they  fe.m  not  to  much  to  have  confidered  what  they  mould  fpeak,  as  to  nave 

*  taken  it  up  ac  ail  adventures.'    This  is  very  (eve re.    But  let  us  fee  what  weighty 
reafon  he  has  to  be  fo :  Credin'  tu  in  carbone  ignite  partem  aliquant  non  carbcv.em,  fed' 
ignem  ejfe  ;  ant  in  caudente  ferro  partem  inejfe,  quod ferrum  non  Jit,  fed  ignis  ?    4  Do  you 

1  believe,  that  in  a  kindled  coal,  there  is  any  part,  which  is  not  a  coal,  but  fire ;  or 

*  in  a  red-hot  iron,  there  is  any  part,  that  is  not  iron,  but  fire  ?'    But  fome  will  think, 
that  by  thefe  words,  he  does  rather  propofc  than  prove  his  opinion:  wherefore  let  us. 
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t*v  bear  his  ratiocination,  which  he  annexes  in  the  following  words :  Ah  unica  fcintilU 
tnagnx  urbis  incendium  na/ci  pot  eft.  Atqui  ft  ignis  corpus  ab  ignito  diver jum  fit,  non  plures  pa~ 
tuere  ejfe  partes  ignex  in  toto  tncendio,  quam  in  una  ilia  fcintillula.  Vidmus  corpora  diverjo- 
ritm  generum  a  luce  folis  tarn  per  rejratlionem  quam  rtfietlionem  fail  am  in  fpeculis  comburen- 
tibus  accendi  pojfe :  neque  tamen  quenquam  ejfe  credo,  qui  putet  particulas  igneas  a  fole 
ejetlas  tranjire  pojfe  per  jubftantiam  globnli  cryftallini.  In  aire  intermedia  ignis  nullus  eft. 
1  A  great  city  may  be  fet  on  fire  by  one  fpark :  now,  if  the  body  of  fire  be  different 

*  from  the  thing  fired,  there  can  be  no  more  parts  of  fire  in  the  whole  town  on  fire, 

*  than  that  one  lpark.    We  fee  bodies  of  divers  kinds  may  be  fet  on  fire  by  the  light 

*  of  the  fun,  as  well  by  the  rcfra&ion  as  the  reflection,  that  is  made  in  burning- 
«  glaffes.  And  yet  I  do  not  believe,  that  there  is  any  man  thinks,  that  particles  of 
'  fire  darted  from  the  fun  can  pafs  through  the  fubltance  of  a  cryftal  globe.    And  in 

*  the  air,  between  the  fun  and  the  globe  there  is  no  fire.'  But  I  doubt  his  adverfaries 
will  fay,  that  he  is  fo  far  from  having  in  this  paffagc  well  confuted  their  opinions, 
that  he  feems  not  to  have  well  underitood  them :  tor  they  will  tell  him,  that  they 
teach  not,  that  the  fire  is  materially  different  from  every  part  of  the  fewel  i  but  that 
the  igneous  corpufclcs,  whilfl  they  arc  divided,  blended  and  oppreft  with  the  others, 
have  not  the  power  to  mine  or  burn,  till  being  by  fome  fpark  or  other  body  actually 
burning,  or  by  fome  other  equivalent  caufe  extricated,  they  flock  together  in  fwarms, 
and  then  are  able  to  burn  and  mine,  that  is,  to  appear  fire :  which  fire  is  yet  but  a  part 
of  the  fewel  ■,  as  appears  by  the  phlegm,  afhes,  and  perhaps  other  incombuftible 
parts  of  the  coal  or  other  fewel.  So  that  the  Atomifts  and  divers  others  will  not 
allow,  what  Mr.  Hobbes  infers  about  an  incendium.  And  whereas  he  tells  us  he  be- 
lieves, that  no  body  thinks  particulas  igneas  a  jole  ejeclas  tranjire  pojfe  per  jubftantiam 
globu'i  cryftallini  •,  he  fcems  to  me  to  have  very  little  heeded  the  Epicurean  hypotheGs. 
For  not  only  the  learned  Gajfendus,  but  I  know  not  how  many  other  Atomifts  (be- 
fides  other  Naturalifts)  ancient  and  modern,  exprefsly  teach  the  fun-beams  to  confift 
of"  fiery  corpufclcs,  trajeded  through  the  air,  and  capable  of  parting  through  glafs  i 
whereby  thcie  authors  give  an  account  of  thofe  jpecula  uftoria,  that  burn  by  reflexion. 
Tiidc  things  I  reprcfent,  not  that  I  intend  here  to  adopt  the  Atomifts  opinion  of  the 
nature  of  fire, , of  which  1  am  not  obliged  to  declare  my  thoughts  here,  and  have 
done  it  clfewhcrc ;  but  to  fhew,  that  Mr.  Hobles's  arguments  are  not  a  fufficicnt  ground 
for  fo  heavy  a  cenfure.  And  if  a  coal  be  kindled  at  one  end,  though  Mr.  Hobbes 
v.  uuld  have  the  kindled  end  a  coal,  not  fire  ;  yet  if  he  pleafe  to  hold  it  in  his  naked 
hand,  lie  may  find  that  differs  enough  from  the  other  end  to  deferve  another  name. 
And  I,  that  but  related  a  phxriomcnon,  did  not  perhaps  exprefs  myfelf  much  lefs 
warily,  if  not  more  fo,  than  Mr.  Uolbes  himfelf.    For  whereas  my  words  are  thefe, 

Fa  i  ji     W(  Prefentb  t00k  cut  tbt  coals  t  '»  VtbifA  it  jeems  there  bad  remained  fame  little  parcels 
of  fire,  rather  covered  than  totally  quenched  •,  for  in  the  open  air  the  coals  began  to  be  re- 
kindled in  jiveral  places  :  Mr.  Hobbes  even  in  his  elements  of  philol'ophy  fpeaks  thus 
cs.P^jo.  Up0n  a  foniewhat  like  occafion  ;  Jj  a  grate  filled  with  ccals  thoroughly  kindled,  and 
'*     burning  never  jo  brightly,  be  let  down,  us  foon  as  ever  it  is  below  C.  the  fire  will  begin  to 
grow  pale,  amijherily  after  { lefing  its  light )  le  extinguijiKd,  no  otherwife  than  if  it  were 
quenched  in  water :  but  if  tie  grate  be  drawn  up  again  prejentlj%  while  the  coals  are  ftill 
very  hot,  the  fire  will  by  little  and  little  be  kindled  again,  and  jbine  as  before. 
Pt.t  lS        As  for  the  reafon  Mr.  Ilcblcs  afiigns  of  our  experiment  in  the  lately  mentioned 
paffage  of  his  dialogue,  being  grounded  upon  fuch  a  thicknefs  of  the  air  in  the  re- 
ceiver as  we  have  already  difyroved,  it  needs  not  to  be  examined.    And  laftly,  as  to 
is.    what  he  fubjoins  in  thcie  words,  i^iando  autem  eft,  quod  dc  bomint  vert  pronunei<;re 

pojfumus 
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poffumus  quod  eft  mortuus,  five  (quod  idem  ejl)  animam  expiravit.  Cognitum  enim  eft  ho- 
mines nonmllos  fro  mortuis  babitos  poftridie  elatos  rtvixijft, 

A.  De punflo  temporis,  quo  anima  a  corpore  feparalur,  difficile  eft ftatuere.  Perge  igitur 
ad  experimenta  alia. 

'  When  is  it,  that  we  may  truly  fay  of  a  man  that  he  is  dead,  or  (which  is  the 

*  fame)  hath  expired  his  foul  ?  For  it  has  been  known,  that  fome  men,  who  have 
'  been  taken  for  dead,  being  brought  out  the  next  day,  reviveu  ? 

*  A.  It  is  hard  to  determine  the  point  of  time,  in  which  the  foul  is  feparated  from 
4  the  body.    Proceed  therefore  to  other  experiments.' 

1  confels  I  fee  not  why  that  nccdlefs  queftion  might  not  have  been  well  fpared,  if  he 
defigned  to  give  it  no  better  anfwer. 

CHAP.  VI. 

Wherein  other  pajfages  of  Mr.  Hobbes'j  Dialogue,  that  concern  the  author,  are  examined, 

WHAT  our  author  has  in  the  19th  page  concerning  a  bladder,  has  been 
already  examined  :  wherefore  I  proceed  to  the  next  paflage  in  the  fame  page, 
which  is  this  : 

B.  Si  acus  magnete  excitus  libere  pendeat  intra  recipient,  fequttur  tamen  Hit  motum  ferri 
qucd  circumducitur  extra  recipiens.  Item  cbjecla  intus  pofita  ab  Us  qui  extra  funt  videbun- 
tur,  eff  foni  intus  fatli  audientur,  omnia  b*c  <eque  poft  atque  ante  exuEliouem  aeris,  nift 
quod  font  funt  aliquant  0  poft  quam  ante  debiliores. 

A.  Manifeftijftma  b<ec  funt  figna  recipientis  femper  pleni,  nec  peffe  inde  exugi  a'irem. 
Qucd  autem  foni  inde  fentiantur  debiliores,  ftgnum  eft  confiftenti*  aeris.  Confiftentia  autem 
aeris  a  motu  ejus  eft  per  lineas  diametra'iter  oppofitas. 

*  B.  If  a  needk  excited  by  a  loadflone  hang  freely  within  the  receiver,  it  will  nc- 

*  verthelcfs  follow  the  motion  of  the  iron,  which  is  drawn  about  without  the  receiver. 

*  So  objefts  put  within  will  be  fcen  by  thofe  that  are  without,  and  founds  made  within 

*  will  be  heard  without :  all  thefe  as  well  after  as  before  the  exfuttion  of  the  air,  ex- 

*  cept  that  the  founds  are  fomewhat  more  weakly  heard  after  than  before. 

*  A.  Thefe  are  moll  manifeft  figns,  that  the  receiver  is  always  full,  and  that  the 
1  air  cannot  thence  lie  fucked  out.    That  the  founds  thence  are  more  weak  to  one's 

*  hearing  is  a  fign  of  the  confiftence of  the  air;  for  the  confiftence  of  the  air  is  dia- 
«  metrically  oppofite  from  its  motion.'  But  I  meet  with  few  of  the  Vacuifts,  whor 
even  in  the  Torricellian  experiment,  think  the  place  rclinquifhed  by  the  quickfilvcr  to- 
be  perfectly  void,  mod  of  them  allowing,  that  though  it  be  not  quite  full  of  body, 
yet  it  may  contain  fome  of  the  earth's  magnetical  lteams,  or  of  thole  igneous  cor- 
pufclcs  that  Mow  from  the  fun,  or  both  of  them.  Now  againft  thefe,  who  would 
from  our  experiments  deduce  but  only  an  interfperfed  vacuum,  I  fee  not,  that  the 
phenomena  mentioned  by  Mr.  Hobbcs  do  conclude  half  fo  manifeftly  as  he  pretends : 
for,  as  to  the  motion  of  the  needle  within  the  receiver,  it  is  known,  that  they  arc- 
wont  to  afcribe  magnetical  attraction  to  certain  effluvia,  that  ifluing  out  of  the  load- 
ftonc  are  fubtile  enough  to  pafs  through  the  pores  of  the  clofeft  bodies  without  ex- 
cepting glafs ;  fo  that  although  the  receiver  were  quite  emptied  before,  the  needle 
might  be  wrought  \ipon  by  magnetical  corpufcles,  that  need  not  be  iuppofed  to  fill' 
the  tenth  part  of  the  receiver.  1  know  indeed,  that  Mr.  Ilobbes  has  another  hypo- 
thefis  of  the  phasnomena  of  the  loadftonc ;  but  I  know,  that  divers  learned  writers. 

have 
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have  abfolutely  rejected  it,  and  not  one  fuch,  that  I  have  heard  of,  has  approved  it. 
And  as  for  the  other  two  phenomena  here  mentioned  by  Mr.  Hcbbes,  the  Atomifts 
may  anfwer,  that  the  firft  (touching  objects  fcen  in  the  receiver)  has  been  fhewn  al- 
ready not  to  overthrow  their  doctrine;  and  that  the  other  (concerning  the  debilitation 
of  founds)  makes  againft  him,  not  for  him ;  fince  we  have  already  difproved,  that 
confidence  of  the  air,  whereto  he  afcribes  it.  And  the  lame  arguments,  that  over- 
throw that  opinion,  may  make  it  feem  fomewhat  ftrange,  that  he  ihould  fubjoin  our 
experiment  of  two  like  pendula,  whole  vibrations  we  tound  not  manifeftly  to  differ 
within  and  without  our  exhaufted  receiver.  For  the  former  fhould  move  far  flower 
than  the  other,  according  to  Mr.  Ilcbbes's  conceit,  that  the  receiver,  when  we  fay  it 
is  exhaufted,  is  filled  with  a  lubft.'.nce  of  a  middle  confidence  betwixt  pure  air  and 
water,  and  not  much  lighter  than  water  *.  But  whether  the  receiver  be  in  fuch  cafes 
adequately  full  or  no,  the  Vacuifts  may  further  confidcr.  For  its  being  granted  to 
be  full  would  not  overthrow  either  of  my  hypothefis,  namely,  the  weight  and  fpring 
of  the  air. 

In  the  fame  19th,  and  fome  following  pages,  Mr.  Hobbes  has  a  long  difcourfe 
againft  my  conjecture  at  the  reafon  1  propofe  in  my  31ft  experiment,  why  (as  I  here 
exprefs  it)  if  the  exquifitcly  polifhed  rurfaces  of  two  flat  pieces  of  marble  be  fo  con- 
gruous to  each  other,  that  upon  their  mutual  application  there  refults  an  immediate 
contact,  they  will  ftick  fo  fait  together,  that  he,  that  lifts  up  the  uppermoft,  fhall, 
if  the  undermoft  be  not  exceeding  heavy,  lift  up  that  too,  and  fuftain  it  aloft  in  the 
W*p*>     frce  ajr.    The  conjecture  itl'clf  is  in  the  fame  page  thus  let  down  ;  '  That  the  lower 

*  fupcrficics  of  that  (undermoft)  ftone  being  freely  expofed  to  the  air,  is  preficd  upon 

*  by  it ;  whereas  the  uppermoft  furface  being  contiguous  to  the  fuperior  ftone,  is 

*  thereby  defended  from  the  prcflurc  of  the  air,  which  confequcntly  prefilng  the 

*  lower  ftone  againft  the  upper,  hinders  it  from  falling,  as  wc  have  elfewhcre  more 

*  fully  declared.'  Which  laft  words  I  therefore  omit  not,  becaufc  they  fhew,  that  I 
handle  this  matter  in  this  place  but  incidentally,  and  may  make  ufe  of  what  I  have 
delivered,  where  I  treat  of  it  more  exprefsly ;  as  I  have  fince  done  in  print  in  the 
Hiftory  of  Fluidity  and  Firmnefs,  which  Mr.  Hcbbes  appears  to  have  feen  by  thofe  cciv 
fures  of  fome  paflages  of  it,  that  I  fhall  hereafter  examine. 

His  whole  difcourfe  concerning  my  conjecture,  and  his  fcheme,  would  be  too 
prolix  to  be  entirely  inferted.  But  the  thing  his  difcourfe  drives  at  is  to  fhew,  that 
neither  the  fpring  nor  weight  of  the  air  have  any  thing  to  do  with  this  phenomenon : 
and  therefore  when  he  had  made  his  acadimian  relate,  that  two  coherent  marbles 
fulpended  in  our  receiver  did  not  fall  al'under  upon  the  cxhauftion  of  it,  he  fubjoins 
jvr  IO,  that  it  was,  quia  nihil  iftic  erat,  quod  ageret  atmofpboer*  pondus ;  and  annexes,  Ex- 
perimento  hoc  excogitari  contra  cpinionem  eorum,  qui  vacuum  afferunt,  aliud  argumentum 
fortius  cut  evidentius  non  fotuit.  Nam  Ji  duorum  ccbterentium  alterutrum  fecundum  earn 
viam  in  qua  jacent  ipfa  contigu*  fupcrfuies  propulfum  effei,  facile  fepararentar,  aire 
proximo  in  locum  relitlum  fucceffive  femper  infiuente  ;  fed  ilia  ita  divcllerey  ut  ftmul  totum 
amitterent  contaiium,  impoffibile  efi,  mundo  plcno.  Opsrteret  enim,  aut  motum  fieri  ab 
tow  termino  ad  uiium  in  inflante,  aut  duo  ccrpora  eodem  tempore  in  eodem  effe  loco ; 
quorum  utrumvis  dicere  efi  abfurdum.    1  Becaufc  there  was  nothing  there,  that  the 

*  weight  of  the  atmolphcrc  fhould  do  ;  no  more  ftrong  or  evident  argument  could  be 

*  made  againft  a  vacuu.n  than  this  experiment.  For  if  of  two  coherent  marbles 
«  either  of  them  fhould  be  thruft  forward  that  way,  that  their  furfaccs  lie  contiguous, 

- 

•  Compare  that  io  the  30.  Chap.  14.  Se&.  of  hi*  Phyficj,  with  that  of  his  Dialogue,  page  15,  16. 

3  «  they 
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■  they  would  eafily  be  fevered  •,  the  neighbouring  air  fucceffively  flowing  into  the  de- 

*  fcrted  place.  But  fo  to  pull  them  alunder,  that  at  one  time  they  fliould  loft-  their 
1  whole  contact,  is  impoflible,  the  world  being  full.    For  then  either  motion  mud  be 

*  made  from  one  term  to  another  in  an  inftant,  or  two  bodies  at  the  fame  time  mult 

*  be  in  the  fame  place :  to  fay  either  of  which,  is  abfurd.'  But  how  this  (hould  be 
fo  cogent  and  manifeft  an  argument  againft  the  Vacuilb,  I  confefs  I  do  not  well  dif- 
cern.  For  that,  which  it  proves  (if  it  prove  any  thing)  fecms  to  be,  that  in  cafe  the 
cohering  marbles  could  be  fo  fevered,  as  to  lofe  at  once  their  whole  contact,  the  world 
might  be  concluded  not  to  be  full :  but  1  fee  not  how  it  thence  follows,  that  therefore 
there  can  be  no  vacuum.  For  my  part,  I  would  demand,  whether  the  fo  Itrong  co- 
hefion  of  the  marbles  be  neccflary  or.  not  to  the  plenitude  of  the  world.  If  it  be, 
how  chance  a  fufficient  weight  hung  to  the  lower  marble  can  immediately  draw  them 
alunder  ?  And  if  it  be  not,  why  does  not  Mr.  llobbes  aflign  fome  other  caufc  of 
their  fo  ftrong  adhefion,  if  it  depend  neither  upon  the  fpring  nor  weight  of  the  air  ? 
As  for  the  non-fepa ration  of  the  two  marbles  in  our  receiver,  I  have  faid,  in  the 
fame  31ft  experiment,  that  the  cauie  may  probably  be  the  prcflurc  of  the  air  remain- 
ing in  the  receiver  not  fufficiently  exhauftcd.  And  this  conjecture  I  have  more  fully 
defended  in  what  I  have  written  about  it  againft  Francifcus  Dims  ;  where  I  (hew,  that 
it  is  no  way  unlikely,  the  remaining  air  fhould  be  able  to  fultuin  a  weight  of  four  or 
five  ounces  hanging  at  the  lower  marble,  Gnce  the  free  air  was  able  to  fupport  between 
400  and  500  ounces  hanging  at  the  fame. 

But  Mr.  Hobbes  tells  us,  that  the  caufe  I  aflign  of  the  cohefion  of  our  marbles  is 
liable  to  huge  inconveniences  •,  of  the  greatnefs  of  which  we  may  judge  by  the  firft 
of  them  ;  Confitentur  (lays  he)  turn  ipfi  turn  alii  omnes,  penderatienem  omnem  conatum  *f  »=• 
ejfe  per  lineas  retlas  undiquaqtie  ad  centrum  terra ;  cjf  proinde  non  cylindrum  vel  columnam 
Jieri,  fed  per  pyramidem,  cujus  vertex  ejl  centrum  terra;  bafu  pars  fuperfuici  aimofph.tr.e. 

*  They  themfclves  and  all  others  confefs,  that  all  ponderation  is  an  endeavour  every 
1  way  by  right  lines  into  the  center  of  the  earth  -,  and  fo  that  it  is  made  not  by  the 

*  figure  of  a  cylinder  or  column,  but  by  a  pyramid,  whofe  top  is  the  center  of  the 

*  earth,  and  whofe  bans  is  part  of  the  furface  of  the  atmofphere.'  As  if  it  were 
much  material,  whether  a  body,  whofe  balis  is  fcarce  two  inches  diameter,  and  v.  hole 
length  amounts  to  fome  thoufands  of  miles,  be  confidcrcd  as  a  cylinder  or  a  pyramid. 
Certainly  Stevinus,  and  other  learned  writers  of  the  hydroftatics,  would  fcarce  have 
made  his  an  objection,  fince  they  fcruple  not  to  make  it  a  poftulatum,  that  all  not  very 
diltant  perpendiculars  be  looked  upon  as  parallel,  though  they  allow  furh  perpendi- 
culars would  meet  in  the  center  of  the  earth.  What  he  adds,  partly  in  thefc  words, 
Ctnalus  ergo  punflorum  omnium  ponder antium  propa«abitur  ad  fitperfoim  marmot  is  fupe-  1#> 
ricris,  antequam  prjftt  propagari  ulterius  (pitta)  ad  terratr.  \  1  Therefore  the  cmieavour 

*  of  all  the  points,  that  ponderate,  will  be  propagated  to  the  furface  of  the  Upper 

*  marble,  before  it  can  be  propagated  further  (fuppofc)  to  the  earth -,'  and  partly,  in 
the  following  lines,  to  prove,  that  the  whole  endeavour  of  the  pyramid,  t!,.it  leans 
upon  the  upper  marble,  is  terminated  there,  and  that  there  is  no  endeavour  of  the 
atmofplierc  againft  the  under- fuperficies  of  the  lowermoft  marble:  this  ratiocination 
ieems  grounded,  partly  upon  a  conceit  of  his  about  the  nature  of  gravity,  according 
10  which  I  lie  not,  why  any  body  placed  between  the  fides  of  that  pyramid,  or  ra- 
ther cone,  whereof  the  upper- fuperiicies  of  the  higher  marble  is  the  bails,  fliou]  j 
ddcend  upon  the  account  of  gravity ;  .and  partly  from  a  miftakc  of  my  opinion.  For 
1  do  nowhere,  that  I  know  of,  fpeak,  as  if  I  thought  this  fullentation  of  the  lo.u  r 
marble  were  performed  by  little  globules,  or  other  minute  bodies,  protruding  one 
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another  directly  towards  the  center  of  the  earth,  and  rebounding  from  a  perfectly 
fmooth  fuperficies :  nor  need  I  fay,  that  the  lower  ftone  is  fuftained  by  the  preflure 
of  the  felt-fame  pillar  of  the  atmofphere,  that  is  incumbent  on  the  upper,  fince  other 

{>arts  of  the  atmofphere,  fome  on  the  one  hand,  and  fome  on  the  other,  prefling  ob« 
iquely  upon  the  uneven  furface  of  the  earth,  may  have  their  prefiure  upward  ter- 
minated againft  the  lower  furface  of  the  undcrmoft  marble.  And  in  the  mentioned 
Hifttry  of  fluidity  and  frmnefs,  fpeaking  {page  187.)  of  the  adhefton  of  flat  glades 
(and  the  reafort  is  the  lame  in  our  flat  marbles)  I  plainly  deduce  it  from  the  preflure 
of  the  fluid  air,  which,  like  a  liquor,  diftufing  itfelf  upon  the  furface  of  the  terref- 
tr'ul  globe,  becaufe  its  defcent  is  there  refifted,  does,  like  water  and  other  liquors, 
prefs  almoft  equally  every  way,  and  ftrongly  endeavour  to  thruft  away  any  body 
againft;  which  it  can  bear  •,  fo  that  wherever  the  prclTure  is  taken  off  from  one  part 
of  a  body,  and  not  from  the  oppofite,  that  body  will  be  preft  toward  that  part, 
whether  it  be  downwards,  or  fidewards,  or  upwards,  where  that  formerly  equal  re* 
fiftance  is  removed.  And  this  explication  I  do  in  that  difcourfe  back  with  confider- 
ations  and  experiments,  which  Mr.  Hobbts  is  not  pleafcd  to  take  any  notice  of: 
wherefore  I  hold  it  not  amifs  to  add  here  two  or  three  other  experiments  to  one  of 
thofe  mentioned  there. 

First  then,  an  teolipile  being  by  heat  freed  from  air  as  much  as  you  can,  if  the 
little  hole  at  the  extremity  of  the  neck,  by  which  the  air  gets  in  and  out,  be  prefently 
and  carefully  ftopt  with  wax,  and  afterwards  fuffered  to  cool,  there  will  not  be  in  the 
cavity  of  the  solipile  a  refiftance  any  thing  near  equal  to  the  predure  of  the  outward 
air.  And  therefore  if  you  perforate  the  wax,  that  air  will  violently  be  impelled  in  at 
the  unftopt  orifice,  whether  the  neck  be  held  parallel  or  perpendicular  to  the  horizon, 
or  in  any  other  fuuation  in  refpect  of  the  center  of  the  earth.  And  the  like  will 
happen,  if  the  reolipilc  be  unftopt  under  water. 

Next,  I  relate  in  the  mentioned  hiftory,  that  having  drawn  fome  of  the  air  out  of 
a  large  glafs  with  a  narrow  mouth,  and  thereby  deftroyed  the  equality  of  force  betwixt 
the  weight  of  the  outward  air,  and  the  now  weakened  lpring  of  the  inward  j  I  found, 
that  by  immediately  applying  a  flat  body  to  the  orifice  cf  the  vcflrl,  that  body  was. 
readily  lifted  up  and  fuftained  in  the  air  as  long  as  I  pleafed,  though  the  weight  of  ie 
exceeded  twenty  ounces. 

Thirdly,  I  lately  met  with  the  relation  of  an  experiment,  which  does  abundantly 
make  out  tlx  power  of  the  ambient  atmofphere  to  prefs  bodies  againft  each  othtrr 
when  it  cannot  get  between  their  internal  furfaccs.    For  the  ingenious  author  of  the 
Magdcburgic  experiment  writes  to  the  indubious  Scbcttus,  that  having  cuufed  two 
coppcr-pbtts  to  be  made  almoft  in  the  form  of  fcales  a  little  above  half  an  ell  in 
diameter,  and  exactly  congruous,  if  laid  upon  one  another-,  Has  (fays  our  Jefuit) 
**£  p,  JS  mutuo  Jibiimpcnit,  fc?  aerem  extrabif,  adeo  ab  tx'.trni  airis  gravitate  co,npreff,e  at  que  unit.t 
twmm*.    tcttentur,  ut  fex  viri  robujii  eas  divellere  non  pofftnt.    Quid  ft  andem  adhibit  0  otuni  conatu 
ft'  4f  »•  divellantur,  erepitum  edunt  Jclopeti  out  mvfquet/e  explt/icni  nan  minor m  ;  quamprimum  vera 
pir  daviculutn  feu  epijiomium  apertum  vel  minimus  adit  us  laxatur  aeri,  fponte  feparantur. 

*  Thele  fcales  he  puts  one  upon  another,  and  draws  out  the  air,  and  then  arc  they  kepD 

*  fo  compreft  and  united  by  the  gravity  of  the  external  air,  that  fix  ftrong  men  cannot 

*  pull  them  afunder.    But  if  at  length,  by  the  ufe  of  the  utmoft  endeavour,  they  are 

*  plucked  infunder,  they  make  a  noife  equal  to  the  report  of  a  mufquet  -,  but  as  fooi> 
4  as  ever,  by  the  ftop-cock  opened,  there  is  the  leaft  entrance  givx-n  to  the  air,  thep 

*  are  fevered  of  their  own  accord.* 
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And,  fourthly,  if  a  glafs  phial  (fuch  as  will  be  anon  more  fully  delcribed)  have  a 
pipe  open  at  both  ends  fo  fitted  into  it,  that  no  air  can  get  in  and  out  betwixt  the 
neck  and  it ;  and  if  the  phial  be  fo  far  filled  with  water,  that  the  lower  end  of  the 
pipe  be  well  immerled  therein  •,  if  then  you  fuck  at  the  upper  end  of  the  pipe,  the 
water  will  afcend  to  a  good  height  i  which  argues  its  being  forced  upwards  by  the 
oblique  preflure  of  the  air  in  the  phial :  for  it  is  only  in  the  pipe,  and  not  in  the 
phial,  that  there  is  any  air  in  the  fame  perpendicular  with  the  water  that  is  impelled 
up. 

But  let  us  follow  Mr.  Hobbes  a  little  further.  Having  afked  this  queftion,  Sei 
vis  ilia  elaftica,  quant  in  acre  effe  dicunt,  nihilne  ad  marmorfuftinendum  conferre  potejl  ? 
he  anfwers,  Nihil  omnino ;  non  enim  conatus  in  aire  eft  ullus  ad  centrum  terra  magis  quant  Pag,  ,0| 
ad  aliud  quodvis  punclum  univerfi.  Quoniam  enim  gravia  omnia  tendunt  a  circumferentia 
atmofpb.tr a  ad  centrum  terra,  Of  inde  rurfus  ad  circumferentiam  atmofphara  per  eafdem 
lineas  reflexas,  conatus  furfttm  conatui  deorjum  aqualis  erit,  1$  proinde  mutno  fe  perimentes 
neutri  conabuntur  via.    *  But  can  the  fpring,  which  they  fay  is  in  the  air,  confer  no- 

*  thing  to  the  holding  up  the  marble  ?  nothing  at  all :  for  there  is  no  endeavour 

*  of  the  air  to  the  center  of  the  earth,  more  than  to  any  other  point  in  the  univerfe, 
«  For  feeing  that  heavy  things  tend  from  the  circumference  of  the  atmofpherc  unto  the 

*  center  of  the  earth,  and  thence  again  to  the  circumference  of  the  atmofphere  by 
1  the  fame  reflected  lines,  the  endeavour  upwards  will  be  equal  to  the  endeavour 
1  downwards,  and  fo  deftroying  one  another,  they  will  endeavour  neither  way.'  But 
that  the  fpring  of  the  air  may  perform  fomewhat  in  the  cafe  propofed,  I  hope  the 
newly  mentioned  experiments  have  evinced.  And  the  reafon  he  annexes  to  his  ne- 
gative, as  alfo  the  difficult  example  he  fubjoins,  of  a  man  lying  in  the  bottom  of  the 
lea,  feem  rather  oppofed  to  the  weight  than  the  fpring  of  the  air.  But  we  have  al- 
ready, both  by  experiments,  and  by  his  own  conceflions,  fufficiently  proved,  that  the 
air  is  not  devoid  of  gravity :  and  that  it  likewife  gravitates  upon  rhe  terraqueous 
globe,  which  in  this  page  he  feems  to  deny,  we  have  proved  by  divers  reafons,  and 
particularly  in  our  25th  experiment,  by  the  vaft  expanfion  of  air  under  water,  when 
the  prcfiure  of  the  incumbent  air  was  taken  oft*  from  the  water. 

As  for  the  fchemc  he  annexes,  I  confefs  I  do  not  well  fee  what  he  drives  at  in  it ; 
at  lcall  if  it  be  intended  for  a  confutation  of  the  conjecture  I  have  been  defending : 
nor  am  I  the  only  perfon,  that  complain  of  his  writing  often  enough  obfcurely.  And 
as  far  as  we  can  judge  by  the  conclufion,  couched  in  thefe  words,  Non  pot  eft  er<*o 
pars  BC.  (which  in  the  explication  of  the  fchemc  he  calls  pars  atmofpbar*  intra  tot  am 
pofita  ubicunque)  (propter  mcgnitudinem)  quant  umvis  gravis  Jit,  defeendtre,  neque  ago 
premere five gravit are;  4  Therefore  the  part  BC  (that  is,  a  part  of  the  atmofphere 
4  placed  any  where  within  the  whole)  cannot  (by  reafon  of  its  grounds)  defcend,  al- 
4  though  it  be  heavy,  and  therefore  it  cannot  prefs  or  gravitate  his  notions  about 
gravity  are  fomewhat  itrange,  and  probably  cither  do  not  concern  US,  or  will  be 
found  repugnant  to  thofe  experiments,  on  which  our  conjecture  is  grounded. 

And  as  for  what  he  adds.  Si  pojjibile  tffe  negarem,  ut  diligent  id  (J  arte  human  1  dua  Rgitt. 
fuperficies  ccrporum  duorum  inter  fe  per  omnia  puufla  ita  accurate  ccngrua  fiant,  ut  ne 
minima  quidem  ccrpufculo  creabili  tranfitus  permittatur,  non  video  qnomodo  till  cut  [nam 
bypotbefim  tueri,  aut  negaticnem  noftram  improbitatis  arguere  jure  pojjent :  4  If  I  fliould 
4  deny  it  pollible,  that  by  the  art  of  man,  two  furfaccs  of  two  belies  could  be  made 
4  fo  accurately  fit,  that  they  mould  touch  in  all  points,  fo  that  there  could  no  crcable 
4  corpufcle  pal's  between  them  I  do  not  fee,  how  they  could  defend  their  own  hypo- 
"  thclis,  or  dilprove  our  negative  aflcrtion     I  confefs  I  do  not  fee  how  this  argumcn- 
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tation  proves  any  thing  againft  the  intereft,  either  of  the  weight,  or  fo  much  as  of  the 
fpring  of  the  air  in  the  cohcfion  of  our  marbles.  For,  provided  that  the  corpufcles 
or  the  air  get  not  in  between  the  two  ftones,  the  preiTurc  of  the  air  may  well  fuffice 
to  keep  them  together.  And,  laftly,  as  for  that  modeft  paflagc  (that  immediately 
ftgfts,  precedes  the  words  newly  recited)  wherein  he  fays,  Utraque  ilia  pbantafia,  turn  gra- 
**•  vitatis  atmofpb<cr*,  turn  vis  elaftic*  five  antitupia  acris,  /omnium  erat.  Siquidem  autem 
iilis  concederetur  effe  aliquant  in  filiculis  aais  antilupiam,  quttretque  aliquis,  wide  ilia  cur- 
vata  quidem  fed  quiefcenlia  m&verentur  rurfus  ad  reilitudinem,  deberent  ills,  fi  pk^fici 
baberi  volunt,  caufam  ejus  aliquam  pefiibilem  affigmsre :  *  Both  thefe  fancies,  as  well  that 

*  of  the  weight,  as  of  the  fpring  or  antitupy  of  the  air,  arc  dreams.    But  if  it  be 

*  granted,  that  there  is  a  kind  of  recoiling  in  thofc  fmall  hairs  or  flender  corpufcles, 
'  of  which  the  air  confifts  •,  one  may  inquire,  whence  it  is,  that  thofc  crooked  bodies, 

*  fettled  and  at  quiet  in  that  poiturc,  came  to  be  moved  into  a  ftreightnefs.  They 

*  ought,  if  they  will  be  efteemed  natural  philofophers,  to  aflign  fomc  poflible  caufe 

*  of  this  :'  we  have  already  given  an  account,  why  we  forbore  to  aflign  a  caufe  of 
the  motion  of  reftitution  ;  but  mcthinks  Mr.  Hobbes  might  have,  for  the  fpeaking  fo, 
chofen  a  fitter  place  than  this,  where  he  gives  me  fo  fair  an  opportunity  to  tell  him 
again,  that  he  Ihould,  if  he  would  be  thought  a  Naturalift,  have  afligned  fome  caufe 
of  the  phenomenon,  about  which  he  had  all  this  while  been  difputing  •,  which  fince 
even  he  himfelf  has  declined  to  do,  perhaps  the  phenomenon  will  be  thought  fome- 
what  difficult,  and  my  attempt  at  difcovering  the  caufe  of  it  will  be  at  lcaft  ex- 
cufed. 

But  after  having  fo  long  dwelt  upon  the  confidcration  of  our  marbles,  it  is  high 
time  to  proceed  to  what  remains. 

In  the  24th  page,  Mr.  Hobbes  has  that  paflagc  I  formerly  recited  touching  the 
glafs -fountains,  out  of  which  water  is  thrown  up  by  comprefled  air.  But  though  I, 
as  well  as  others,  have  made  ufe  of  fuch  fountains,  invented  by  Vincenzo  Vincenti  of 
Urbin,  and  was  unfatisfied  with  the  account  he  gives  of  their  phenomena  ;  yet  in 
regard  fomc  learned  men,  and  particularly  Dr.  Ward,  have  already  examined  his  ex- 
plication, and  I  am  not  obliged  to  do  fo  •,  I  fhall  only  take  notice  of  what  our  au- 
thor objects,  to  prove  that  this  phenomenon  cannot  be  folvcd  by  the  fpring  of  the  air, 
in  thefe  words  : 

v^        B.  Curnon  potcjl  aqua,  qu*  cum  injiceretur,  particulas  acris  comprimebat,  ab  iifdem 
particulis  fe  txplicantibus  rurfus  rejici  t 

A.  ^uia  locum  explicit*  majorem  non  requirunt  quam  ccmprtff*.  Quemadmcdum  in 
vafe  aqua  picno,  in  qua  tfftt  multitude  anguiliarum,  anguillas  five  in  ft  valutas  five  expli- 
cates idem  jemper  capit  lecus.  Propellere  ergo  aquam  per  vim  elcjhcum,  qu*  alia  non  eft 
quam  mctus  ccrporum  fe  explicanliuvt,  non  pcjjfunt. 

B.  Comparatio  ilia  aeris  cum  aqua  anguillis  plena,  noflris,  credo,  non  difplicrbit. 

*  B.  Why  cannot  the  water,  which  when  it  was  injected  did  comprefs  the  particles 

*  of  air,  be  again  caft  out  by  the  fame  particles  explicating  themfelvcs  ? 

♦  A.  Becaufe  when  explicated  they  require  no  greater  place  than  when  comprefled  : 

*  as  in  a  veflH  full  of  water,  wherein  arc  many  eels,  the  fame  proportion  of  place 
'  receives  them,  whether  they  are  folded  round  or  at  length.    Therefore  they  cannot 

*  drive  up  the  water  by  their  fpring,  which  is  nothing  clfc  but  the  motion  of  bodies 

*  explicating  themfelvcs. 

1  B.  The  comparifon  of  air  to  eels  in  water,  1  fuppofe,  will  be  well  received  by 

*  our  acadeayans.' 

But 
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But  the  Elaterifts  will  anfwer,  that  neither  can  his  earthy  atoms,  to  whom  he 
afcribes  the  rejection  of  the  water  forced  in,  truly  fill  up  more  parts  of  fpace  at  one 
time  than  at  another ;  and  therefore  the  objection  might  have  been  lpared  :  but  indeed 
it  reaches  us  not.  For  we,  as  Mr.  Holies  knows  well,  are  not  wont  to  compare  the 
air  to  eels,  but  to  wool :  and  though  each  hair,  that  makes  up  a  comprefled  lock  of 
wool  docs  not  really  fill  more  fpace  with  wool  when  extended  than  when  crumpled  •, 
yet  when  there  is  a  congeries  of  thefe  hairs  comprefled  together,  the  whole  fleece  or 
congeries  does  by  its  fpring  endeavour  to  thruft  away  thole  contiguous  bodies,  by 
which  it  is  penned  up,  as  I  have  more  fully  explained  in  my  epiftle :  fo  that  thefe. 
aerial  corpufcles,  being  pent  up  by  the  water  forced  into  the  glais,  ftill  endeavour  to- 
expand  themlclves  by  throwing  it  out. 

What  our  author  adds  in  the  fame  page,  as  if  they  were  miftaken,  that  think  the 
experiments  of  the  Plcnifts  tended  (efpecially  till  of  late)  to  prove,  that  the  genera- 
lity of  them  did  not  always  mean  by  a  vacuum  a  fpace  perfectly  devoid  of  all  cor- 
poreal fubftance,  but  any  fpace  here  below,  that  is  not  rilled  wich  a  vifible  body,  or 
at  leaft  with  air  (for  thefe  are  my  worJs,  to  which  I  fuppofe  Mr.  Hobbes  alludes) : 
to  this,  I  fay,  it  is  fcarce  worth  while  to  make  anfwer,  the  controverfy  being  of  fuch 
fmall  moment  (though  I  think  I  could  eafily  enough  do  it)  efpecially  fince  he  rather 
excufes  thofe,  that  may  have  negligently  exprefied  themfclvcs,  than  difproves  what  I 
faid.  And  fince  I  fpoke  chiefly  and  by  name  of  the  Peripatetic  fchools,  he  may  well 
allow,  that  their  expreflions  concerning  this  matter  were  not  always  fo  accurate,  whilft 
in  this  very  paflage  he  concludes  with  thefe  words  Vides  quam  inept  urn  fit  ad  explica-  ftgrtj* 
tionem  effethium  tali  urn  advocate  verba  metapborica,  ut  fugam  vacui,  borrorem  nature, 
Uc.  quiius  olim  ad  exijlimationem  fuam  tuendam  ufa  funt  fcboU  r  *  You  fee,  how  foolifli 

*  a  thing  it  is  to  bring  for  the  explication  of  fuch  effects  metaphorical  words,  as  the 
1  fhunning  of  a  vacuum,  the  abhorrence  of  nature,  l#c.  which  heretofore  the  fchools 

*  ufed,  to  defend  their  reputation.'  Nor  is  what  he  adds  concerning  the  vacuum  to 
be  attributed  to  Democritus  and  Epicurus  cither  clear  enough,  or  of  concernment 
enough  to  our  difpute,  to  be  infilled  on  by  us-,  efpecially  fince  1  fee  not  to  what  pur- 
pofe  ne  brings  it  in. 

But  there  are  in  this  page  two  particulars,  which,  though  they  make  little  or  no- 
thing againfl  what  I  faid  of  the  Plenifts,  may  deferve  to  be  taken  notice  of. 

The  fecond  (for  I  think  it  expedient  to  dilpatch  that  firft)  is  couched  in  thefe 
words;  In  bydriis  perf oralis  idea  b*ret  aqua,  quia  qu<e  per  tanlillum  foramen  exiturit,  adeottp%^ 
exigua  ejty  ut  non  pojjet  it  a  in  longitudinem  fe  diffuttdere,  ut  defcendendo  aditum  acri  facial, 
per  foraminum  circumferentias ;  neque  air  ab  ixeunte  aqua  pulfus  locum  alium  (in  mundo 
pleno)  habere  potejl  prttcrquam  quern  aqua  defer et i  *  In  the  gardener's  watering-pots 

*  therefore  is  the  water  fufpended,  becaufe  that  which  ifiues  out  at  fo  fmall  a  hole  is 
4  fo  little*  that  it  cannot  diftui'e  itfelf  to  fuch  a  length,  that  by  its  defcent  it  may  give 

*  paflage  to  the  air  through  the  circumferences  of  the  holes.    Korean  the  air  driven 

*  off  by  the  water  going  out  find  any  other  place,  befides  that  which  die  water 

*  leaves.' 

But  this  experiment  I  have  already  examined  as  it  is  propofed  in  his  Elements  of" 
Pbilofopby;  and  therefore  I  fhall  now  only  fay  to  the  light  variation  I  find  of  it  here, 
that  the  reafon  here  afligncd,  why  the  water  in  gardeners  pots  clofed  at  the  top  does- 
•  not  defcend,  is  not  rightly  afligncd,  fince  (to  omit  other  objections)  by  Monficur 
Pafcbal's  experiment  it  appears,  that  though  in  pipes  of  no  great  length  the  water 
will  not  run  out,  yet  if  the  pipe  be  long  enough,  though  the  orifice  be  no  wider,  tlit 
water  will  defcend  without,  giving  paflage  to  the  air  at  the  circumference  of  it. 

Bu: 


1 


Digitized  by  Google 


230  An  Examen  cf  Mr.  H  o  b  b  e  &s 

r*z>H-  But  the  other  particular  here  mentioned  by  Mr.  Hobbes,  who  thus  propofes  it,  jgjeJ 
per  fiftulam  ore  aquam  Jugit,  a'erem  medium  prius  fttgit,  quo  diftentum  a'erem  externum  re- 
tncrjet  •,  qui  remolus  locum  (in  plena )  habere  nifi  proximum  removendo  non  poteft  ;  fcr  fic 
contimta  pulfione  aqua  tandem  pellitur  in  fijlukm,  fucceditque  aeri,  qui  exugitur  :  He  that 

*  fucks  water  into  his  mouth  by  a  pipe,  firft  fucks  up  the  air  between,  whereby  he 

*  removes  the  diftended  external  air,  which  being  removed  (the  world  being  full)  it 
«  can  have  no  place  but  by  removing  the  next,  and  fo  by  continual  pulfions  the  water 

*  is  at  length  driven  into  the  pipe,  and  doth  fuccecd  the  air,  which  is  fucked  out  ;* 
deferves  a  more  particular  confidcration.  For  this  account  of  the  afcenfion  of  li- 
quors by  fnclion  is  not  only  here  given  by  Mr.  Hobbes,  but  for  the  main  by  the  learn- 
ed (Sajfendus  himlclf,  and  other  Atomifts,  and  is  generally  acquiefced  in  by  the  mo- 
dern philoiophers  •,  perhaps  the  rather,  becaufe  it  fecms  not  to  eflablifh  or  overthrow 
a  vacuum.  But  though  I  fhall  not  deny,  but  that  many  phenomena  of  nature  may 
be  probably  explicated  by  this  propagation  and  return  of  motion  yet  there  are  fome 
phenomena  here  below,  which  I  fee  not  how  the  Cartefians,  or  the  Atomifts,  or  Mr. 
Hobbes  can  explicate,  without  admitting  the  fpring  of  the  air,  and  which  perhaps  by 
the  fpring  of  the  air  may  be  explicated,  without  the  recurring  to  fuch  a  propagation 
and  return  of  impulfe.  Divers  inftances  to  this  purpofc  I  eliewhere  conhder,  but  at 
prefent  I  fhall  propofc  only  one  experiment  purpofcly  devifed  to  fhew,  that  both  Va- 
cuifts  and  Plcnifts  lhoukl  admit  an  elaftical  power  in  the  air.  I  took  then  a  glafs- 
vefiel  confilting  of  two  parts ;  the  one  was  a  phial  capable  of  containing  about  a  pound 
of  water,  and  the  other  a  pipe  open  at  both  ends,  die  lower  of  which  reached  within 
two  inches  of  the  bottom  of  the  phial.  This  pipe  was  by  the  glafs-man  faftened  into 
the  neck  of  the  phial,  not  by  any  cement,  left  it  fhould  be  pretended,  that  the  air 
might  undifcernedly  get  in  or  out,  but  with  melted  glafs  of  a  good  thicknefs  :  into 
this  veflTel,  by  the  open  pipe,  I  at  length  (for  it  is  fomewhat  difficult)  poured  water 
enough  to  fwim  a  pretty  way  above  the  lower  extreme  of  the  pipe,  and  then  often 
inclined  the  veflel,  to  give  a  free  intercourfe  betwixt  the  air  within  the  phial  and  that 
without  it,  that  if  the  internal  air  were  compreffed  by  the  affufion  of  the  water,  it 
might  free  itlelf,  as  it  readily  did  by  afcending  in  bubbles  along  the  inclined  pipe, 
till  die  outward  and  inward  air  were  reduced  to  an  equality  of  prefllire.  Now  if  all 
fuction  were  produced  by  the  preflltrc  of  the  air,  thruft  away  by  the  dilated  cheft  of 
him  that  fucks,  and  fo  thrufting  the  water  or  other  liquor  into  the  pipe  at  which  he 
lucks,  it  fecms  evident,  in  our  cale,  that  the  water  would  not  afcend  by  friction  j 
fince  by  the  contrivance  of  the  veflel,  the  air  thruft  away  by  him,  that  fucks,  cannot 
at  all  come  to  bear  or  prtfs  upon  the  water.  And  yet,  whether  the  pipe  were  in- 
clined or  erected,  the  water  did  according  to  my  expectation  cafily  enough  afcend, 
upon  fuction,  to  the  top  of  the  pipe,  and  ran  over  into  my  mouth.  I  fay,  cafily 
enough  •,  becaufe  that  though  the  fpring  of  the  air  pent  up  in  the  phial  were  able, 
upon  the  dcrcafe  of  the  preffure  of  the  outward  air,  occafioned  by  my  fucking,  to 
impel  the  water  ftrongly  enough  into  the  pipe ;  yet,  when  a  pretty  quantity  of  water 
had  been  fo  impelled  up,  the  included  air  gaining  thereby  more  room  to  expand  it- 
felf,  its  fpring  was  thereby  fo  far  weakened,  that  the  water  afcended  far  lefs  eafily  than 
in  ordinary  fuction.  The  other  circumftances  worth  noting  in  this  experiment  be- 
long not  to  this  place ;  and  what  has  been  delivered  may,  I  hope,  fuffice  for  the 
purpofe  it  is  alleged  for.  Only  one  particular  I  fhall  here  add,  by  way  of  confirma- ' 
tion  of  what  I  faid  touching  the  weakened  fpring  of  the  air,  and  it  is  this ;  that 
partly  to  fhew  fome,  who  yet  embrace  the  opinion  of  the  fchools,  that  the  afcenfion 
of  the  water  in  the  pipe  did  not  proceed  from  any  fuch  tendency  in  the  water  itlelf  to 

afcend 
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afcend  for  prevention  of  a  vacuum,  and  partly  for  other  reafons,  that  concern  not 
this  place,  I  did  carefully  take  out  the  water  by  degrees,  till  the  lower  end  of  thee 
pipe  was  but  very  little  under  the  furface  of  the  water  ;  though  in  the  cavity  of  the 
pipe,  the  water,  as  it  ufually  will  be  in  pipes  that  arc  not  wide,  was  a  pretty  deal 
higher.  Then  fuffering  the  vefTel  to  reft,  and  fucking  at  the  upper  end  of  the  pipe, 
the  water  (as  I  forefaw  it  would  be)  was  impelled  up,  yet  without  reaching  near  the 
top,  till  the  furfacc  of  it  was  fallen  a  little  below  the  bottom  of  the  pipe.  But  then, 
though  1  continual  fucking,  no  more  water  afcended  into  the  pipe,  but  the  air  palling 
through  it  towards  my  mouth,  did  in  its  paflage  tofs  up  the  water,  that  was  already- 
in  the  pipe,  and  turn  it  into  bubbles  (of  a  ftrong  bigncls,  wlfcn  the  cavity  of  the 
pipe  would  permit  it)  which  broke  (not  wiihout  noil'c)  one  after  another:  and  thus 
the  afcending  air  for  a  pretty  while  kept  the  water  in  the  pipe  from  falling  back  to 
that  in  the  phial.  But  when  I  removed  my  mouth,  the  lpring  of  the  air  remaining 
in  the  cavity  of  the  phial,  being  debilitated  by  the  recefs  of  the  air  I  had  (as  men 
are  wont  to  fpeak)  fucked  out,  it  was  not  able  to  refill  the  preflure  of  the  outward 
air,  and  accordingly  the  water  in  the  pipe  was  not  only  dcprefled  into  the  phial,  but 
the  outward  air  forced  its  way  in  many  bubbles,  and  not  without  fome  noife,  through 
the  water  contiguous  to  the  bottom  of  the  pipe,  till  the  preflure  of  the  included  air 
and  that  of  the  atmofphere  were  redifced  to  an  equality. 

But  in  the  fame  515th  page  our  author  tells  us,  that  the  fociety  he  writes  againft,, 
would  have  the  caufc  of  filtration,  and  that  of  the  paflage  of  water  through  fiphons, 
to  be  the  fame.  To  which  he  annexes,  this  peremptory  paflage ;  Id  vera  impoffibile- 
eft.  Nam  in  fiphont  nlfi  ambo  crura  aqua  impleantur,  aqua  e  pdvi  nan  afcendct.  Afcen- 
Jioms  caufa  in  pannum  eft  molus  Hie  tcrrearum  atemorum,  qua  aqua  cdttigua  funty  wotusr 
(inquam)  circular  is  fwtplex  a'cri  in  quo  movent ur  communicatus  ;  qua  atomi  aquam  ferientet 
in  materiam  laneam  incutiunt ',  incujjja  aulem  magis  magifque  madefaciunt^  donee  madida  tola- 
Jit.  Cum  vero  madida  to/a  Jity  &c.  '  But  that  is  impoflible :  for  in  a  fiphon,  unlefs. 
1  both  legs  are  filled  with  water,  the  water  will  not  afcend  out  of  the  bafon..  The. 

*  caufe  of  its  afcent  into  that  cloth  is  the  motion  of  the  earthy  atoms,  which  are  near 
1  the  water  ;  I  fay  the  fimple  circular  motion  communicated  to  the  air,,  in  which  they; 

*  move  which  atoms  ftriking  the  water,  beat  it  up  into  the.  woolly  matter,  which; 
1  beating  of  them  againll  the  cloth,  makes  it  more  and  more  moiftr,  tUl  it  becomes . 

*  all  over  wet-    And  when  it  is  fo,  &c.'    Thus  far  he ;  but  the  paflage  in  my  epiftle,, 
upon  which  he  fecms  to  have  grounded  his  oppofition,  is  but  this,  (wherewith  I 
begin  my  35th  experiment)  Some  learned  mathematicians  (I  meant  the  induftrious. 
Scbottus  and  fome  Cartefians)  lave  of  late  ingenioufly  endeavoured  to  reduce  JHtres  to  jf- 
pbons  ;  tut  ftill  the  cr.ufe  of  the  afcenfion  of  water  and  other  liquor^  both  in  fiphons  and. 
filtration*  needing  (fcr  aught  we  have  yet  found)  a  clearer  difcovcry  and  explication,  we. 
were  defircus  to  tryt  &c.    So  that  neither  did  I  afcribe  this  reduction  (of  filtres  to  fi- 
phons) to  a  fociety,  which  was  not  then  in  being,  nor  perhaps  fo  much  as  deflgned  -,. 
nor  did  I  adopt  it  myfelf  •,  but  exprefled  a  defire  to  have  it  further  examined.    But  as  . 
for  the  caufe  of  filtration  itfelf,  I  may  take  a  fitter  opportunity  to  difcourfc  of  it:  in  = 
the  mean  time,  1  doubt,  whether  the  reafon  here  afligned  by  Mr.  Hobbes  will  not 
leem  as  well  precarious,  as  the  motus  circularis  ftmplex  of  earthy  atoms,  whereon  it  is ; 
grounded.    Nor  does  his  explication  render  a  reafon,  why  quickfilver  will  not  afcend ! 
the  14  th  part  as  high  in  the  filtrc,  though  in  part  immeried  into  it,  as  water;  nay, 
will  not  reach  fo  high,  where  it  is  contiguous  to  the  filtre,  as  where  it  is  not:  nor  why 
it  fhould  begin  to  afcend,  fince,  for  aught  he  Ihews  to  the  contrary,  the-  preflure  of; 
the  air,  even. in  the  fenfe  he  takes  the  air,  ought  to  be  the  fame  on  that  ,  part  of  the: 

forfaca; 


Digitized  by  Google 


232  An  Examen  of  Mr,  Hobbes'x 

furface  of  the  liquor,  which  is  contiguous  to  the  filtre,  and  on  any  other  part  of  the 
fame  furface.  To  which  I  Ihull  only  add,  that  as  rcfolutely  as  Mr.  Hobbes  fays  it  is 
impofliblc  for  the  water  to  afcend  out  of  the  veflel  into  a  fiphon,  unlefs  both  the  legs 
be  filled  with  that  liquor,  he  would  probably  have  fpoken  more  warily,  and  diftin- 
guimed  betwixt  fiphons,  if  he*  had  been  pleafed  to  take  notice  of  what  I  relate  in 
the  i-jrementioned  35th  experiment,  of  a  fmall  glafs-fiphon  I  devifed,  whereof  when 
the  fhortcr  leg  was  but  dipped  in  water,  the  liquor  did  prefently,  as  it  were  of  itfclf, 
run  down  the  longer  leg.  Which  experiment,  befides  other  confidcrations,  may  in- 
duce us  to  fufpeft,  that  the  nature  ot  fiphons,  and  of  filtration,  may  not  yet  be  fo 
thoroughly  underftood,  as  not  to  deferve  a  further  inquiry. 

But  to  draw  at  length  towards  a  conclufion  of  our  troublefome  Examen  ;  it  remains 
only,  that  I  take  tome  notice  of  the  general  corollary,  that  Mr.  Hobbes  is  pleafed  to 
deduce  from  his  whole  dilcourfe,  of  the  experiments  exhibited  in  our  engine. 
'ir"J'  A.  Fat  ens  ergo  (fays  he)  nihil  bail enus  a  colkgis  tuts  promo  tarn  ejfe  fcienliam  caufarum 
naturaltum,  ni/t  quod  units  eorum  macbinam  invenerit,  qua  motus  excttari  alris  poffit  talis, 
ut  partes  fpbxr*  fimul  undiquaque  tendant  ad  centrum,  &  ut  bypolbefes  Hobbiana;,  ante 
quidem  Jalis  probabiles,  bine  reddantur  probabiliores. 

B.  Nec  fateri  pudet    nam,  ejl  aliquid prodire  tenus,  ft  non  datur  ultra. 

A.  £htid  tenus  ?  Quorfum  autem  tantus  apparatus  cif  fumpttts  macbinarum  faelu  dif- 
ficilium,  ut  eat  enus  tantum  prodiretis,  quantum  ante  pr  dierat  Hobbius  ?  Cur  nonindt 
poti  us  incepifiis,  ubi  ilk  defut  ?  cur  principiis  ab  eo  pc/nis  non  eft  is  uft  ?  Cumque  Arifto- 
teles  TtBt  dixijfet,  Ignorato  motu  ignerari  natwram,  quomodo  tantum  in  vos  fufcipere  onus 
euftejlis,  Sec, 

*  A.  You  confefs  then,  that  your  collegiates  have  as  yet  in  nothing  advanced  the 

*  knowledge  of  natural  caufes,  but  that  one  of  them  hath  found  out  an  engine,  in 

*  which  there  may  be  fuch  a  motion  of  the  air  excited,  that  the  parts  of  the  fphere 
1  may  together  every  way  tend  unto  the  center ;  and  that  the  hypothefes  ot  Mr. 

*  Hobbes,  before  probable  enough,  may  be  thence  made  more  probable. 

1  B.  Right  •,  1  am  not  alhamed  to  confefs  it ;  for  it  is  fomtwhat  to  arrive  lb  far, 

*  if  we  can  make  no  further  progrefs. 

'  A.  Why  jo  far?    To  what  end  fuch  preparation  and  charge  for  engines  difficult 

*  to  be  made,  to  make  no  further  difcovery  than  Mr.  Hobbes  had  made  before  you  ? 

■  Why  did  you  not  rather  begin  where  he  ended  ?    Why  did  you  not  ufc  the  prin- 

*  ciplcs  he  had  laid  ■,  and  .when  Ariftotle  had  rightly  faid,  that  without  the  knowledge 

*  of  motion  there  is  no  knowledge  cf  nature  ;  how  durlt  you  take  fuch  a  talk  upon  your- 

■  felves?' 

As  to  what  he  fays  to  the  difparagement  of  the  afiembly,  and  in  his  own  praife,  the 
laws  I  prefcribai  myiclf,  at  the  beginning  of  this  dilcourfe,  forbid  me  to  reply  to 
what  is  more  likely,  amonylt  civil  and  judicious  readers,  to  prejudice  his  own  repu- 
tation, than  theirs  he  is  fo  difpleafcd  with.  And  as  for  that,  which  he  afligns  to  be 
the  ul'e  of  our  engine,  1  ih  ill  very  willingly  leave  it  to  the  ingenious  to  judge,  what 
ufe  may  be  made  of  it.  But  as  for  this  mentioned  by  Mr.  Hobbes,  if  he  means  here, 
as  he  eiflwhere  teaches  (pag.  13  and  19)  th  .t  the  motion  he  fpraks  of  is  produced 
by  lint  of  the  air  impelled  betwixt  the  fides  of  the  fueker  and  the  cylinder;  perhaps 
it  will  be  thought  I  have  fufficientiy  proved,  that  it  is  not  a>.y  of  its  ufes,  fo  far  is  it 
from  being  its  chief  or  only  ufe.  But  1  confefs  I  Lmcwhac  wonder  Mr.  Hobbes 
fhould  quarrel  with  me  (for  it  is  I  that  in  my  epiitle  employ  the  following  verle} 
for  faying,  6 
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Eft  illiquid  prodire  tenus,  fi  ncn  datur  ultra. 

*  Thus  to  have  made  an  entrance,  though  we  mifs 

'  Of  further  progrefs,  fome  performance  is.* 

» 

.And  this  not,  as  fome  would  perhaps  fufpect,  becaufe  I  do  not  imitate  him,  in  fpcrak- 
ing  of  myfelf,  as  he  docs  of  himfclf,  but  becaufe  he  thinks  the  expreffion  too  arro- 
gant. For  fince  he  here  confeffes,  that  his  hypothefes  are  by  this  engine  rendered 
more  probable,  fome  will  perchance  think  that  to  be  enough  to  entitle  my  experiment 
to  fome  degree  of  ufefulnels,  unlefs  Mr.  Hobbes's  doctrine  of  the  air  had  found  more 
embracers  than  before  thefe  feafonable,  though  defpifed  experiments,  it  was  obferved 
to  have.  But,  fince  cither  of  us  may  be  partial  in  his  own  cafe,  I  am  very  well  con- 
tent to  leave  others  to  judge,  both  whether  my  expreffion  have  been  guilty  of  arro- 
gance, and  how  much  he  has  done  more  than  prodire  tenus  in  all  the  paft  long  d  fcourfe 
againft  me,  when  they  have  confidcred,  what  new  experiment  or  matter  Of  fait  Mr. 
Hobbes  has  therein  added  to  enrich  the  htftory  of  nature,  what  new  truths  he  has 
difcovered,  or  what  errors  (except  one  of  his  own  in  the  laft  page)  he  has  well  con-* 
futed.  Thefe  things,  I  fay,  I  am  very  well  content  to  leave  to  be  judged  of  by  all 
difintcreftcd  perfons,  without  being  much  difcouraged  by  the  differing  (train,  wherein 
Mr.  Hobbes  thinks  fit  to  fpeak  of  his  own  performances  and  mine,  or  invited  to  imiratc 
him  in  that  way  of  writing;  my  endeavours  (fuch  as  they  are)  having  hitherto  been 
favoured  with  fuch  a  reception  among  the  Virtuofi,  that  poflibly  I  may  have  almoft 
as  little  need  as  rcafon  to  commend  them. 

But  it  is  fomewhat  troublefome  work  to  argue  long  with  a  man,  that's  angry  with 
an  expreffion,  which  perhaps  none  but  he  would  have  found  fault  with  for  want  of 
modefty :  and  therefore  as  I  have  left  unrccitcd  fevcral  provoking  and  very  unde- 
leted expreffions  he  employs  in  the  fame  page,  and  even  that  paflage,  where,  to 
prove  our  naturalifts  and  mathematicians  profefied  they  would  not  receive  truth  com- 
ing from  him,  he  alleges  only  a  faying  (whether  true  or  no,  I  examine  not)  of  Dr. 
Owen,  who,  befides  that  his  profeflion  was  divinity,  not  philofophy  or  mathematics, 
neither  is  nor  ever  was  of  our  fociety :  as,  I  fay,  I  have  (for  the  reafon  newly  inti- 
mated) declined  taking  notice  of  matters  of  this  nature  ;  fo  I  will  not  now  ftay  to  in- 
quire, why  he  urges  us,  whom  he  would  have  men  take  for  Vacuilts,  with  the  au- 
thority of  Ariftctle,  whom,  on  other  occafions,  he  is  wont  to  ufe  with  as  little  refpeft, 
as  if  he  were  a  member  of  our  fociety.  Nor  lhall  I  now  examine,  why  here,  and 
clfcwhcre,  he  fends  us  to  his  own  writings  for  the  doctrine  of  motion  ;  as  if,  to  omit 
antienter  authors,  fuch  great  perfonages  as  GaliUo,  Merfenvus,  Verulam,  Des  Cartes, 
GafenduSy  Balianus,  Johannes  Marcus  Mardt  Honor atus  Fabri  (not  to  mention  other 
moderns,  nor  thole  of  our  own  aflembly,  as  the  eminently-learned  Sir  Kenelme  Di?byt 
and  the  others,  whom  their  modefty  forbids  me  here  to  name)  had  not  moft  of  them 
learnedly,  and  fome  of  them  copioufly,  written  of  local  motion  before  Mr.  Hcbbes's 
books,  where  he  treats  of  it,  came  abroad  into  the  world :  this,  I  fay,  I  fhall  not 
infilt  on,  becaufe  I  would  haftcn  to  a  conclufion.  Only  one  thing  I  mutt  add,  that 
whereas. he  accufes  us  of  devifing  elaborate  and  fumptuous  engines,  I  do  not  fear  to 
find  fo  many  readers  of  his  mind,  that  I  need  make  them  excufes  for  what  perhaps 
will  obtain  their  thanks.  And  whatever  Mr.  Hobbes  may  think,  for  my  part  I  freely 
confefs,  that  I  love  truth  fo  well,  that  I  do  not  think,  not  only  my  pains  and  charges, 
but,  even  what  I  rate  much  higher,  my  time  itfelf,  too  much  for  the  difcovery  of 
truth  ;  or  (that  Mr.  Hobbes  may  not  think  mc  partial)  even  for  the  cftablifhment  of 
fuch  truths,  as,  though  difcovered  by  fome,  arc  yet  as  far  more  generally  oppofed 
than  embraced. 

Vol.  I.  H  h  There 
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There  remain  yet  fome  other  pages  of  Mr.  Hobbes**  dialogue,  wherein  he  fpeak* 
of  fire,  and  cold,  and  ice,  and  light,  and  colours,  and  fluidity,  and  hardnefs,  and 
thickncfs,  and  ethics,  and  politics,  and  the  duplication  of  the  cube,  and  the  qua- 
drature of  the  circle,  and  feveral  other  fubjects.  But  thefe  I  forbear  to  meddle  with, 
not  that  I  approve  them  all,  or  the  greatelt  part,  but  partly,  becaufc  I  am  too  much 
tired  already,  to  be  fond  of  engaging  in  controvcrfies,  that  I  am  not  tied  to  meddle 
with  (except  what  concerns  fluidity  and  firmnefs,  which  I  {hall,  God  willing,  exa- 
mine by  itfclf)  partly,  becaufc  divers  paflages  relate  to  perfons,  not  things :  partly 
hecaufc  I  do  not  much  fear,  that  Mr.  Hobbes  will  find  every  reader  fo  eafy  and  com- 
plaifant  as  he  makes  his  academian,  who  in  many  paflages  of  the  dialogue  fpeaks  not 
unfuitably  to  what  he  docs  in  the  laft  page  of  it  •,  where  he  excepts  but  one  particular, 
(and  that  is  neither  the  duplication  of  the  cube,  nor  the  fquaring  of  the  circle)  when  he 
tells  Mr.  Hobbes,  difcedo  jam  multo  (ut  mihi  videor)  quant  ante  certior,  fc?  qu*  dixijii 
omnia  teneo  13  probo :  and  partly,  becaufc  Mr.  Hobbes  has  fome  things,  as  about  fire, 
and  certain  colours,  which  I  am  not  forward  to  reject,  though  the  confiderations, 
that  incline  me  to  fome  fuch  opinions,  be  perhaps  very  differing  from  the  grounds, 
on  which  he  propofes  them.  And  indeed  as  well  my  nature  as  my  cuftom  forbids 
me  to  fcruple  to  learn,  if  I  can,  of  perfons  much  lefs  famous  than  Mr.  Hobbes.  It 
is  far  from  my  humour  to  write  againfl:  all  that  every  man  fays,  that  (how  caufelefsly 
focver)  writes  againft  me ;  and  I  am  almoft  as  much  indifpofed  to  reject  as  to  em- 
brace, without  diftinction,  whatever  it  be,  that  this  or  that  man  teaches. 

CHAP.  vir. 

( Being  an  Appendix  to  tie  paft  Difcourfe :) 
IVbcrc'm  is  examined  what  Mr.  Hobbes  teaches  concerning  Fluidity  and  Firmnefs. 

LTHOUGH  Mr.  Hobbes  do  not  name  me  for  the  maintainerof  the  opinions 
which  I  have  propofcd  in  the  Hiftory  of  Fluidity  and  Firmnefs,  and  which  he 
cenfures  •,  yet,  fince  that  hiftory,  after  having  been  mentioned  in  the  book  I  have 
hitherto  been  defending,  was  publilhed  a  good  while  before  Mr.  Hobhes's  dialogue , 
and  fince  fome  of  the  chief  particulars  he  cenfures  or  takes  notice  of,  are  delivered 
there,  and  fome  of  them,  perchance,  no  where  elfc ;  I  think  it  may  concern  me  to 
examine  what  he  fays  either  againfl:  my  opinions,  or  in  favour  of  his  own,  touching 
Fluidity  and  Firmnefs.  And  if  it  be  faid,  that  he  meant  not  his  objections  particu- 
larly againfl:  me,  but  rather  againfl:  fome  other  perfon,  who  may  have  liked  fuch 
opinions  I  (hall  anfwer,  that  I  am  content  to  leave  to  others  the  defence  of  their 
particular  opinions,  and  to  have  as  much  of  the  following  difcourfe,  as  is  concerned 
in  this  allegation,  looked  upon  as  written  only  upon  this  fuppofition,  that  my  writ- 
ings are  thofe  he  defigns  to  oppofe.  But  there  being  other  things  in  what  he  dtf- 
courfes  about  Fluidity  and  Firmnefs,  which,  for  the  reafons  frefnly  intimated,  I  think 
fit  here  to  confider,  I  chufe  to  gather  up  together  the  paflages  touching  thefe  fubje&s, 
which  I  find  fcattcrcd  in  his  dialogue,  that  Fmay  have  the  better  opportunity  to  clear 
up  the  matter  itfclf  under  debate. 

But,  before  I  go  further,  I  muft,  at  the  very  entrance  of  this  difcourfe,  take  no- 
tice, that  in  the  fifth  page,  where  Mr,  Hobbes  begins  to  difpute  againfl:  our  notion  of 
Fluidity,  he  very  much  miltakes  my  opinion,  as  may  appear  by  thefe  words,  which 
f#t»  $•     he  puts  into  the  mouth  of  hu  academian  ;  Sed  plerique  nofirum  naturam  fiuidsm  a  nan 
fittida  dijlinguimus  magnitudine  partiumt  ex  quibus  corpus  aliquod  confiat,  fc?  qrnfi  com- 

pingitwr: 
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pingitur :  itaque  non  mode  ai'rem,  aquam  &  liquorem  omnem,  fed  etiam  cinerem  pulve- 
rem,  tanquam  fluida  contemplamur.  Et  fluida  ex  non  fluidis  compqfita  effe poffc  non  nega- 
mus  ;  mm  divifibilitatem  Mam  infinitum  non  concoquimus.  To  which  he  anfwers,  Di- 
vifio  quidem  infinita  concipi  non  potrft,  divifibilitas  autem  facile.  Ego  contra.,  diftintHonm 
non  capio  intra  fiuida  fc?  non  fluida,  quam  fumitis  i  magnitudine  partium  ;  namfi  caper em, 
nana  ilia  five  ruder  a  ilia,  qua  jacent  in  ecclefia  Paulina,  mibi  dicenda  effent  fiuida :  fin 
propter  nimiam  lapidam  magnitudimm  fluida  ilia  effe  negaveritis,  defini  mibi  magnitudimm 
iliam,  quam  bahens  pars  ruentis  mtri  propter  earn  fit  dicenda  fiuida.  Tu  vero,  qui  dtvifibi- 
litatem infimtom  non  copis,  die  mibi,  qua  tibi  appartt  caufa,  quare  Deo  omnipotent  difficilius 
effe  put  em  creare  corpus  fiuidum,  &  cujus  partes  aclu  diffluant,  omni  data  atomo  minus,  quam 
creare  oceanum.  Itaque  defperare  me  fans  omnem  conventus  vefiri  fruilum,  dicendo,  quod 
atrtm,  aquam,  &  catera  fiuida  conftare  ex  non  fluidis,  tanquam  fi  murum,  cujus  ruentes 
aliquofque  difcurrunt,  dicerent  effe  fluid  urn.  Si  fic  loquendum  eft,  nihil  non  eft  fiui- 
dum ;  nam  ettam  marmor  comminui  poteft  in  partes  omni  atomo  Epicureana  mtnores.   *  But 

*  mod  of  us  diftinguilh  the  nature  of  fluid  from  that  which  is  not  fluid,  by  the  great-  .  • 
«  nefsof  the  parts,  of  which  any  body  confifts  and  is  made  up  with.    Wherefore  we 

*  do  not  not  only  look  upon  air,  water,  and  all  liquors,  but  upon  afhes  aMb  and  duflr, 

*  as  fluid  bodies.    And  we  deny  not,  that  fluid  things  may  be  made  of  things  not 
«  fluid  ;  for  we  do  not  digeft  the  notion  of  infinite  divifibility. 

4  A.  Infinite  divifion  cannot  be  conceived,  but  (infinite)  divifibility  may  eafily. 

*  I,  on  the  contrary,  do  not  undcrftand  the  diftinftion  of  fluids  and  not  fluids,  which 

*  you  take  from  the  grcatnefs  of  the  parts  :  could  I  digeft  this,  I  muft  fay,  the  ruins 

*  of  lhattered  rubbifli  ftones,  that  lie  in  Paul's,  were  fluid.    But  if  thofe  ruins  cannot 

*  be  called  fluid,  becaufe  the  ftones  are  too  big,  define  me  the  bignefs,  that  the  parts 

*  of  a  ruined  wall  muft  have,  that  they  may  be  called  fluid.    But  you,  that  cannot 

*  underftand  infinite  divifibility,  tell  me  what  you  think  to  be  the  caufe,  why  I 

*  mould  think  it  more  hard  for  almighty  God  to  create  a  fluid  body  lefi  than  any 

*  atom  propofed,  that  its  parts  might  actually  flow,  than  to  create  the  ocean  ?  Therc- 

*  fore  you  make  me  defpair  of  any  fruit  of  your  meeting,  by  faying,  that  they  think 
«  air,  water,  and  other  fluids  confift  of  non-fluids ;  as  if  a  wall,  that  began  to  fall 

*  and  be  ruinous,  were  called  by  them  a  fluid  body.    If  they  may  fpeak  fo,  every 

*  thing  is  fluid,  for  even  marble  itfelf  may  be  broken  into  parts  Ids  than  any  atom 
«  imagined  by  Epicurus'  Thus  he.  But  in  my  Hiftory,  though  I  make  the  fmall- 
nefs  of  the  pans,  whereof  a  body  confifts,  one  of  the  requifues  to  its  being  fluid ; 
yet  at  the  end  of  the  1 3th  fe&ion  I  call  the  various  agitation  of  thofe  particles  the 
principal  qualification  of  all,  and  in  the  beginning  of  the  14th  feftion  I  call  it  the 
chief  condition  of  a  fluid  body.  And  therefore  he  much  miftakes,  if  he  thinks, 
that  we  always  confidcr  albes  and  duft  as  fluids  absolutely  fpeaking.    But  as  he 

*  fomewhere  tells  us,  that  by  fire  he  underftands  the  combuftible  matter  itfelf,  not  •  hm<-  it 
fimply  and  always,,  but  then  only  when,  fcrV.  fo  neither  do  I  look  upon  the  duft  of  ♦*•*'• 
alabaftcr  (to  my  words  about  which,  I  fuppofe,  he  has  a  refpedr.  in  the  pafiage  under 
confideration)  as  a  fluid  body  fimply  and  always ;  for  I  clearly  teach  the  contrary, 

but  only  when  and  whilft  its  parts  are  not  alone  reduced  to  a  competent  fmallnefs,  but 
are  alfo  actually  put  into  fuch  a  various  agitation  as  makes  the  body  they  compofe 
(even  according  to  Mr.  Hcbbes'%  own  definition,  which  is,  that  *  fluid  bodies  are  thofe  Mr.  HMn 

*  whofe  parts  may,  by  very  weak  endeavour,  be  feparated  from  one  another')  emulate 

a  fluid  body,  by  the  very  eafy  ceflion  of  its  component  corpufcles,  and  by  its  boiling  fJt  4.' 
like  a  liquor.    By  this  the  reader  may  difcern  how  little,  that  makes  againft  me, 
which  Mr.  Hobbes  talks,  andfecms  to  do  it  ferioufly,  of  the  ruins  of  Parts,  as  if, 

H  h  2  according 
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according  to  my  opinion,  Ruina  ilia  Jhe  rudera,  qu<r  jaunt  in  ecclcfia  Paulina,  dicenda 
ejfent  ftuida  ;  4  die  ruins  that  lie  in  Paul's  church  might  be  called  fluid.*  For  it  is  moft 
evident,  that  I  require  in  the  parts  of  a  fluid  body  both  minutenefs  and  fuch  a  mo- 
tion along  each  other,  as  makes  them  eafily  yield  to  the  touch  :  which  qualifications, 
how  well  they  belong  to  the  ruins  of"  Paul's,  is,  I  think,  not  very  difficult  to  deter- 
mine; though  in  the  fame  pafllige  Mr.  Hobbes  docs  agah  make  ufc  of  the  like  ex- 
ample, to  which  he  fubjoins,  Si/ic  loquendum  eft,  nihil  non  eft  fiuhium  ;  *  if  they  may  fo 

*  ipeak,  there  is  nothing  but  is  fluid  '  Which,  how  little  it  follows  from  my  doctrine 
about  Fluidity,  there  needs  not  a  quick-fighted  reader  to  difcern.  As  for  the  reafon 
he  annexes  in  thefe  words,  Nam  eliam  marmor  comminui  poteft  in  partes  omni  atomo  Epi- 
cureana  minores  ;  *  for  even  marble  may  be  beaten  into  parts  leis  than  any  Epicurean 

*  atom  :'  I  would  gladly  know,  by  what  art  Mr.  Hobbes  can  divide  marble  into  Icffcr 
particles  than  fuch  as  are  naturally  indivifible  (for  fuch  Epicurus  makes  his  atoms  to 
be :)  nor  do  I  fee  how,  in  cafe  this  could  be  done,  it  proves,  that  there  is  not  any 
tiling  that  is  not  fluid.  For  I  lay,  that  the  blocks  of  marble  before  comminution 
are  not  fluid,  cither  according  to  him  or  according  to  me-,  nay,  die  greatelt  commi- 
nution imaginable  would  not,  according  to  my  doctrine,  make  a  lump  of  marble 
fluid,  unlcls  die  heap  compofed  of  the  parts,  how  minute  foever,  were  actually  and 
varioufly  let  a  moving  atnotigll  themfelvcs.  But  he  would  perhaps  have  fpoken 
more  warily,  if  he  had  confidered  the  difference  there  is  betwixt  laying,  that  all 
tilings  arc  fluid,  and  faying,  as  I  do,  that  there  are  many  bodies,  that  are  now  folid, 
which  by  comminution,  and  other  rcquifite  alterations,  may  be  made  parts  of  a  fluid 
body  :  as  hard  ice  may  be  turned  into  fluid  water,  and  quickfilvt-r  precipitated  per  fa 
into  a  red  powder,  may  be  reduced  to  running  mercury.  As  for  what  he  fays  of  an 
infinite  divilibility  of  body,  it  is  fcarce  in  this  place  worth  while  to  examine  it. 

Foa  I  have  Ihewn  in  the  Hiftory  of  Pirmnefs,  that  this  divifibility  (which  I  had  then 
confidered)  docs  no  way  overthrow  my  doctrine  of  fluidity  ;  nor  does  Mr.  Hobbes  here 
anfwer  what  I  there  difcourfc.  Bcfides  that  indeed,  1  do  not  fo  well  underftand 
what  he  means  and  drives  at,  when  he  fays  that  Divifio  quidtm  infinita  eoncipi  non  po- 
teft, dkiftbilitas  autem  facile :  *  Divifion  that  is  infinite  cannot  be  conceived,  divifibi- 

*  Iky  may  eafily.'  For  fince  in  this  very  paflage  and  within  a  very  few  lines  he  has  re- 
courfe  in  this  matter  to  God's  omnipotence,  1  fee  not,  why  an  infinite  divifion  cannot 
be  as  well  conceived  as  an  infinite  divifibility,  fince  fure  an  omnipotent  agent  is  able 
to  do  what  is  poflible  to  be  done ;  and  why  elle  fliould  a  body  be  called  infinitely 
divilible  ?  Bcfides,  when  Mr.  Hobbes  has  recourfe  to  what  God  can  do  (whofe 
omnipotence  we  have  both  great  reafon  to  acknowledge)  it  imports  not  to  the  con- 
(rovcrfy  about  fluidity  to  determine  what  the  almighty  Creator  can  do,  but  what  he 
actually  has  done.  And  laftly,  whereas  my  adverfary  requires  to  have  the  magnitude 
defined,  which  a  part  of  a  falling  wall  ought  to  have  to  deferve  the  name  of  fluid  v 
firft,  he  fliould  have  clearly  proved,  that  fluidity  belongs  to  any  one  finglc  part  of 
matter,  how  minute  foever,  and  not  rather  to  an  aggregate  of  particles.  And  next  I 
fay  thofe  corpufcles,  that  compofe  a  fluid  body  may  be  of  lcvcral  fizes,  as  thofe  of 
water,  oil,  and  quickfilver,  provided  they  be  little  enough  to  be  put  into  the  agita- 
tion, rcquifite  to  give  the  aggregate  they  make  up,  the  qualities,  that  arc  wont  to  de- 
nominate bodies  fluid  ;  and  it  is  no  more  rcquifite  for  me  to  define  precifely  the  mag- 
nitudes of  the  parts  of  a  fluid  body,  than  for  Mr.  Hobbes  in  his  definition  above - 
recited  to  define  (which  he  will  not  eafily  do)  what  precife  degree  of  endeavour  mult 
be  fignificd  by  that  very  weak  endeavour,  by  which  if  the  parts  of  a  body  can  be 
feparated  from  one  another,  he  thinks  fit  to  call  them  fluid.    But  though  I  thought 
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it  not  amifs  to  make  thefe  animadverfions  upon  Mr.  Hobbes'i  ratiocination,  yet  as  to 
the  opinion  itfclf,  tor  whole  fake  he  fpeaks  lb  feverely  and  fo  defpairingly  of  our 
focieiy,  if  it  be  confidered  as  I  propofed  it,  he  (hews  me  as  yet  no  caufe  at  all  to  re- 
nounce it.  For  that  which  I  taught  is  this,  that  if  a  folid  body  be  reduced  into  parts 
minute  enough,  thole  folid  corpufcles,  whilft  they  are  put  into  a  convenient  motion, 
may  become  parts  of  a  fluid  body.  And  againft  this  Mr.  Ifobbes's  indign  ution  fcems 
ftronger than  his  argument:  lor  that  which  he  objects  being,  as  we  have  lately  feen, 
that  at  this  rate  all  bodies  mult  be  fluid  ;  it  is  evident  by  what  1  have  already  argued, 
that  he  infers  thi-.  abfurdity  not  from  my  opinion,  but  his  own  miftake  of  it :  nor  did 
1  content  myil-if  with  the  prooflefs  propofd  of  my  conjecture,  but  I  delivered,  in 
feveral  parts  of  the  often  mentioned  hiftory,  particular  experiments  to  evince  what  I 
taught  •,  as  th.;t  a  confident  coagulum  of  pure  fpirits  of  urine  and  wine  may,  by 
bare digeftion,  be  turned  inco  a  permanent  liquor;  and  that  the  liuid  body  of  quick- 
filver  may,  without  any  lenfible  addition,  be  turned  into-  a  permanent  dry  powder, 
and  may  again  i:;  a  trice  by  .  are  heat  be  turned  into  a  lafting  fluid  body.  Whereto 
1  added  other  experiments,  which  together  with  theft  Mr.  Hobbes  would  pofllbly  have 
thought  fit  to  anl'wer,  if  he  had  found  it  eafy  for  him  to  do  fo. 

After  this  paflage  extant  in  Mr.  Hebbes's  fifth  page,  that  I  have  all  this  while 
been  examining,  I  remember  notl.ing  in  his  dialogue,  that  requires  to  be  infilled  oa 
about  fluidity  and  firmnefs,  till  we  come  to  the  icjth  page;  where,  having  a  iked 
what  caufe  die  academians  aflign  of  hardnefs,  it  is  anfwered,  that  fome  of  them 
aflign  three:  to  which  Mr.  Hohbes  fo  far  agrees  as  to  fay,  guin  ccrpufcuia  (qualta  jmli 
atomi,  quas  fuppenit  Lucretius  a: que  etiam  Hobbiusj  jam  ante  dura  facile  pofiint  ab  aliqua 
diclarum  caujarum  compingi,  tta  ut  to  turn  ex  Mis  faSum  durum  fiat,  dubitaudum  non  eft : 

*  But  the  corpufcles  (fiuh  as  arc  the  atoms  luppoled  by  Lucretius  and  alio  by  Mr. 

*  Hobbes)  being  hard  before,  might  be  eafily  compacted  by  any  of  the  mentioned 
'  caufes ;  fo  that  it  is  not  to  be  doubted,  but  that  the  whole  to  be  made  of  thek 

*  corpufcles  will  be  hard.'  But  then  he  would  have  us  aflign  the  caufe  of  that  he 
calls  durum  primum.  But  after  fome  difcourfe,  wherein  he  is  plealcd  to  approve  an 
objection  of  mine  againft  fome  learned  men,  that  afcribe  all  cohelion  of  bodies  to  a 
certain  glue,  he  anlvvcrs  himfelf  the  objection  he  frames  againlt.  my  doctrine  about 
hardnefs,  and  thereby  allowed  me  to  proceed  to  what  he  further  prefles  in  thefe 
words ;  Si  dura  ex  prima  duris  fieri  aicant,  quare  non  &  fluida  fieri  put  ant  cx  primis  fiui- 
dis  ?  An  creari  fiuida  maxima potuere,  ut  stber,  minima  non  potuere?  Qui  corpufculum' 
durum  aut  fiuidum  primus  f.  cit,  potuit,  ft  libuiffet,  Mud  faijfe  turn  majus,  turn  mimts  quo- 
c tuque  capon  date.  Qtcd fi  fiuidum  fiat  ex  non  fluidis,  ut  vos  dicitis,  is  durum  ex  duris 
tantum,  nonne fequitur  ex fluidis primis.,  nequt  fiuidum  furi  neque  durum  t  4  If  hard  bodies 
«  are  made  out  of  parts  originally  hard,  why  are  not  fluid  bodies  made  of  parts  ori- 

*  ginally  fluid  ?  Could  great  fluids,  as  the  aether,  be  created  ;  and  could  not  l'mall 
1  ones  ?    He  that  firft  made  a  body  hard  or  fluid,  could,  if  lie  would,  have  made  it 

*  greater  or  lefs  than  any  other  propofed  body.    Now  if  a  fluid  body  be  made  of 

*  parts  not  fluid  (as  ypu  fpeak)  and  hard  bodies  only  from  hard  parts;  doth  it  not 
*.  follow,,  that  nothing  neither  fluid  nor  hard,  is  made  of  original  fluids  ?'■  But  againft 
tirs  patTage  I  have  .divers  things  to  reprefent.  For,  firft  (not  now  SP  mention,  that  it 
may  be  queftioned  with  what  propriety  one  part  of  matter  more  than  another  may  be 
called  primum  durum)  he  fhould  have  told  us  what  he  means  by  h&fiima  fiuida,  and 
how  he  proves  that  there  are  any  luch ;  whicii  fince  he  has  not  done,  it  will  be  at  lcaft 
as  hard  for  a  confidering  man  to  acquiefce  in  his  qucftion  as  to  anfwer  it.  f  or  my 
part,  I  know  no  fluid  body  upon  whole  account,  as  of  an  ingredient,  all  others  arc 
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fluid.  And  I  think,  it  will  be  hard  for  Mr.  Hobbes  to  fliew,  that  water,  quickfilver, 
and  purely-rectified  chymical  oils  (to  name  now  no  other  liquors)  do  confift cf  fuck 
Jhuda  prima  as  he  teaches,  whereto  they  owe  all  their  fluidity.  And  it  is  plain  by  fe- 
veral  experiments  delivered  in  our  hiftory,  and  even  by  the  obvious  changes  of  water 
and  ice  into  one  another,  that  it  is  the  motion,  reft,  and  the  texture  of  the  corpufclcs, 
which  compofe  a  body,  that  make  it  firm  or  fluid.  As  for  what  Mr.  Hobbes  de- 
mands, whether  the  fmalleft  fluids  imaginable  could  not  as  well  have  been  created  as 
the  aether,  it  proves  nothing  againft  me,  the  queftion  not  being,  what  might  have 
been  made,  but  what  is  fo.  And  he  fhould  have  anfwered  the  arguments  I*  allege 
to  make  it  improbable  that,  a  fluid  body  is,  as  he  would  perfuade  us  in  his  book 
f  De  corpore,  always  divifible  into  bodies  equally  fluid,  as  quantity  into  quantities, 
lc  is  true,  he  there  tells  us  that,  though  many  others  do  not,  *  he  underftands  by 

•  fluidity,  that  which  is  made  fuch  by  nature  equally  in  every  part  of  the  fluid  body, 
'  in  fuch  manner,  as  water  feems  fluid,  and  to  divide  itfelf  into  parts  perpetually 

*  fluid.'  But  whether  others  will  take  this  for  a  clear  notion  of  fluidity,  I  think  may 
well  be  doubted ;  and  he  fhould  not  barely  fay,  but  prove  (which  I  think  he  will 
find  hard  to  do)  that  the  corpufcles  of  water  divide  themfelves  fo  as  he  teaches,  fince 
wc  fee,  that  not  only  they  cannot  penetrate  glafs,  but  are  unable  to  be  driven  in  at 
the  pores  of  more  open  bodies,  which  other  liquors  eafily  pierce  into.  And,  laftly, 
as  to  Mr.  Hobbes's  queftion,  $uod fi  fiuidum  fiat,  fcfr.  it  is  eafy  to  forefee,  what,  ac- 
cording to  my  doftnne,  I  may  anfwer :  for,  not  to  mention  that  the  argumentation  is 

*  invalid,  unlel's  by  fiuidum,  he  mean  omnt  fiuidum*  I  reply,  that  till  he  have  explained 
what  he  means  by  his  fiuida  prima,  and  proved  that  there  are  fuch,  the  queftion  needs 
no  anfwer.  Befidcs  that,  whatever  he,  upon  miftakes,  ftrives  to  infer,  my  doctrine 
is  fo  far  from  affirming,  that  there  are  many  parts  of  matter,  of  which  neither  fluid 
nor  hard  bodies  can  be  made  •,  that  I  teach,  as  we  have  lately  feen,  that  there  are 
multitudes  of  parts,  that  may,  by  being  reduced  to  a  fufficient  fmallnefs,  and  put 
into  a  convenient  motion,  or  by  being  brought  to  a  mutual  contact  and  rjft,  be  made 
to  conftitute  either  a  fluid  body  or  a  firm  one :  as  may  be  exemplified  in  the  formerly- 
mentioned  inftances  of  two  fubtile  liquors,  that  immediately  compofed  a  confiftent 
body  ;  and  of  quickfilver,  which  without  additaments  was  made  fometimes  a  powder, 
and  lbmetimes  a  liquor.  What  Mr.  Hobbes  adds  in  the  next  page  about  the  diffi- 
culty of  explaining  the  diaphaneity  of  glafs  or  cryftal,  in  cafe  they  confuted  of  cor- 

rjfeks  hard  and  implicated,  or  having-  their  pores  in  any  way  whatfoever  disjoined, 
mult  not  now  infift  on  j  fince  befides  that  fuch  a  difquifition  would  require  almoft  a 
volume,  the  true  and  general  caufc  of  tranfparency  in  bodies  is,  in  my  poor  opinion, 
one  of  the  abftrufeft  things  in  natural  philofophy  •,  and  Mr.  Hobbes's  explication  of 
it  (though  none  of  his  worft  conceits)  has,  for  aught  I  can  find,  fallen  fhort  of  fa- 
tisfying  the  curious,  as  well  as  thofe  of  other  men  have  done.  But  to  me,  that  have 
not  taken  upon  me  to  write  elements  of  philofophy,  it  is  enough,  that  I  have,  by 
competent  experiments,  and  other  proofs,  confirmed  the  truth  of  my  doctrine  about 
the  caufe  of  firmnefs  ,  though  I  attempt  not  to  explicate  the  other  qualities  of  the 
fame  bodies,  whofc  explication  my  undertaking  docs  not  exact.  Wherefore  1  hope 
I  may  now  haften  to  conclude  this  Appendix,  with  fpending  a  few  words  on  the  no- 
tion of  fluidity  and  firmnefs  Mr.  Hobbes  would  fubftitute  inftead  of  mine.  For,  hav- 
ing now  (perhaps  fejit  too  prolixly)  examined  what  he  has  been  pleajed  to  objedl  againft 
my  doctrine,  1  ft  01  not  need  fpend  time  to  vindicate  the  experiments  and  confidera- 

•  liiflory  of  f  iranefs,  page  227.  and  clfewkerc.  4-  Chap.  16.  feft.  4. 
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tions  whereon  I  built  it  j  Mr.  Hobbest  for  rcafons  beft  known  to  himfelf,  not 

thought  fit  to  take  notice  of  them. 

Mr.  Hobbe/s  theory  of  fluidity  and  firmnefs  is  thus  delivered  by  himfelf  j 

B.  Quanam  duri  &  fiuidi  funt principia  ?  *w» 

A.  §uid  aliud  nifi  fiuidi  quidem  quits,  duri  autem  motus  quidam  ad  ilium  ejfetJum  pro- 

ducendum  idoneus  ?    Per  quieten  intelligo  duarum  partium  inter  fe  quietem,  cum  fe  mutuo 

tangimt  quidem*  fed  turn  premunt :  Mm  fcf  fiuida  moveri  tola  poffunt  retenta  fiuidttate,  fc? 

dura  quiefcere,  ut  t amen  partes  e  or  urn  meveantur. 

«  B.  What  are  the  principles  of  fluidity  and  firmnefs  ? 

'  //.  Of  fluidity,  nothing  but  reft  •,  of  firmnefs,  motion;  fuch  as  is  fit  to  produce 

*  that  effedt.    By  reft  I  underftand  the  reft  of  two  parts  one  with  another,  when  they 

*  each  touch,  but  neither  prefs  one  another.  For  entire  bodies  of  fluids  may  be  inv 
«  motion,  their  fluidity  abiding,  and  hard  bodies  be  at  reft,  although  their  parts  be 

*  in  motion.' 

I  doubt  not,  but  this  will  to  moft  readers  feem  a  paradox.  And  as  for  his  ratio- 
cination contained  in  the  two  laft  lines,  I  ihall  readily  allow  him,  that  fiuida  moveri 
tola  poffunt  retenta  fiuiditate ;  fmce  that  I  think  agrees  at  leaft  as  well  with  my  hypo- 
thefis  as  his  :  but  whereas  he  adds,  that  hard  bodies  may  reft,  and  yet  their  parts  be 
moved,  that  may  in  one  cafe  be  conceived,  and  in  another  not.  For  indeed  the  im- 
plicated parts  of  a  firm  body  may  be  made  to  tremble,  or  a  little  vibrate  as  it  were 
to  and  fro,  asthofe  of  a  founding  bell  do,  or  as  in  a  hedge,  the  branches  and  twigs 
may  be  fhaken  by  the  wind,  whilft  the  trees  and  bufhes  themfelves  continue  rooted, 
in  the  ground.  But  that,  in  a  body,  the  conftituent  corpufcles  fliould  all,  or  moft 
of  them,  be  moved  quite  out  of  their  places,  in  refpeft  of  one  another,  as  was  latetf 
fhewn  to  happen  in  fluids,  and  yet  the  body  continue  hard,  is  more  requifue  than*, 
eafy  to  be  proved. 

But  Mr.  Hobbes  contents  himfelf  to  allege,  in  favour  of  his  ftrange  notion  touch- 
ing fluidity  and  firmnefs,  three  particulars,  which,  I  confefs,  afford  mc  not  the  leaft 
fatisfaction. 

The  firft  is  drawn  from  what  he  formerly  taught  touching  the  fwift  motion  of  the 
air  in  our  cylinder  \  which  example  ( as  he  calls  it)  having  repeated,  he  adds,  Atque  en*  39*. 
bine  manifeftum  eft  vebementem  ejfe  in  aire  ita  moto  &  claufo  compreffonem,  quantam  fcilicet 
efficere  poteft  vis  ilia  qua  incuffus  erat ;  atque  etiam  d  tanta  eomprejfione  aliquem  gradum 
confiftentia  fieri,  quanquam  confifteniia  aqua  minor tm.  Quod  fi  effet  in  iifdem  particulis 
airis  omnibus,  prater  motum  ilium,  quo  altera  alteram  premil,  motus  ille  circuJaris  fimplex, 
ifque  fatis  vebemens,  impofjibile  fere  effet  unam  earum  a  fuo  cir  cello  dimoveri,  quin,  reliquis 
particulis  refiftentibus,  totus  ftmul  premcretur,  id  eft,  to  turn  durum  effet :  durum  enim  eft 
totum  Mud,  cujus  nulla  cedit  pars  nifi  cedente  toto.  Vides  ergo  poffe  fieri  durititm  in  flui- 
diffmo  aire  per  motum  bunc  circular  em  fimplicem  particularem,  quibus  duo  motus  amir  or ii 
ante  dedtrant  vertiginem.    *  And  hence  it  is  manifeft,  that  there  is  a  great  comprelrioiv 

*  in  the  air  fo  moved  and  fhutup  ;  namely,  fo  great  as  that  force,  by  which  it  was 

*  driven  in,  was  able  to  make  -,  and  alfo,  that  from  fo  great  comprefllon  fome  degree  of 
«  confidence  muft  be  made,  though  lefs  than  that  of  the  confidence  of  water.  Now,. 

*  if  in  all  the  fame  particles  of  air,  befides  the  motion,  by  whkh  one  preffes  another,. 

*  there  was  alfo  the  fimple  circular  motion,  and  that  vehement  enough,  it  would  be 

*  alraoft  impoflible  any  one  of  them  fhould  be  moved  from  its  little  circle,  but  that 

*  the  other  particles  refilling,  the  whole  would  be  preflcd  together,  that  is,,  become 

*  hard ;  for  that  is  hard  of  which  no  part  gives  place  but  upon  the  motion  of  the 

*  whole.    You  ice  therefore  that  hardnefs  may  be  made  in  a  moft.  fluid  body  by  this 

3  *  fimple 
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*  fimple  circular  motion  of  particles,  which  was  before  imparted  to  them  by  two 
«  contrary  motions.' 

Bur,  1  confefs,  I  do  not  fee,  how  the  mot  us  circularis  /implex  he  talks  of  ftiould 
g^ive  fuch  a  hardncls  to  the  fluid  air  :  nor  is  it  manifcil  to  me,  how  the  air,  that  per- 
tcc"tly  fills  the  cylinder,  can  be  by  motion  compreit,  efpecially  lb  far  as  to  obtain 
thereby  a  degree  of  confidence  fit  to  be  mentioned,  as  he  fpeuks  of  it,  when  (with- 
out adding  the  word  much,  or  any  other  equivalent  term)  he  fays,  that  yet  it  is  Ufs 
than  the con/tjlence  of  water.  For  the  cylinder  being,  according  to  him,  perfectly  full 
of  air,  I  fee  not  how  the  pumping  can  make  the  cavity  (to  life  his  own  exprefiion 
elfewhere)  fuller  than  full ;  nor  conlequcntly  can  comprefs  air  to  a  confidence  any  thing 
near  that  of  water,  without  penetration  of  dimenfions.  But  thefe  things  were  men- 
tioned only  ex  abundantly  for  the  violent  motion  itielf  of  the  air  in  the  cylinder  (which 
motion  the  argument  fuppofes)  has  been  already,  in  the  cxamen  of  one  of  the  formcr 
pa/Tages  of  his  Dialogue,  fuftuiently  manifeficd  to  be  contrary  to  experience. 

The  fecond  thing  Mr.  Hobbes  alleges  is  hi*  conceit  of  the  generation  of  flelh 
within  the  mufclcs  of  the  human  body.  But  befides  that,  he  takes  for  granted  two 
or  three  things,  which  many  learned  anatomifts  and  phyficians,  even  among  the 
moderns,  will  fcarce  allow  him,  and  which  he  does  not  prove:  befides  this,  1  fay, 
(which  I  may  elfewhere  have  occafion  to  confider  further)  the  account  he  gives  of 
the  generation  of  flefli  from  thefe  luppofiiions,  is  far  from  being  evidently  enough 
deduced  to  vie  for  clearncfs  with  many  of  thole  experiments,  which  I  have  alleged 
in  favour  of  the  opinion  he  oppofes.  And  whereas  he  adds,  Atque  talis  quidem  ejfe 
*£'v'  pote/l  caufa  efficietis  duri  primi ;  duri  autem  fecundi,  id  eft,  duri  4  cobafione  durorum  pri- 
morum,  caufa  potefl  ejfe  motus  ille  idem  circularis  /implex  conjuiiftus  cum  contatlu  eorundem 
fuperpxiali,  vel  etiam  intricatione :  4  And  fuch  indeed  may  be  the  caufe  of  the  durum 
4  primum,  or  firft  hard  body.    But  of  the  iecond,  that  is,  of  the  cohefion  of  the  two 

*  of  thefe  firft  hard  bodies,  the  caufe  may  be  the  very  fame  circular  motion,  con* 
■  joined  with  their  fuperficial  contact,  or  perhaps  their  being  one  with  another  intri- 
«  cated  :'  Not  again  to  fay  any  thing  to  his  durum  primum,  1  confefs  I  do  not  lee  how 
the  motus  circularis  /implex  ftiould  need  to  be  fuperadded  to  the  contact  or  intrication 
of  the  cohering  firm  corpufcles,  to  procure  a  cohefion,  to  which  it  is  necdlefs,  and 
which,  in  divers  cafes,  may  be  rather  hindered  than  furthered  by  it. 

The  third  thing,  that  Mr.  Hobbes  alleges,  is  not  fo  much  a  confirmation  of  hi3 
own  do&rine,  as  an  objection,  as  he  feems  to  think,  againft  that  of  his  adverfarics. 
**■  3»'    For,  Si  fupponamus  (fays  he  prefently  after  his  laft-recited  words)  cum  Mis,  duritiei 
caufam  ejje  mignitudinem  aut  craffitiem  partium,  quam  rationem  reddere  pcterimus,  cur 
duricr  velfirmior  Jit  aqua  congelata,  quam  efl  eadem  aqua  ante  cengelationcm  ?    4  If  we 

*  fuppofe  with  them,  that  the  caufe  of  hardnefs  is  the  greatnefs  or  thicknefs  of  the 

*  parts,  what  reafon  can  we  give,  why  congealed  water  fhould  be  harder  or  firmer, 

*  than  the  fame  water  is  before  fuch  congelation  V  But  it  may  eafily  be  replied,  that 
we  make  not  the  bignefs  or  groflhefs  of  the  parts  of  a  body  the  only  or  chief  caufe 
of  its  hardnefs,  but  their  reft  by  one  another,  which  the  parts  of  frozen  water  have  •, 
whereas  thofe  of  unfrozen  water  have  it  not,  but  are  in  a  ftate  of  fluidity,  and  con- 
fequently  not  of  firmnefs.  Which  may  be  illuftrated  by  what  I  +  elfewhere  relate 
of  pure  oil  of  anifeeds,  and  a  fubftance  I  diftilled  out  of  benzoin,  both  which  bodies 
were  fometimes  fluid  and  fometimes  confident,  as  the  greater  or  lefler  warmth  of  the 
air  kept  their  parts  in  a  due  motion^  or  fuffercd  them  to  reft. 

t  In  the  HiAor    of  Fluidity  and  Finnncfs. 
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But  in  exchange  of  thefe  few  and  unconcluding  arguments,  which  are  all  that 
Mr.  Hobbes  alleges  to  countenance  his  paradox,  how  many  experiments  and  reafons 
might  we  tranfcribe  out  of  our  Hiftory  of  Fluidity  and  Firmnefs,  in  favour  of  the 
contrary  truth  ? 

And  as  critical  as  Mr.  Hobbes  appears  in  laying  down  the  requifites  of  a  good 
hypothefis,  Imuft  make  bold  to  the  two  conditions  he  mentions  (page  \i.)ut/tt 
cenceptibilis  (id  tfty  non  abfurda)  which,  whether  it  be  enough,  1  now  difpute  not; 
fc?  ut  ab  ea  coscefa  inferri  poffit  pbanomeni  necejfkas    «  that  it  be  conceivable,  that  is, 

*  not  abfurd  i  and  that  from  its  being  granted,  the  neceffity  of  the  phenomenon 

*  may  be  inferred to  add  a  third,  namely,  that  it  be  not  inconfiftent  with  any 
other  truth  or  phaenomenon  of  nature.  Which  third  condition  whether  divers  of 
Mr.  Hebbes's  hypothefis  (which  himfelf  in  this  place  calls  miranda)  do  not  want,  we 
have  in  part  already  considered  in  the  treadle,  to  which  this  is  an  Appendix  ;  and 
(as  I  newly  intimated)  I  might  further  fhew,  as  to  his  notion  of  fluidity  and  firm- 
nefs, if  1  would  here  repeat  all  the  experiments  mentioned  in  my  hiftory  of  them, 
though  they  be  not  all  that  I  have  made  ready  to  the  fame  purpofe  againft  another 
opportunity :  but  partly  wearinefs,  and  partly  a  natural  unwillingncfs  to  repeat, 
induces  me  rather  to  refer  my  reader  thither.  Which  when  I  do,  1  do  not  forget, 
that  Mr.  Hobbes  appears  offended  at  me  and  others  for  troubling  ourfelves  to  make 
unobvious  experiments.  But  that  I  may  not  repeat  what,  in  divers  treatifes,  I  re- 
prefent  concerning  the  ufefulnefs  of  fuch  experiments,  I  fhall  now  only  oppofe  to  the 
"authority  of  Mr.  Hobbes  in  this  Dialogue  (wherein  he  has  been  pleafed  to  chufe  thofc 
he  calls  the  Experimentarian  Pbilofepbers  for  his  adverfaries)  the  authority  and  reafon 
of  the  fame  Mr.  Hobbes  in  another  Dialogue  (publifhed  but  the  year  before)  where 

one  of  his  two  difcourfers  having  faid,  Qui  corpora  corperibus  admovendo,  nova  &iMaumi- 
mirabilia  eftendunt  nature  opera,  mirum  in  median  incendunt  animos  bominum  amore  phi-  JJJJ^JJ^ 
kfopbi*,  fc?  ad  caufas  inveftigandas  non  parum  inftigant,  eoque  nomine  laude  digni  funt :  'o'"^ 
1  They  who,  putting  bodies  to  bodies,  Ihcw  the  new  and  admirable  works  of  nature,  *• 
1  do  wonderfully  inflame  the  minds  of  men  with  the  love  of  philofophy,  and  do 

*  not  a  little  inftigate  ihem  unto  the  fearch  of  caufes,  and  on  that  account  are  worthy 

*  of  commendation :'  The  other  confirms  it,  by  adding,  Ita  eft ;  nam  biftoriam  na- 
turalem  (ftne  qua  fcientia  naturalis  fruftra  quarilur)  locupktant:  *  True-,  for  they  cn- 

*  rich  natural  hiftory,  without  which  natural  feience  is  in  vain  fought  for.'  And 
howfoever,  Mr.  Hobbes  needed  not  have  rccourfe  to  fuch  experiments,  as  he  would 
bethought  to  difapprove  (I  mean  elaborate  ones)  to  dilcern,  that  his  notions  do  not 
over-well  agree  with  the  phenomena.  For,  if  there  be  not  a  various  motion  in  the 
fmall  parts  of  water  and  fuch  liquorf,  whence  it  is,  that  a  lump  of  common  fait 
being  thrown  into  a  pot  of  water,  is  there  diflblved  into  minute  bodies,  whereof 
many  are  carried  to  the  very  top  of  the  water,  and  are  lb  exquifitely  difFufed  and 
mingled  with  the  liquor,  that  each  leaft  drop  of  it  contains  numbers  of  faline  cor- 
pufcles  ?  And  if  motion  be  the  caufe  rather  of  hardnefs  than  fluidity,  how  comes 
it  to  pafs,  that  in  frofty  weather  ice  is  by  heat  (which  Mr.  Hobbes  will  not  deny  to 
be  motion,  or  an  effect  of  it)  turned  from  a  hard  to  a  fluid  body  ?  and  that  metals, 
as  gold  and  filver,  tSc.  whilft  they  are  cold,  or  expofed  but  to  a  moderate  heat,  are 
firm  and  confiftent  bodies  ;  and  by  a  violent  heat,  which  does  manifeftly  give  their 
parts  a  various  and  vehement  agitation  (as  appears  by  their  Hidden  diffipating  of 
fpittle,  greafe,  and  far  more  liable  bodies,  caft  upon  them,  into  fmoak)  are  put 
into  a  fluidity ;  which,  upon  their  removal  from  the  fire,  they  quickly  exchange  for 
firmnefs  ? 

Vot.  L  I  i  But 


Digitized  by  Google 


^«  Examen  of  Mr.  Hobbes'; 

But  fincc  the  want  of  more  to  fay  would  not,  in  hafter  put  a  period  to  this  dif- 
courfe,  I  am  content  to  let  my  hafte  break  it  off;  efpecially  fince  after  I  have  thus 
examined  what  Mr.  Hobbes  teaches  concerning  fluidity  and  firmnefs,  either  here,  or 
in  that  fection  of  his  Elements,  where  he  pretends  to  define  them,  I  think  I  need 
not  fear,  that  a  doctrine,  which  I  have  perhaps  with  fome  care  endeavoured  to 
eftablifh,  for  the  main,  upon  experiments,  mould  be  overthrown  by  opinions,  whofe 
grounds  are  but  fuch  as  we  have  already  fecn  ;  and  in  pleading  for  which,  the  author 
is  pleafed  not  only  to  leave  almoft  all  my  arguments  untouched,  but  not  fo  much  as 
to  offer  at  explicating,  by  his  principles,  any  of  thofe  numerous  and  important 
phenomena  of  fluidity  and  firmnefs,  delivered  in  the  trcatife  he  oppofes. 

And  now  leaving  Mr.  Hobbes ,  to  apply  myfelf  to  the  reader,  I  have,  to  the 
things  hitherto  difcourfed,  but  this  one  thing  to  add  concerning  them ;  that  as  little 
caule  as  Mr.  Hobbes  has  hitherto  given  me,  to  diftruft  what  I  have  written  of  fluidity 
and  firmnefs ;  yet  I  am  not  now  more  confident  of  my  conjectures  than  I  was,  when, 
toward  the  end  of  the  preface  to  the  hiftory  of  thefetwo  qualities,  I  fpoke  diffidendy 
enough  of  the  theorical  part  of  that  treadle.  And  I  freely  confefs,  that  the  great 
difficulty  of  things,  and  the  little  abilides  I  find  myfelf  furnilhed  with  to  i unmount 
it,  do  often,  in  general,  beget  in  me  &  great  diftruft  even  of  things,  whereof  my  ad- 
vcrfary's  objections  give  me  not  any. 
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MOTIVES  and  INCENTIVES 


T  O   T  H  E 

LOVE   of  GOD, 

Pathetically  difcourfed  of,  in  a  Letter  to  a  Friend: 


To  the  COUNTESS  of  WARWICK. 

My  Dear  Sister, 

I EXPECT  you  fhould  fomewhat  wonder,  that  after  having  for  above  eleven 
years  been  careful  to  keep  this  following  letter  from  the  public  view,  and  that  too 
notwithftanding  the  felicitation  (not  to  fay  importunity)  of  divers  illuftrious  perfons, 
and  even  your  commands  to  rcleale  it  from  its  confinement  •,  I  mould  now  at  length 
give  way  to  its  patting  abroad  into  the  world,  and  its  making  you  a  public  and  folemn 
addrefs.  Wherefore  judging  myfelf  obliged  to  give  you  an  account  of  a  paper,  for 
which  you  have  been  long  pleafed  fo  highly  and  fo  obligingly  to  concern  yourfelf,  I 
mult,  to  remove  your  wonder,  inform  you,  that  I  am  reduced  to  this  publication  in 
my  own  defence.  For,  whilft  I  was  far  from  dreaming  of  permitting  this  epiftle  to 
pafs  out  of  my  clofet,  it  happened,  that  a  broken  copy  of  it  did  (by  I  know  not 
what  misfortune  for  me)  fall  into  the  hands  of  a  neceflkous  perfon,  who  would  needs 
perluade  himfelf,  that  by  printing  it,  he  might  relieve  fome  of  his  prefent  wants  ; 
and  thereupon  proffered  to  fell  the  copy  for  a  lum  of  money.  But  my  good  fortune 
leading  him  to  a  ftationer,  to  whom  my  name  was  not  unknown,  he  very  civilly  fent 
me  forthwith  notice  of  the  proportion  that  was  made  him,  and  after  came  himfelf 
to  acquaint  me,  that  the  copy,  about  which  he  had  been  treated  with,  being  but  one 
of  two  or  three,  that  were  then  abroad,  fome  or  other  of  them  would,  c[ucfUonleis, 
foon  find  the  way  to  the  prefs.  This  unwelcome  accident  did  little  lefs  trouble  than 
furprizc  me  ;  for,  befides  that  it  impofed  on  me  the  neceffity  of  a  publication  I  had 
fo  long  declined  ;  and  beiides  that  I  knew,  that  *  compofurcs  of  a  very  differing  na- 
ture being  expected  from  me,  the  appearing  of  this,  inftead  of  them,  would  make 
this  unwelcome  to  many,  though  it  had  fewer  imperfections  than  it  has :  beiides 
thefc  things  (I  fay)  my  fight  was  then,  and  is  flill,  fo  impaired  by  a  diftemper  in  my 
eyes  •,  and  the  hours  I  could  diipofe  of  were  fo  pre-ingaged  to  philofophical  themes 
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that  I  could  not  promife  myfclf  fo  much  as  to  read  it  it  over  before  its  going  to  the 
printer.    But  confidcring  after  all  this,  that  the  copy  1  had  by  me  was  like  to  prove 
more  full,  and  lefs  faulty,  than  any  of  thofe,  that  fome  endeavoured  to  obtrude  upon 
the  world,  I  thought  it  lefs  inconvenient  to  venture  mine  own  abroad,  than  to  run 
the  hazard  of  a  furreptitious  edition  of  a  difcouric,  that  could  lb  ill  bear  the  appear- 
ing with  any  other  blcmilhes,  than  thofe  it  brought  with  it  into  the  world  from  my 
pen.    And  therefore  having  put  it  into  the  hands  of  perfons,  whofe  eminent  abilities 
the  more  knowing  part  of  the  nation  has  long  and  jultly  admired,  and  begged  their 
impartial  opinion  and  caftigations  of  it  (giving  them  entire  liberty  to  alter  or  expunge 
whatever  they  difltkedj)  and  finding  (by  haftify  turning  over  the  leaves)  that  their 
caftigations  were  only  enough  to  let  me  fee,  that  they  had  needfully  read  it  over  and 
were  accompanied  with  encouragements,  which  care  was  taken  to  keep  me  from  look- 
ing upon  as  meer  compliments :  I  let  it  go  to  the  prefs,  without  fo  much  as  having 
once  j>erufed  it,  or  heard  it  read  over,  fince  tlie  ftationcr  firft  gave  me  the  advertife- 
ment  I  told  you  of.    Which  I  made  the  lefs  fcruple  to  do,  becaufc  a  critic,  whofe 
judgment  and  piety  I  much  reverence,  ferioufly  endeavoured  to  perfuade  me,  that  I 
ought  not  in  confcicnce  to  decline  publifhing  what  he  was  plcafed  to  think  proper  to 
kindle  or  cherilh  the  flames  of  divine  love  in  the  breads  of  the  readers.    And  my 
hafte  itfelf  did  afterwards  promife  me  thefe  advantages,  that  notwithstanding  my 
book's  not  coming  forth  fooner,  I  Ihould  not  lofe  the  excufe  of  youth  I  had  when  it 
was  written ;  nay,  and  that  the  faulty  paflages,  which  may  be  met  with  in  it,  will 
perhaps  be  charged  upon  thofe,  that  fuflered  them  to  pafs  uncorrected,  when  they  had 
fo  absolute  a  power  to  expunge  or  reform  them.    Thefe,  and  the  like  motives,  hav- 
ing induced  me  to  confent  to  the  publication  of  the  following  letter,  I  needed  not  de- 
liberate long,  to  whom  I  Ihould  addrefs  it.    For,  fince  that  accomplifhed  JJudatnor^ 
whom  it  fo  much  concerned,  has  left  the  world,  there  is  no  perfon  in  it,  to  whom  this 
addrcfc  is  any  thing  near  fo  due,  as  unto  you,  dear  fifter.    It  was  at  that  delicious 
Leezet  where  you  arc  now  the  miftrefs,  that  this  letter  was  written ;  and  it  wai  of  you 
that  I  borrowed  thofe  hours  1  fpent  in  writing  it.    It  was  to  you,  that  I  (hewed 
it  almoft  fheet  by  meet,  before  I  reforved  to  fend  it  away.    It  is  you,  that  can  bell 
excufe  the  imperfections  of  it,  as  knowing  not  only  the  more  obvious,  but  the  more 
private  avocations  and  other  difadvantages,  among  which  it  was  penned.    It  is  you, 
that  have  ever  fince  follicited  mc  to  divulge  it,  and  have  given  me  the  greateft  encou- 
ragements to  do  fo,  not  only  by  thofe  follicitations,  which  implied  your  own  favoura- 
ble opinion  of  it.  but  by  procuring  me  (by  concealing  or  difguifing  my  name)  the 
unfufpeftcd  opinions  of  divers  competent  judges.    In  a  word,  this  addrefs  belongs 
upon  fo  many  fcores  to  you,  that  I  could  not  make  it  any  where  elie,  without  mani- 
feftly  wronging  you.    I  know,  dear  Sifter,  that  it  is  not  ufual  to  dedicate  books  to  fo 
near  a  relation ;  and  that  it  is  ufual,  in  dedicatory  epiftles,  both  to  depreciate  what 
one  has  written,  and  to  extol  the  perfon  that  one  writes  to,  efpecially  if  it  be  one  of 
your  fex  and  quality.    But  you  know  too,  that  I  never  fwore  allegiance  to  cuftom,  and 
therefore  will  not,  I  fuppofe,  wonder  to  fee  me  as  little  folicitous  to  conform  to  it  on 
this  occafion  as  on  others.    In  an  age,  when  fo  few  perfons  have  merit  enough  to  keep 
that  from  being  flattery,  which  ftiould  be  but  praifc,  I  am  not  at  all  ambitious  of 
carting  myfclf  upon  the  unhappy  necefllty,  of  either  flattering,  or  appearing  rude ; 
when  by  better  cluifing  the  objects  of  my  addreflcs,  I  can,  as  occafion  requires,  give 
priifes  without  untruth,  or  forbear  them  without  incivility.    Nor  dare  I  prefume,. 
that  a  lye  ceafes  to  be  a  fault,  by  being  put  into  a  dedicatory  epiftle ;  as  antiently  the 
hurtful  beafts  forgot  their  pernicious  nature,,  when  brought  into  the  ark.    Not  to 
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mention,  that  book*  of  devotion  have  generally  the  ftrange  and  unhappy  fate  of 
being  lefs  welcome  to  them,  that  moft,  than  to  them,  that  lefs  need  them.  As  for 
the  difcourfe  I  prefent  you,  though  my  opinion  of  it  may  be  gueffed  at,  by  the  pri- 
vacy, to  which  I  have  fo  long  confined  it ;  yet  becaufe,  as  in  phyfic,  to  have  a  good 
opinion  of  the  medicine,  and  the  do&or,  fo  in  books  of  devotion  (which  are  a  kind 
of  phyfic  for  the  mind)  to  have  one  of  the  compoiure,  or  of  the  writer,  both  in- 
clines us  to  look  after  the  prescriptions,  and  advantages  their  operations :  for  this 
.  reafon  1  fhall  lay  nothing  to  dil'paragc  a  difcourfe,  which  is  of  a  nature  to  aim  more 
at  the  being  practifed  by  the  readers,  than  the  being  pardoned  ;  and  fhall  not  at  all 
repine  to  fee  it  find,  from  the  public,  as  favourable  a  reception,  as  it  has  hitherto  met 
with  in  clofets.  And  now,  dear  Siller,  though  I  know  you  will  not,  yet  1  doubt, 
my  other  readers  will  expect,  that  this  letter  fhould,  according  to  the  mode  of  epiftles 
dedicatory,  be  concluded  with  commendations  of  you,  and  compliments  to  you  ;  it 
being  almoft  as  much  out  of  fafhion  in  fuch  addreffes  to  omit  giving  praifes,  as  it  is 
to  believe  the  praifes  given  on  fuch  occafion.  But,  though  I  can  praife  you  without 
either  difbelieving  myfelf,  or  fearing  to  be  difbelieved  by  any  that  knows  you  ;  yer,. 
befides  that  our  relation,  and  our  friendfhip,  would  make  fuch  a  way  of  writing  mif- 
becoming  me  on  all  occafions  j  I  know  your  piety  and  your  modefly  would  peculiarly 
difallow  it  upon  this  j  where  the  fubjeft  1  am  to  entertain  you  with  is  of  inch  a  na- 
ture, as  would  make  a  flaunting  addrefs  but  a  very  unfuitable  introduction  to  it- 
The  nature  of  my  theme,  as  well  as  the  ftrictnefs  of  your  virtue,  and  our  friendfhip, 
forbidding  me  here  to  celebrate  you,  otherwife  than  by  letting  the  world  fee,  that  I 
dare,  even  in  a  dedicatory  addrefs,  without  fear  of  difpleafing  you,  forbear  to  cele- 
brate you.  And  if  it  be  demanded,  why  then  I  refrain  not  likewife  from  writing  to 
you  a  dedication  ?  I  fhall  anfwer,  that  I  am  unwilling  to  lofe  this  opportunity  of 
making  a  public  acknowledgment,  that  as  I  have  the  honour  to  be  your  brother,  and 
your  friend,  fo  I  have  the  juftice  to  think  it  very  much  my  happinels  to  be  fo  :  efpe- 
cially,  fincc  you  are  pleafed  to  affure  me,  that  my  relation  to  you  has  rather  been 
the  occafion  than  the  ground  of  a  frieodfllip,  that  does,  whilft  it  enjoins  me  to  pro- 
fefs  myfelf  without  compliment,  oblige  me  to  be,  with  all  the  fuicerity  that  is 
poffible, 

My  dear  Sifter, 

Your  moft  affectionate  Brother,  and 
Moft  faithful,  humble  Servant, 


ROBERT  BOYLE. 
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rnp  O  prevent  thofe  fcruples,  which  elfe  might  arife  in  the  perufal  of  the  enfuing 
1    difcourfe,  the  reader  of  it  is  requefted  to  take  notice. 

I.  That  though  ignorance  hath  been  of  late  fo  much  in  falhion  with  too  many 
of  our  young  nobility,  that  fome  pafiages  of  the  enfuing  papers  may  feem  unfit  to 
have  been  written  to  a  young  gentlemen  ;  yet  the  perfon  they  were  addreflcd  to,  being 
both  a  traveller,  a  linguift,  and  a  fcholar,  it  was  not  improper  to  difcourfe  with  him 
at  the  rate  of  fuppofing  him  fo  qualified. 

II.  That  the  enfuing  letter  was  not  written  fingle,  being  but  the  laft  of  divers, 
wherein  love  in  general  was  confeflcd,  juftified,  and  celebrated  •,  wherein  the  received 
way  of  making  love  was  explicated,  defended,  and  expofed  •,  wherein  conftancy  and 
inconftancy  in  love  were  argued  for  and  againft  •,  wherein  Platonic  love  was  expli- 
cated, celebrated,  and  wherein  the  cure  of  love  was  propofed  and  profecuted; 
wherein  (to  dilpatch)  the  controverted  points  concerning  love  were  difcourfed  of,  in 
a  way  fuitcd  to  the  feveral  themes,  and  to  the  humours  and  principles  of  the  fuppof- 
ed  writers.  But  all  the  former  papers  (written  in  compliment  to  a  fair  lady)  though 
very  free  from  the  guilt  of  eidier  licentioufnefs  or  profancnefs,  have  been  by  the  au- 
thor judged  too  little  fcrious,  either  to  appear  alone,  or  to  accompany  the  enfuing 
difcourfe,  wherein  he  has  exprcflcd  his  own  opinions,  as  in  the  former  he  but  deduced 
thofe  of  imaginary  perfons. 

III.  That  the  following  paper  was  to  have  been  attended  by  another,  wherein  the 
properties  and  duties  of  fcraphic  love  were  to  have  been  explicated  and  infilled  on ; 

v Amw  but  tnc  author,  before  he  had  written  that  other,  accidentally  meeting  with  a  French 
dm*,  <fc  book,  wherein  though  what  he  had  already  difcourfed  of  were  not  handled,  he  found, 
Moulin.  tnat  much  of  what  he  had  defigncd  to  fct  down  was  anticipated,  and  the  moft  perti- 
nent confutations  his  intended  themes  fuggefted,  were  fkilfully  difplaycd  already, 
he  feared  it  might  be  injurious  to  his  reader,  and  himfelf,  if  he  Ihould  either  turn  a 
tranferiber  of  others  nations,  or  decline  the  belt  thoughts  belonging  to  his  theme,  that 
the  lefs  good  ones  might  pals  without  fuipicion  for  his  own. 

IV.  That  the  enfuing  trifle  having  been  written  in  hafte,  and  by  fnatches,  amongft 
diffracting  avocations,  and  far  from  literary  accommodations,  is  freely  fubmittcd  to 
the  cenfurc  c  f  learned  and  impartial  perufers,  efpccially  divines  •,  who  are  by  the 
author  requefted  to  believe  its  miftaktn  paflages,  and  unwary  expreflions  (if  it  con- 
tain any  fuch)  to  have  been  altogether  unintentional,  and  fuch  as  they  fhall  never  find 
it  to  be  more  than  one  labour  to  make  him  dilcern  and  retract  v  he  being  refolved, 
by  God's  alfiftancc,  to  continue  ftill  obfequious  enough  to  all  clearer  difcovcries  of 
truth,  to  be  able  to  fay,  Errare  pojjum,  b<creiicus  ejj'e  nolo.  And  as  he  is  on  his  part 
forefigned,  and  lb  willing  to  be  rectified,  fo  he  expects  this  equity  from  thofe,  to 
whole  judgment*  he  fubmtM,  that,  confidering  he  intended  not  to  write  a  folemn  and 
regular  trcatife,  but  a  private  and  familiar  cpiitlc,  they  will  pals  by  fuch  unaccurate- 
neffes,  as  are  wont  to  be  incident  to  compofers  of  this  later  nature.  He  prefurned  he 
Bight  fonietimcs  make  bold  with  the  vulgar  laws  of  tenfes,  treating  of  an  eternity, 
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that  admits  them  not.  He  hoped,  that  the  freedom  taken  in  fome  of  his  expreflions 
concerning  love,  and  the  wonted  objects  of  it,  would  be  excufed,  by  its  being  exacted 
by  the  defign  he  had  upon  Lindamor,  though  he  had  not  ( which  yet  he  has),  other- 
wife  accounted  for  it*.  He  intends  not  to  adopt  thofe  (too  often  erroneous)  tradi- 
tions of  the  vulgar,  whence  he  fomctimes  draws  comparifons,  that  he  may  not  deny 
himfelf  the  liberty  taken  by  the  generality  of  writers  (without  excepting  the  learnedcr 
fort  of  them)  who  fcruplc  not  in  popular  compofures  to  make  fimilies  and  allufions 
grounded  on  popular  traditions  and  perfuafions.  As  for  thofe  common  plates,  which, 
the  method  of  our  author's  difcourfe  allowed  him  not  to  decline,  he  hopes  the  reader 
will  difcern  by  his  way  of  writing,  that  he  loves  to  ufe  them,  not  as  travellers,  but 
as  hunters  ufe  the  highways :  for  the  traveller,  when  he  once  gets  into  the  road, 
makes  it  his  bufinefs  to  keep  in  it  •,  whereas  the  hunter,  if  he  meets  one  lying  in  hi* 
way,  is  not  fond  of  flaying  in  it,  but  nimbly  crofles  it,  or  traverfes  fo  much  of  it, 
as  is  requifite  to  be  pall  through  in  the  purfuit  of  his  game.  And  laftly,  if  in  fome 
few  paflages  of  the  following  letter  (efpecially  about  the  beginning  of  it)  the  cxpref- 
fions  are  lefs  grave  and  folemn  than  the  defign  \  the  author  hopes,  that  even  they 
will  yet  appear  tolerably  ferious,  for  the  airicft  parts  of  a  letter,  written  by  one  young 
gentleman  to  another. 


SOME 

MOTIVE  S 

TO  THE 

LOVE    of  GOD. 


My  DEAREST  LlND  AMOR, 

I A  M  very  much  delighted  to  learn,  both  by  the  voice  of  fame  and  the  information 
of  much  more  credible  relators,  that  Htrmionfz  cold  ufage  has  cured  you  of  the 
fever  her  fcorching  eyes  had  given  you  :  and  that  when  once  you  found  yourfclf  referved 
to  /hew,  what  wonder  her  eyes  were  able  to  perform,  you  fealbnably  refolved  to  be- 
come an  inftance  of  the  power,  rather  of  reafon,  than  of  love  and  accordingly,  did: 
yourfclf  the  right  to  fruit  rate  the  vain  hopes,  your  infulting  miftrefs  cherilhed  to- 
manifeft  in  you,  that  her  charms  were  capable  to  make  your  flame  perfevcrey  when 
her  change  had  made  it  as  well  caufelefs  as  hopelefs.  I  could  wilh  indeed  for  your 
lake,  that  you  owed  your  cure  more  entirely  to  your  reafon,  and  lefs  to  your  refent- 
ment  •,  that  the  extraction  of  your  freedom  may  no  ways  blemilh  it.  But  fincc  un- 
allayed  fatisfactions  are  joys  too  heavenly,  to  fall  to  many  men's  lhares  on  earth,  I 

•  In  a  dedication  of  all  the  forementioned  letter*  to  my  Lady  T.  J. 

cannot 
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cannot  but  conclude,  that  your  recovery,  even  on  thefe  terms,  deferves  I  fhould 
congratulate  it  i  for  the  French  fay  truly,  that  Its  plus  courtes  folies  font  Its  meilleurts. 
And  liberty  being  too  high  a  blefiing  to  be  diveftible  of  that  nature  by  circumftances  i 
I  (that  feldom  deplore  him,  who  by  loling  his  miftrefs  recovers  himfclf)  think,  that 
Hermiont  has  but  intentionally,  not  eventually  difobliged  you;  and  hath  made  your 
flames  a  better  return,  by  rcftoring  you  your  own  heart,  than  (he  could  have  done 
by  exchanging  hers  for  it.    But  that  which  not  lcaft  endears  to  me  your  recovery,  is, 
that  I  am  aflured  by  perfons,  from  whom  I  dare  credit  even  fo  welcome  news,  that 
my  endeavours  proved  fo  happy  as  to  be  conducive  to  it,  and  that  the  conflderations 
I  ventured  to  prefent  you,  did  at  leaft  fo  far  contribute  to  your  freedom,  as  to  give 
you  the  deGre  and  the  deflgn  of  regaining  it.    For,  I  hope*  I  need  not  tell  you,  that 
I  feldom  ufe  endeavours,  whofe  profperoufnefs  is  more  welcome  to  me,  than  thofe 
that  afpire  to  fervc  Lindamor.    And  though  I  cannot  ever  pay  you  any  great  lervices, 
in  relation  to  my  vailly  greater  defires,  yet  I  can  fcarce  do  you  little  ones,  in  relation 
to  the  delight  refulting  from  the  having  done  you  any.    Nor  has  the  joy,  which  this 
fuccefs  of  my  difcourles  brings  me,  been  fparingly  increafed  by  my  having  ventured 
them  with  much  more  defire,  than  expectation,  of  their  profpering  }  and  lefs  out  of 
any  ftrong  hope  they  would  fucceed,  than  out  of  an  unwillingnefs  to  leave  the  means, 
I  thought  leaft  improbable,  uneflayed  ;  being  invited  to  excite  you  to  greater  hopes 
than  1  durit  allow  mylelf  for  you,  by  the  example  of  generals,  who,  whatfoever  dif- 
truftful  thoughts  they  harbour  in  their  breafts,  fuppofe,  that  (before  the  battle)  to 
make  their  foldiers  fight  fuccefsfully,  it  is  as  well  conducive  as  requifitc,  by  encou- 
raging orations,  to  make  them  think  they  fhall  do  fo.    For,  although  I  endeavoured 
indeed  to  pcrfuade  you,  that  rcafon  being  born  fovcrcign  of  the  paflions  •,  though 
her  lenity  or  fupincnefs  do  fometimes  both  occajion  and  permit  their  ufurpations, 
lhe  is  feldom  fo  diverted  of  her  native  power,  but  that  whenfocver  fhe  pleafeth  to 
employ  what  lhe  hath  left,  fhe  is  able  to  refume  what  (he  hath  loft.    And  though  I 
was  willing  you  lhould  believe,  that  to  perfect  what  your  refentment  had  begun, 
was  a  talk  lb  cafy,  that  the  victory  was  as  much  in  your  power,  as  the  refolution  of 
attempting  it  •,  yet,  notwithftanding  all  this,  I  fay,  I  was  once  half  perfuaded,  that 
to  undertake  the  curing  of  a  lover  was  the  next  weaknefs  to  the  being  one.  And, 
Lindamor,  to  deal  ingenuoufly  with  you,  your  recovery  hath  circumftances  in  it,  that 
make  me  very  apprehenfive,  that  you  are  not  yet  out  of  the  danger  of  a  relapfe, 
and  that  you  have  not  half  fo  abfolutt  ly  abandoned  your  former  amorous  conftitution 
of  mind,  as  the  former  idol  of  it.    I  know,  that  from  a  perfon,  who,  for  one  that 
hath  never  yet  been  hurt  by  Cupid  is  accufed  of  ufing  him  (lightly  and  feverely  enough, 

}rou  will  expect  endeavours  to  preferve  you  from  rclapies,  by  luch  difluafions  from 
ove,  as  its  votaries  will  fcarce  vouchfafe  fo  mild  a  title  to,  as  that  of  invedlivcs 
againft  it.  And  I  lhall  ingenuoufly  acknowledge,  Lindamor,  that  I  have  been  fome- 
times no  very  unready  fatirift  on  that  theme  j  and  with  a  pen,  reliftting  of  the  liberty 
I  cherifhrd  in  my  heart,  endeavoured  to  dif'abufe  thofe  fervile  fouls,  that  being  bom 
to  reafon,  fo  far  degraded  themfelves,  as  to  boaft  folely  an  excefs  of  paflion ;  and 
had  fuch  low  and  narrow  thoughts  of  felicity  and  mifery,  as  to  expect  either  from  a 
woman's  ufage.  All  which  I  thought  I  might  the  frcclicr  do,  becaufe  having  never 
known  the  infelicities  of  love,  but  in  the  fufferings  of  others,  I  might  probably  fup- 
poie,  that  my  declamations  againft  it  would  pal's  for  the  productions  of  my  reafon, 
not  my  revenge.  But,  Lindamor,  though  the  extravagances  of  fome  men's  folly  have 
been  fometiim  s  too  great,  to  let  ine  avoid  laughing  fomewhat  fatirically  at  it  ■,  yet  I 
am  really  too  little  an  enemy  to  love,  unlefs  exceflive  or  mifplaced,  by  indiftinct  and 

disfiguring 
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disfiguring  confideratioM,  to  repnefcnt  to  you  the  noblefli  pa/Ron  o£  the  mind*  a*  its 
raoflL  hideous  and  formidable  diieafe. 

To  love  even  with  fome  p&ffionatenels  the  perfon<you  would  marry,  is  not  only  u 
allowable  but  expedient;  being  a] moil  neceflary  to  the  daty  of  fixing  your  affe&ion, 
where  you  have  once  engaged  your  faith;  for,  it  hath  been  obferved,  that  love  doth 
feldom  fuffer  itfelf  to  be  confined  by  other  matches  than  thole  of  its  own  making. 
And  few,  but  they,  that  are  fo  wife  as  they  fee  caufc  to  be  almoft  in  love  before-hand 
with,  thole  they  marry,  prove  fo  honcft,  as  afterwards  to  be  in  love  with  none  elfe. 
Since  therefore  the  marriage  of  a  wife  man  fuppoies-  at  leaft  as  high  a  degree  of  love, 
as  he  is  capable  to  cherifh  without  forfeiting  that  title  >  I  can  fcarce  difallow  the  being 
moderately  in  love,  without  being  injurious  to  marriage,  which  is  a  relation,  that 
though  I  can  with  much  Ids  relu&ancy  permit  others,  than  contract  myfelf  •,  yet  dare 
I  not  abfolutely  condemn  a  condition  of  life,  as  expedient  to  no  man,  without  which, 
even  Paradifc  and  innocence  were  not  lufficient  to  complete  the  happinels  of  the  firft 
man.  Thus  you  lee,  Lindamor,  that  I  do  not  promifcuoufly  quarrel  with  all  forts  of 
love,  but  endeavour  only  to  poffefs  you  with  this  truth,  that  as  anciently  among  the 
Jews  there  were  odoriferous  unguents,  which  it  was  neither  unufual  nor  unlawful  to 
anoint  themlelves  with,  or  beftow  upon  their  friends  5  but  there  was  a  certain  pecu- 
liar compofition  too  of  a  precious  ointment,  which  God  having  rcferved  to  be  em- 
ployed in  his  own  fervice,  with  that  the  perfuming  of  their  friends  was  criminal  and 
lacrilegious :  fo  there  are  regulated  degrees  of  love,  which  it  is  not  forbidden  to 
harbour  for  a  friend,  a  miftrefs,  or  a  wif  e ;  but  there  is  too,  a  certain  peculiar  ftrain, 
or  (if  I  may  fo  call  it)  heroic  temperament  of  love,  which,  wherever  it  is  found, 
makes  it  belong,  as  unalienable,  as  juftly  unto  God.  A  virtuous  wife  may  love  both 
her  hufband's  relations  and  her  own,  and  yet  be  truly  faid  to  love  him  with  her  whole 
heart-,  becaufe  there  is  a  certain  unrivalled  degree  of  kindnefs,  and  a  peculiar  fort 
of  love,  which  conftitutes  true  conjugal  affection,  that  flie  confines  to  him,  and  rc- 
ferves  entirely  for  him,  and  would  think  it  criminal  to  harbour  for  any  other  pcrfon  : 
fb  a  religious  foul  may  obey  the  command,  of  loving  God  entirely,  though  Ihe  allow 
her  affections  other  objects ;  provided  they  be  kept  in  a  due  iubordination  to,  and 
kept  from  entering  into  competition  with,  that  love,  which  ought  to  be  appropriated 
to  him  j  and  which  refults  chiefly  from  an  cither  altogether,  or  almoft  unincreafable 
elevation,  and  vaftnefs  of  affection  from  an  entire  refignment  to,  and  an  abfolutc 
dependence  on,  the  loved  party  •,  from  a  rcftlcfs  difquict  upon  the  leaft  fenfe  or  doubt 
of  her  difpleafure ;  from  a  greater  concern  in  her  interefts,  than  one's  own  ;  from  an 
expectation  of  no  lei's  than  felicity  or  wretchednefs  from  her  friendfhip  or  indigna- 
tion i  or  at  leaft,  a  pcrfuadednefs,  that  nothing  can  be  a  greater  happinefs,  ihan  her 
favour,  or  deferve  the  name  of  happinefs  without  it.  For,  wherever  a  paflion  has 
thefe  properties,  or  any  of  them,  confpicuous  in  it ;  it  cannot,  but  by  being  confe- 
crated  to  God,  avoid  becoming  injurious  both  to  to  him  and  to  itlelf.  The  very 
noblenefs  of  it  entitles  him  to  it ;  as  in  fome  kingdoms  (and  particularly  here  in 
England)  though  veins  of  coarfer  metals  may  belong  to  the  owner  of  the  foil  they 
grow  in,  yet  all  the  mines  of  the  more  perfect  metals  (as  gold  and  filver)  are  by  the 
law  made  mines  royal,  and  belong  to  the  king,  to  whom  their  value  appropriates  them. 
By  reflecting  upon  this  peculiar  notion  of  love,  you  may  be  pleafed,  Lttidamor,  to  in- 
terpret fuch  indefinite  exprefiions  as  you  may  meet  with  in  the  following  difcourfe. 
And  this  love  I  have  taken  the  freedom  to  ftyle  Seraphic  Loi'e  (not  out  of  any  affec- 
tation of  tumid  words  or  titles,  but)  borrowing  the  name  from  (if  the  Romifh  di- 
vines be  good  nurlhals  of  the  heavenly  hoft)  thofe  nobler  fpirits  of  the  celeftial 

Vol.  I.  K  k  hierarchy, 


Digitized  by  Google 


250  Seraphic  Love. 

hierarchy,  whofc  name  *  in  the  language  to  which  it  belongs,  exprefles  them  to  be  of 
a  flaming  nature;  and  whofe  employment  (mentioned  in  the  evangelical  prophet's 
\u.  ti.i,  my  llerious  vifion)  fufficiently  points  at  the  divine  object,  to  which  the  flames,  that 
warm  them,  afpire  and  tend.  And  methinks,  Lindamor,  that  you  fhould  find  it  no 
faint  invitation  to  embrace  Seraphic  Love,  that  you  may  have  the  advantage,  by 
roaking  yourlclf  a  rival  to  thefe  glorious  fpirits,  to  make  them  your  friends,  and  the 
honour  to  be  engaged  in  a  fervicc,  where  you  arefure  of  fuch  illuftrious  concurrents. 
At  leaft  if  you  be  of  the  mind  of  that  generous  youth  (to  whofc  fuccefsful  valour 
the  conquered  world  was  both  theatre  and  trophy)  who  refufed  to  run  at  the  Olympic 
games,  becaufe  there  were  no  monarchs  to  run  with  him.  But  I  fear,  Lindamor^ 
J  have  a  little  digrefled ;  fince  I  might  have  told  you  in  fewer  words,  that  it  is  not 
my  defign  in  this  paper  to  declaim  againft  love  in  general,  or  make  a  folemn  ha- 
rangue of  the  fick  lends  of  women  ;  and  that  therefore,  as  when  young  gallants 
(fuch  as  you,  Lindamor)  are  fubject  to  caft  away  their  love  upon  unfit  objects,  their 
difcreet  friends  (lenfible  of  the  truth  of  the  Italian  comic's  oblcrvation,  that 

Onefta  contra*  amort 
E  treppo  frale  fchermo 
In  giovinetto  cuore ; 

In  youthful  hearts  bare  virtue's  wont  to  prove 
But  a  waiflkU  againft  the  darts  of  love :) 

without  taking  a'-.y  nv-re  than  ncccflary  notice  of  their  former  fond  and  draggling 
paflions,  reclaim  them  by  cither  matching  them,  or  at  lealt  (in  order  thereunto)  en- 
gaging their  addrefles  to  perfons,  whofe  beauty  or  prerogatives  may  both  legitimate 
or  confine  their  affections  :  lb  1  lhall  now  endeavour  to  prevent  the  future  gaddings 
of  your  lovr  to  objects,  that  cannot  deferve  fo  tranfeendent  and  difinterdled  a  one, 
as  1  have  obferveo  yours  to  have  been  •,  by  preferring  and  engaging  it  to  the  true 
object,  that  pafiion  born  to,  the  noblcft  it  can  afpire  to,  and  the  moft  fatisfying 
it  can  enjoy.  Yes,  /  indamor,  as  it  has  hitherto  been  my  not-unprofperous  talk  to 
unh'jod  your  foul,  1  fliall  now  make  it  my  bufinefs  to  fhew  her  game  to  fly  at.  I  fee, 
that  love  in  Undamer  is  too  noble  and  predominant  an  affection,  to  be  either  eafy  or 
fu  to  be  destroyed.  It  will  therefore  be  my  defign,  not  tofupprcls  your  flame,  but  to 
addrefs  i:.  I  wilhed  it  withdrawn  from  Hcrmione,  not  to  annihilate  it,  but  to  trans- 
fi  dure  it  t  would  not  have  a  paffion,  whic  h  warned  nothing,  but  a  due  object,  to  be 
fraphic  love,  like  vulgar  men,  be  fwallowed  up  by  death,  the  common  fatej  bL|t 
be  enn  bk  i,  by  a  deltiny  l.kc  that  of  lincch  and  Elias,  who,  having  ccafed  to  con- 
Vv'rfe  with  moir.ls,  died  not,  but  were  tranflatcd  into  heaven. 
Sr:f  x.  Wh  o  has  been  laid  already,  I. i>.> Junior,  hath,  it  feems,  fufficed  to  rectify  your 
love  ;  by  difabufiny;  it,  and  (hewing  you,  how  unfitly  it  was  placed  on  its  former  ob- 
jects. Your  [.rvlicicncy  in  that  invites  me  to  proceed  with  you  to  a  new  leflbn,  and 
( mindful  of  that  true  iuyir.g  of  an  eminent  father,  Nemo  aliqncm  amat,  quern  non  vult 
tjl'e  tinlicrem)  to  endeavour  to  exalt  your  pallion  by  directing  and  fettling  it  upon  an 
oojeCt,  the  due  contemplation  of  whofe  lovclinefe  may  cure  as  perfectly  all  hurts  re- 

•  The  farre  Srrttplim,  in  Hebrew,  fprirt;s  from  the  root  Sarepb,  which  fignifies  to  burn  or  flame  : 
whence,  Ktmk  xxi.  0.  thtifi:  perniciona  creatures,  thai  our  tranilatois  cn^lilh,  fury  ftrptnti,  arc  fiylcd 
in  ttK  origir.al  llanittcb-tj'tut  liei-ftiaflm, 
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ccivcd  from  any  mortal  beauty,  as  anciently  the  fight  of  the  myfterious  ferpent  on 
the  pole  did  cure  the  hurts  the  fiery  ferpents  gave.    For,  fince  to  gaze  ttedfaitly  on  ^"  "Jb' 
an  outward  beauty,  where  all  your  looking  will  but  difcover  the  fame  face,  is  found 
fo  effectual  to  kindle  or  to  blow  the  fire  of  love  (which  the  Greeks  prettily  enough 
exprefs  by  their  «*t3  ifxv  yUtrxt  t«  if*»)  how  much  mult  a  due  contemplation  enamour 
us  of  that  divine,  and,  though  refulgent,  yet  ever  more  and  more  d.lcoverablc  ob- 
ject, where  attention  and  wonder  flill  mutually  excite  and  chcrilh  each  other  ?  wh  ncc 
the  zealoufeft  and  perfected  lovers  of  God  are  the  glorious  angeb,  of  whom  our 
Saviour  fays,  that  in  heaven,  they  always  behold  the  face  of  bis  father  which  is  in  heaven ;  U«.  «vui. 
and  thofe  blcffcd  faints,  whofe  employment,  and  whofe  happinels  is,  in  the  Revela- 10- 
lion,  expreffed  to  be,  to  follow  the  lamb  wbitberfoever  be  goes.    And  thole  unblemilhed  Rc»- 
pcrfons  are  in  that  place  recorded  to  have  kept  themfelves  undcfilcd  by  mortal  beau-  ** 
ties,  to  teach  us,  that  the  nearer  and  clearer  intuition,  that  heaven  affords  them  of 
the  glorious  object  of  their  paffion,  was  not  the  caufc  of  it,  but  the  recompcncc ; 
and  that  whilft  they  lived  exiles  here  on  earth,  it  was  fuch  a  Speculation,  as  I  am  re- 
commending (Lindamor)  to  you,  wherewith  they  lived  to  borrow  the  cxpreffion  ufed 
of  Mofes )  as  feeing  bim  who  is  invijtble  -,  a  fight,  whofe  glory  made  them  look  on  H*b.  *i. 
fading  beauties  with  as  undazzled  and  untroubled  eyes,  as  eagles  can  be  fuppofed  to  *7- 
call  on  glow-worms,  when  they  have  been  newly  gazing  on  the  fun. 

To  engage  your  love,  lindamor,  to  this  fublimell  of  objects,  1  fhall  defirc,  thats</?.  3. 
all  that  I  have  faid  to  divert  your  former  flames,  and  all  that  may  fay  to  depreciate 
and  difcredit  thofe  degrading  and  difquieting  amours,  that  arc  wont  to  inveigle  mor- 
tals, may  be  looked  upon  as  meant,  rather  by  way  of  preparative,  than  of  motive, 
aiming  but  to  difabufe  and  rectify  your  mind,  that  with  compofed  and  unprepofiefied 
thoughts  you  may  judge  of  the  object  I  propofe  to  you.  Which  to  qualify  you  to  be 
but  impartial  to,  this  method  feemed  expedient  •,  being  but  imployed  upon  fuch  a 
fcore,  as  that  on  which  the  Platonifts  ufed  to  premife  certain  virtues,  which  th.-y 
(fignificantly  enough)  called  purgative,  to  difpole  and  fit  the  mind  for  the  reception 
of  fublimer  truths.  As  phyficians  to  clear  the  fight  are  wont  to  purge  the  head, 
that  the  eye,  freed  from  all  darkening  and  difguifing  tinctures,  may  the  more  perfectly 
difcern  the  objects  presented  to  it.  Anil  certainly,  the  love  I  would  pcrfiude,  is  of  a 
nature,  that  makes  nothing  more  conducive  to  it  than  the  givateit  unci  judednefs  of 
the  eye,  and  the  perfcctelt  illuftration  of  the  object;  which  is  fuch,  that  the  cleareit 
reafon  is  the  molt  advantageous  light  it  can  ddire  to  be  fecn  by  You  know  the  ltory 
of  that  witty  wench,  who  ufed  merrily  to  wiih  her  lovers  all  good  qualities,  but  a 
good  understanding  ;  for  that,  faid  ihie,  would  make  them  out  of  love  with  me.  The 
divine  object,  to  which  I  would  prefer  you,  Lindcmor,  is  fo  far  from  being  obnoxious 
to  a  danger  of  that  nature,  that  I  need  not  diiparage  any  other  to  enamour  you  of 
this.  For,  the  Creator  is  too  full  of  excellences  to  need  to  be  recommended  or  let 
off  by  the  creature's  defects.  He  was  fovercignly  lovely  in  himfelf,  before  the  y  had 
a  being  ;  nor  has  his  giving  us  that  paffion,  called  love,  nude  him  the  unfittcr  object 
for  it.  To  love  God,  but  becaufc  your  miftrefs  has  perfonal  faults,  is  a  greater, 
than  any  of  thofe,  for  which  you  have  declined  her ,  and  is  fuch  a  loloecifm  in  fe- 
raphic  love,  as  it  were  in  the  Perfian  religion  (for  that  has  yet  embracers  in  the  Fait, 
as  thofe,  that  have  there  converfed  with  them,  allure  me)  to  make  the  Spots,  that 
blrmifh  the  moon,  the  motives  of  their  worfhipping  the  fun.  HtTHHOJU  is  a 'lady,  to 
whofe  noble  relations  I  am  too  much  a  fervant,  not  to  have  a  refpect  for  her ;  and  I 
cannot  without  concluding  her  an  extraordinary  perfon,  remember,  how  lately  the 
enjoyed  the  honour  of  captivating  Lindamor  •,  and  though  Ihc  has  fincc,  by  injurioufly 
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,  declining,  juftly  forfeited  the  glorious  title  of  his  miftrefe;  yet  the  qualities,  that 
gave  it  her,  made  me,  among  divers  others,  like  her  lb  well,  that  it  is  now  my  quar- 
rel to  her,  that  (he  is  not  what  file  was.  And  therefore  whatever  may  fall  from  my 
pen  to  her  difadvantage,  relates  to  her  but  as  ihe  was,  or  may  again  be,  an  obftacle  to 
your  devotednefs  to  feraphic  love.  To  engage  you  to  which  (alf  this  notwithftanding) 
Lixdamer,  I  mud  do  you  the  right  to  tell  you,  that  God  deferves  the  higheft  eleva- 
tion of  your  love,  though  Hermime  had  not  rejected  it.  Were  fhc  not  only  as  hand- 
fome  as  you  fancied  her,  but  as  conftant  as  you  wifiied  her,  her  beauty  and  herfriend- 
lhip  too  concurring  could  not  have  made  her  other  than  as  difadvantageous  as  inju- 
rious a  rival  unto  God  j  and,  in  the  very  fruition  of  as  obliging  returns,  as  herkind- 
neis  could  have  made  your  paffion,  fiic  would  have  deferved.bat  a  more  moderate 
degree  of  it.  Angels,  to  whom  women  were  never  falfc  or  cruel,  love  their  Maker 
Rn.nii.  above  all  things:  and  he  to  whom  St.  John  prcfents  his  adoration,  rcfufed  it  for  him- 
4.»nd  fc\f  to  diredt  it  unto  God.  Would  not  yourfclf,  Ujtdamor,  have  thought  your  Her- 
atone  abfolutely  handfome,  though  Moors  had  not  worn  the  devil's  livery ;  and  the 
thing  called  deformity  had  been  as  much  a  ftranger,  as  it  is  unwelcome  to  her  fcx  ? 
It  is  true,  fuch  is  our  frailty,  that,  as  the  Ifraelites  needed  a  cruel  and  opprefllve 
bondage  in  Egypt,  to  make  them  rcfolve  on  returning  to  the  blefled  land  of  Canaan  ; 
lb  oftentimes,  the  amorous  fotd  needs  the  harlh  ufage  of  a  difdainful  miftrcis,  to  dif- 
guft  it  with  its  thraldom,  and  make  it  afpire  to  its  more  genuine  and  fatisfying  ob- 
ject. I  may  therefore  allow  Hermsone's  defects  to  have  given  you  freedom  and  occa- 
fion  to  confider  the  prerogatives  of  Seraphic  Love  ;  but  I  mult  not  allow  them  to  be 
the  chief  motives  of  your  embracing  it.  For,  it  were  too  injurious  to  its  glorious 
object,  to  make  that  but  the  refuge  of  a  defeated  paffion,  whofe  tranicendency  entitles 
it  to  more  than  the  moft  elevated  and  entire  one.  Alas,  God  needs  not  thefc  beg- 
garly parallels  with  any  fading  objects,  to  become  that  of  our  difabufed  devotion  j 
and  he  were  lovely  without  companion,  as  well  as  he  is  fo  above  it.  And  though  I 
be  not  fo  unjuft  to  deny,  that  there  are  ladies  (lbme  of  which  I  have  the  happinefs 
not  to  be  unknown  to  myfelf)  whofe  excellencies  are  capable  of  ennobling  theif  whole 
fex :  yet  their  greateft  accomplifhmcnts  compared  to  his  perfections,  whofe  gifts  they 
are,  are,  in  that  eclipfing  company,  as  inconfpicuous  as  the  faint  qualities  of  more 
ordinary  perfons.  As  when  in  a  clear  morning,  the  rifing-fun  vouchfafes  to  vifit  us, 
as  well  thofe  bright  ftars  that  did  adorn  our  hemifphere,  as  thofe  dark  Ihades  that  did 
benight  it,  vanilh :  confonantly  whercunto,  give  me  leave  to  obferve  to  you,  Linda- 
mor,  that  though  divers  of  God's  attributes  arc  through  his  goodnefs  participated  by 
his  creatures,  yet  the  fcripturc  makes  fo  vaft  a  difparity  betwixt  the  excellencies,  that 
it  afcribes  to  men,  and  the  fame  perfections  confidered  as  they  exift  in  God,  that  it 
feems  abfolutely  to  exclude  created  beings  from  any  title  to  thofe  attributes  j  becaufe 
they  poflefs  them  but  in  a  way  fo  inferior  to  that  tranlcendent,  peculiar,  and  divine 
manner,  in  which  they  belong  to  God.  Thus  our  Saviour  fays  to  him,  that  (taking 
Mi»,       him  but  for  a  man)  called  him  good,  Why  calltft  theu  me  good  ?  there  is  none  good  but 

iV».\i.  "**  that  is> Ced-  Thus  St  Pm!  calls  God  (or  Chrift)  the  only  potentate, 
15.  '  though  the  earth  be  fhared  by  feveral  potentates ;  and  even  the  devout  eunuch  in  the 
/at ,ui'  Acls,  and  the  depoled  grandees  mentioned  by  the  bleffed  virgin  in  her  canticle,  are, 
tikei.5».  in  the  original,  ftilcd  potentates.  Thus,  there  be  wife  virgins  as  well  as  foolifli,  and 
Mat,  u».  jhQugfo  our  Saviour  tells  us,  that  the  children  of  this  world  are  in  their  generations 
l  ktiri.8.  voifer  than  the  children  of  tight ;  yet  St.  Paul  fcruplcs  not  to  term  his  Maker,  The  only 
fc  wife  God:  and  thus  he  ellewhere  paraphrafes  him,  He  that  hath  only  immortality,  though 
iTim.^  angels  and  human  fouls  be  deathlels.  In  fo  incommunicable  a  manner  does  the  fupe- 
'*•  riority 
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riority  of  God's  nature  make  him  poffefc  thofe  very  excellencies,  which  the  diffufive- 
nefs  of  his  good  ne  is.  makes  him  pleafed  to  communicate.    I  am  the  more  zealous, 
Lindamor,  to  transfigure  your  love  into  devotion  (which  I  mull  defire  you  to  look 
upon  but  but  as  a  varied  narneibr  Seraphic  Lave)  becaufe  I  have  obferved  your  pafiion 
to  have  been  extremely  impatient  of  confinement,  and  to  have  efteemcd  whatever 
.may  be  termed  limits,  to  be  prifons.   Few  therefore  can  need  more,  or  deferve  better, 
an  object  for  their  love,  for  which  too  inunenfe  a  vaftnefc  were  impoflible.    And  fuch 
a  one  is  God,  whofe  fovereign  perfections  render  him  fo  uncapable  of  being  loved  too 
jnuch,  that  the  moftafpiring  paffion  can  tcaree  arrive  (fo  much  as)  to  leifen  its  dif- 
jproportion  to  the  object.    Other  paflions,  like  other  rivers,  are  molt  liked,  when  they 
calmly  flow  within  their  wonted  banks ;  but  of  Strapbic  Love,  as  of  Nilus,  the  very 
inundations  might  be  delireable,  and  his  overflowings  make  him  the  more  welcome. 
.For  mortal  beauties,  our  pillions  are  . like  ourfelves  :  if  our  ftatute  chance  to  exceed 
a  certain  fize  or  ilandard,  it  makes  us  monltious  ;  but  devotion  is  like  a  flawlefs  dia- 
mond, where  the  bignefs  taxes  the  value,  and  the  unufual  bulk  both  rates  and  in- 
hances  the  luftre  and  the  price.    To  give  God  all  our  love  is  the  greateft  command 
both  of  the  law  and  gofpel  (in  its  capacious  and  teeming  womb,  both  comprizing  and 
cherilhing  all  the  other  ferviccs  God  requires)  and  that  there  is  not  more  exacted  of 
us,  is  not,  that  an  addition  were  culpable,  but  becaufe  it  is  impoflible.    So  noble  is 
the  nature  of  devotion,  that  it  admits  of  failings  but  by  one  of  the  extremes,  which  is 
that, of  defect.    For,  mediocrity  (whofe  office  it  is  to  rcftrain  us  from  approaching 
the  utmoft  limits)  which  in  other  paflions  is  an  excellence,  is  here  an  imperfection. 
Or,  at  leaft,  if  mediocrity  be  that,  which  creates  paflions  virtues,  the  mediocrity  of 
this  love  mud  confift  in  the  boundkffhi-fs  of  it,  fince  that  is  it,  which  makes  it  mod 
a  virtue.    The  man  after  God's  own  heart,  is  not  afraid  to  own,  even  to  his  Maker,  PC,-*J«',» 
an  ardency  of  love  for  him,  which  muft  be  exprcflcd  by  the  fignificant  metaphor  of 
thirft  ,  and  that -fuch  a  thirft  too,  as  makes  the  panting  hart  (by  naturalifls  obferved 
to  be  a  very  dry  creature)  bray  (as  I  remember  the  Hebrew  hath  it)  for  thofe  refrefh- 
ftreams,  whofe  want  diftreflcs  and  reduces  her  to  an  almoft  gafping  condition  :  My 
vtry  foul  (faith  he)  tbirftetb  for  God.    And  we  know,  that  thirft  is  not  only  fo  violent  *^ft''r>« 
an  appetite,  that  it  leflbns  the  wonder  of  that  monarch's  bargain,  whom  hiftory  rc- 
cords  to  have  parted  with  his  kingdom  for  a  cup  of  water ;  but  thirft  doth  fo  confine  ££b«,  j \ 
our  longings  to  what  it  craves,  that  nothing  clfe  can  fatisfy  them.    The  wealth  of  4-fj'"« 
both  the  Indies  would  not  excufe  the  want  of  a  needed  cup,  fuppofing  their  pofleflbr  *v/.Ji. 
tormented  with  an  appetite,  which  cannot  be  quenched  but  by  drink.    To  which  I 
muft  add,  that  the  uneafinefs  of  unrelieved  thirtt  is  not,  like  that  of  other  incon- 
veniences, leflencd  by  continuance,  but  grows  by  lading  the  more  unfupportable. 
The  fame  inlpircd  poet  fcruples  not  alio  to  profefs  fo  fcnfible  and  fo  active  a  concern 
for  God's  intcrefts,  that  the  zeal  of  God's  boufc  bad  eaten  him  up ;  and  hugely  troubled 
he  is,  that  others  are  not  affected  with  the  fame  zeal.    Ibtbdd  (fays  he)  the  tranfgref-  9UL  «:«- 
fors,  and  was  grieved,  becaufe  they  kept  not  tby  word.    Nay,  rivers  of  waters,  fays  he,  '* 
run  down  mine  eyes,  becoufe  they  kept  not  tby  law.    And  to  manifeft  how  much  the  ten-  liJm  ,.r. 
dernefs  and  unrefervedntfs  of  his  love  made  him  think  thole  his  friends  or  enemies, ,J** 
that  were  fo  to  God;  Mine  eyes,  (fays  he)  fball  be  upon  tbe  faithful  of  the  land,  that  pc,i.a.f» 
tbty  may  dwell  with  me:  be  tbat  walketb  perfect  in  tbe  way,  he  fball ferve  me.    Do  not 
hate  them,  OLord,  tbat  bate  I  bee,  and  am  not  I  grieved  with  thofe,  that  rife  up  againjl""'^ 
thee?  1  bate  them  with  a  perfetl  hatred,  I  count  tbem  mine  enemies.    At  this  rate  did 
pious  David  love  his  Maker ;  but  he  was  fo  far  from  thinking  this  rate  exceflive,  that, 
tranlportcd  by  the  fenfe  of  hispcrlbnal  difability  to  pay  that  divine  object  all  the  love, 
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that  his  perfections  merited,  he  is  not  content  to  roufe  up  all  his  own  faculties  to  praifc 
pf.i.  <i».  t.  (;otj  f  Kiefs  the  Lord.,  O  my  foul,  <'i  oil  that  is  wit  bin  me  blefs  bis  Holy  Name)  bur  he 
p&U«niL  invites  all  the  godly  to  affift  him  it,  he  payment  of  lb  vaft  a  debt  •,  Love  ibe  Lcrdt  all 
tUm      )'e  fi"its,  fory  &c.    And  again,  Pt  li/e  the  Lord,  all  ye  nations,  praife  bim  all  pie. 
cx«>rii.i.  And  not  content  neither  frequently  i  >  do  this,  as  may  appear  by  very  many  i  ages 
of  his  facred  poems,  he  extends  his  invitation  to  the  angels,  and  all  the  other  holts  of 
God,  and  concludes  the  book  of  Pfaims  with  a,  Let  every  thing,  that  bath  bieatb, 
prai/e  ibe  l^ord.  Hallelujah. 
•cft.4.        j^OR  <joes  lt  invalidate  what  has  n'.w  been  delivered,  that  fomemen  have,  even  by 
devout  pcrlbns,  been  blamed  for  ton  much  devotion;  for,  it  wis  not  an  ex a  1 ;  of 
love,  but  a  want  of  difcretion,  that  was  guilty  of  their  faults  :  the  expreflions  of  our 
love  to  God  ought  to  be  regulated,  nor  by  our  bitnd  and  wild  fancies^  bur  by  his 
revealed  will  (as  Chrift  fays,  if  you  lav*     •,  keep  my  commandments.)    And  t  ^retore 
it  is  very  pofliblc  to  be  too  devout,  not  becaute  any  cxprcfiion  of  Serapbic  Love  can 
be  made  with  too  much  ardency,  whilft  it  is  co:  fideied  abltracledly  in  itfclf,  and 
irrelatively  to  die  reft  •,  but  becaufc  that  there  being  feveral  duties  of  love,  which 
require  an  ardency  of  it,  it  is  injurious  to  cxercilV  all  that  in  one  alone,  or  a  few, 
that  belongs  equally  to  the  neglected  others.    We  mult  not  (as  too  many  profefibrs 
are  now  wont  to  do,  of  whofe  error  you  may  receive  a  fuller  account  in  fome  other 
pipers)  dafh  in  pieces  the  two  tables  of  the  law  againlt  one  another ;  but  mult  fo 
love  God  with  all  our  hearts,  as  to  love  our  neighbour  as  ourfdves.    You  know  what  our 
Saviour  faith  to  the  Pharifees,  that  tithed  mint  and  cummin,  with  a  neglect  of  judg- 
Mit.xiiii.  mcnt,  mercy,  anil  faith,  thole  weightier  matters  of  the  law,  T be fe  ought  you  {*Su) 
xy        to  have  done,  and  net  to  leave  the  other  undone.    And  indeed  this  partiality,  Lindamcr, 
which  makes  us  difplay  lo  much  of  the  flrcngth  and  vigour  of  our  fpirits  in  fome 
favourite  duties,  that  we  can  but  languidly  and  perfunctorily  perform  thofe  others 
we  arc  lefs  fond  of,  begets  in  devotion  a  difeafe,  not  unlike  that  new  one  in  children 
we  call  the  rickets,  which  fome  learned  phyficians  do  not  improbably  conceive  to 
raife  from  the  unequal  nutrition  of  the  parts.    For  though  none  of  them  receive  ex- 
cefT'ive  nourifhmcnt,  yet  fome  of  them  receiving  as  much  as  is  convenient  for  them, 
and  thereby  growing  up  to  their  natural  bignefs,  whilfl  others  are  lefs  nourifhcd  than 
(were  the  body  healthful)  they  would  be,  do  grow  to  little,  that  the  founder  parts 
feem  overgrown,  and  fo  the  disproportion  betwixt  them  and  the  ricketing  ones  makes 
the  whole  body  they  compote  mifhapen  and  unwieldy.    But,  Lindamcr,  this  proves 
not,  that  we  can  love  God  too  much,  but  only  that  we  may  employ  too  much  of  that 
jobi*.  19.  j0VL,^  jn  jfjj;.  or  tjiat  way  Qf  ^pre/Ting  it.    Whilfl  we  are  (as  'fib  fpeaks)  Inhabitants 
t  _   of  tbefi  bcufes  cf  flay,  there  are  many  duties,  which  do  as  well  challenge  an  intenlity 
l»,  jj.  34  °f  our  affections,  as  thole  which  relate  more  immediately  to  God.     As  St.  Paul 
tells  us,  that  there  is  difference  betwixt  married  and  fingle  pcrfons,  the  affections  of 
the  one  being  at  liberty  to  devote  thcmfelves  more  undiltractedly  to  God,  whereas 
thofe  of  the  other  are  detracted  •,  (as  yJdam's  were  betwixt  his  Maker  and  his  rib). 
But  where  a  direct  and  immediate  expn  llion  of  love  to  God  defrauds  not  any  other 
duty,  there  it  is  free  from  the  danger  of  excefs.    Though  prayers  may  cafily  be  too 
long,  and  fafts  grow  exorbitant ;  yet  Chrift  could  fpend  the  whole  night  in  prayer, 
and  fall  forty  days  without  immodcratenefs,  when  the  other  expreflions  of  his  love  to 
iKin;«     his  Father,  and  the  other  exerciles  of  his  mediatory  function,  were  not  thereby  di- 
fhitbtd,  but  furthered  end  promoted.    And  fo  Elijah  might  inculpably  fail  iong, 
when  that  faffing  did  not  difable  him  to  profecute  his  journey  to  the  mount  of  God; 
end  though  jult  men  here  on  earth  mull  cxprcls  their  love  to  their  mailer  by  (that  bufy 
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diftracting,  and  remoter  way  of  fervice)  trading  with  his  talent  trutred  to  them ;  yet 
when  their  divefturc  of  mortality  dilpenfes  them  for  thofe  laborious  and  avocating 
duties  to  diftrefied  Chriflians,  and  their  own  fecular  relations,  which  arc  here  requifue 
to  be  performed  •,  their  glorified  fpirits  may  now,  without  any  immoderate  devotion, 
employ,  1  lay  not,  their  time,  but  their  eternity  itfclf,  in  converling  with  God,  and 
following  the  Lamb  whithcrlbever  he  goes.    And  congruoully  1  obferve,  that  the  Kn.  i». 
four  mylterious  beads,  allowed  to  approach  neareft  to  the  throne  of  God,  though  6» 
their  many  wings,  and  more  numerous  eyes,  intimate  them  of  a  very  active  nature, 
are  reprcfented  to  us  in  the  apocalypfe,  as  addicted  but  to  one  employment,  ceafing 
neither  day  nor  night  from  faying,  Holy,  Holy,  Holy,  Lord  God  Almighty ;  and  from  «**  «. 
giving  glory*  an^  honour,  and  thanks  unto  him.    And  of  thofe  that  have  wtited  their  robes 
in  the  blood  of  the  Lamb,  this  account  is  in  the  fame  book  given  us,  that  they  are  be  R«».  »ir. 
fere  the  throne  of  God,  and  ferye  him  by  day  and  night  in  his  Temple.    So  true  is  it,  that  ■*  ■*■ 
no  degree  of  Seraphic  Love  can  be  exceflive  ;  nay,  not  any  expreflion  of  it  immo- 
derate, unlefs  it  be  made  fo,  not  by  its  greatnefs,  but  by  its  usurpation,  whereby  it 
either  ingrolfes  or  invades  what  belongs  to  its  injured  and  languifhing  aflbciates.  Our 
love  unto  the  creatures  is  a  prcfent,  but  unto  God  it  is  a  tribute  •,  and  though  we  may 
eafily  play  the  prodigals  in  parting  (over-freely)  with  our  gifts,  we  can  fcarce  be  fo 
in  the  payment  of  our  debts  •,  for,  be  the  fums  never  fo  vaft  we  pay  away,  their 
being  due,  in  fpight  of  their  being  great,  makes  the  dilburlcment  too  much  an  act 
of  juftice,  to  be  one  of  profufenefs     Seraphic  Love  (whole  paflionatcnefs  is  its  beft 
complexion)  has  then  moll  approached  its  noblcft  meafure,  when  it  can  leaft  be  mea- 
furcd ;  nor  aught  its  extent  to  admit  any  other  limits,  than  an  utter  difability  to  exceed 
thofe  that  terminate  it.    F  or  he  alone  loves  God  as  much  as  he  ought,  that,  loving 
him  as  much  as  he  can,  drives  to  repair  the  deplored  imperfection  of  that  love,  with 
an  extreme  regret  to  find  his  love  no  greater.    Such  a  fublimity  of  love  will  beft  en- 
title you  to  the  confolation  accruing  from  that  memorable  pallage  of  St.  John,  where 
he  fays,  that  God  is  love,  and  be  that  dwelletb  in  trot  dvselktb  in  God,  and  God  in  him  ;  .job.  ;T. 
which  fupplics  me  with  a  forcible  inducement,  to  invite  you  to  an  eager  afpiring  to  a 
tranfeendency  in  devotion,  fince  it  may  render  felf-denial  foeafy,  that  it  will  (atlaft) 
almoft  diveit  that  name.    For  this  fublimer  love  being,  by  an  intimate  conjunction 
with  its  object,  wholly  devoted  to  it,  and  throughly  refined  from  all  bafe  drofs  of 
felfilhnefs  and  intereft,  nobly  begets  a  moft  llrict  union  of  our  wills  with  God's  (or 
rather)  a  perfect  fubmiCion  of  the  one  to  the  other.    And  thus,  when  it  is  become 
your  will  to  obey  his,  no  diipenfations  of  providence  will  immoderately  difquiet 
you  :  for,  you  poffefs  your  wilhes  in  general,  and  in  bulk,  though  pofiibly  not  al- 
ways in  retail.    For,  your  chiefeft  defire  being  to  lee  your  Maker's  will  fulfilled,  your 
knowledge  of  his  being  the  iovereign  and  uncontrolled  dilpofer  of  the  events  allures 
you,  that  all  accidents  that  can  bcial  you,  are  but  exact  accompliihmcnts  of  his  will, 
and  consequently  of  yours,  lb  far  forth  as  that  is  included  and  comprized  in  his. 
Whun  you  have  rcligned,  or  rather  conligned,  your  expropriated  will  (if  1  may  fo 
call  it)  to  God,  and  thereby  (as  it  were)  entnilted  him  to  will  for  you  ;  all  his  dilpo- 
fals  of,  and  his  diipenfations  towards  you,  are  in  effect  the  acts  of  your  own  will, 
with  the  advantage  of  their  being  directed  and  fpecified  by  him  :  an  advantage,  that 
_    does  at  once  aft'ure  you  both  of  their  rectitude  and  fuccefs.    God's  wifdom,  power, 
<„and  love  to  you  conlidered,  how  much  more  happy  muft  you  be  in  your  opinions  of 
his  chuiing  for  you,  than  your  immediate  own  ?    The  patient  thinks  himfclf  obliged 
to  gratity  his  phyfician  for  chufiug  for  him  what  Ibrts  of  meat  he  is  to  feed  on  ; 
though  the  doctor  be  wont  to  make  fuch  a  choice  for  him,  as  deprives  him  of  the 
7  difhes 


Digitized  by  Google 


Seraphic  Love. 


ditties  he  heft  likes,  and  oftentimes  confines  him  to  thofe  he  loaths.  Alas,  how  often 
might  God  fay  of  our  requefts,  as  Chrift  did  of  thofe  of  the  two  afpiring  difciples, 
Te  know  not  what  to  afki  I  admire  and  bluQi  to  read  in  an  heathen  fatyrift  ft>  hea- 
venly a  leflbn,  as, 

Permittes  ipjis  expendere  numinibus,  quid 
Conveniat  nobis,  rebufque  jit  utile  nojtris  : 
Nam  pro  jucundis  utilia  qtueque  dabunt  dl. 
Chart  or  eft  illis  homo,  quam  Jibi :  nos  animorum 
Jmpulfu,  6?  C4tca  pravaque  cupidine  du3i, 

Conjugiutn  petimus  partumque  uxoris  \  at  Wis  v  . 

Notum,  qui  pueri,  qualifque  futura  jit  uxor. 

*  Unto  thewifer  gods  the  care  permit, 

*  Of  what's  for  us  and  our  affairs  moft  fit. 

*  They  will  for  pleafant  things  the  belt  confer  j 
«  To  whom  man  is  than  to  himfclf  more  dear, 

*  We  by  our  blinder  paflions  led  aftray, 

«  Do  for  a  wife  perhaps  or  children  pray ; 

*  Which  they  may  chance  refufe  us  out  of  love, 

*  Knowing  what  both  the  wife  and  boys  would  prove.* 

The  confideration  of  which  made  a  heathen  philofopher  fay,  that  he  was  wont  only 
in  general  terms  to  beg  good  things  of  the  gods,  leaving  it  to  them  to  determine  what 
things  were  good  for  him.  And  indeed  our  own  wifhes  are  but  too  commonly  as 
©«».  nn.  ^lind  as  &KMFftj  who  having  fo  eagerly  longed  for  children,  that  lhe  impatiendy 
*.  '  "  cries,  give  mt  children  or  elfe  I  die,  died  in  child-bearing-,  and  as  deftrucrive  to  the 
wiihera,  as  their  longings  proved  to  the  murmuring  I/ratlites,  who  loathing  the 
N1un.1i.3j.  wholefome  manna  (that  bread  of  angels)  God  had  provided  for  them,  are  their  own 
bane  in  the  flefh  they  had  fo  greedily  lufted  for.  Thus,  Lindamer,  that  fo  affright- 
ing virtue  of  fclf-denial  proves  to  be  little  more  than  a  Ton's  letter  of  attorney  to  his 
father,  of  whofe  paternal  kindnefs  and  confummate  abilities  in  the  management  of 
affairs  his  confidence  amounts  unto  a  certainty.  Nay,  till  my  fecond  thoughts  check- 
ed the  over-forward  impetuofity  of  my  firft,  I  was  about  to  add,  fince  God  refents 
an  infinite  fatisfa&ion  in  the  accomplifhment  of  his  own  will,  your  making  over  your 
whole  will  to  God  will  impart  to  you  that  felicity,  proportioned  to  the  degree  of  the 
refignment.  And  as  the  eye,  whilft  by  the  optic  nerve  tied  unto  the  head,  fo  changed, 
can  tafte  delights,  which  it  is  dead  to,  being  once  fevered  from  it,  though  (otherwife) 
it  enjoy  the  beft  condition  of  which  its  inanimate  nature  can  be  fuppofed  to  be  ca- 
pable; fo  may  your  will,  by  an  identity  or  famcnefs  (in  tendency,  though  not  in 
nature)  with  your  Maker's,  as  it  were  engrafted  into  God's,  receive  a  new  and  en- 
larged capacity,  which  will  enable  you  to  contain  and  relifh  joys,  highly  tranfeend- 
ing  thofe,  which  the  fulled  fruition  of  your  private  wifhes  were  able  to  create.  Thus 
felf-dcnial  is  a  kind  of  holy  affociation  with  God,  and  (by  making  you  his  partner) 
intereils  you  in  all  his  happinefs  and  acquifuions.  And  confonantiy  we  ice,  that 
glorified  faints  and  blefled  angels,  whofe  will  have  the  moft  exquifitc  and  exact  con- 
formity to  God's,  enjoy  a  happinefs  moft  approaching  his ;  whereas  the  apoftate 
fpirits,  in  a  confirmed  repugnancy  to  his  will,  find  the  extremity  of  wretchednefs. 
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But  though  I  dare  not  own,  Lindamor,  fo  bold  a  fally,  yet  I  dare  without  fcruple  s« 
improve  the  difcourfe  that  preceded  it,  to  make  out  to  you  an  advantageous  difference 
of  Serapbick  Love  from  ordinary  flames.  For,  he  that  makes  a  prefent  of  his  heart  to 
any  mortal  beauty,  even  by  her  welcoming  it,  and  lodging  it  with  her  own,  grows 
fubjed  to  have  it  wounded  in  her  brcalt.  Thofe  misfortunes  reach  him,  that  would 
otherwife  terminate  in  her :  her  afflictions  torment  him,  whilft  his  own  reprieve  him  \ 
and  the  felicity  of  two  pcrfons  grows  requifite  to  make  one  happy.  The  letting  out 
our  love  to  mutable  objects  doth  but  enlarge  our  hearts,  and  make  them  the  wider 
marks  for  fortune,  and  capable  of  being  wounded  in  more  places  :  for,  although  love 
may  as  well  make  us  participate  the  joys,  as  refent  the  infelicities  of  the  parties  loved ; 
yet  even  the  leaft  unhappy  perfons  do  in  fo  fickle  and  fo  tempeftuous  a  lea,  as  we  all 
find  this  world,  meet  with  fo  many  more  either  Crofs  winds,  or  ftormy  gufts,  than  prof- 
perous  gales-,  and  we  are  fo  much  more  fenfible  of  pain  than  pleafure  (an  aching  torn, 
though  lefs  than  a  ficknefs,  unfitting  us  to  relifh  the  otherwife  perfect  health  of  the 
whole  body)  that  even  fricndfliip  itfclf,  though  a  much  calmer  affedton  than  love, 
ought  to  be  declined  as  injurious  to  our  quiet,  did  we  confider  it  but  as  a  partncrinip 
of  fortunes,  not  an  exercile  of  virtues.  But  he,  whofc  wifer  love  fettles  itfelf  on  God, 
is  not  only,  by  the  immutable,  and  even  efiential  happinefs  of  that  adorable  object, 
fecured  from  participated  infelicities  -,  but  finds  his  perfonal  crofies  and  diftrcfics 
fweetened  by  confidering,  that  what  he  mod  loves  is  molt  happy,  and  as  able  as  will- 
ing in  due  time  to  make  him  fo.  And  though  Serapbick  Love  make  us  partake  but 
God's  felicities,  yet  his  acceptance  of  it  makes  him  refent  our  forrows.  In  all  tbeirlu'-Ui'"i 
cffiitJicns  be  was  afflifled,  fays  the  prophet  of  God,  and  of  the  Ifraelitcs.  And  fo 
the  Son  of  God  (who  is  fo  much  one  with  thofe  that  love  him,  that  both  he  as  the 
head,  and  they  as  die  members,  are  fometimes,  as  making  up  one  body,  called  by 
one  name,  Chrift)  though  as  high  as  heaven,  above  the  reach  of  perfonal  or  imme-  »  Cot.  ■& 
diate  perfecutions,  called  our  to  Saul  for  an  intention  of  harming  thofe  that  loved 
him,  Saul,  Saul,  wby  perfecuteji  tbou  me  ?  and  to  demonftrate  the  tendcrnels  of  this 
compalfion,  the  prophet  fays  to  the  returned  lfraelites,  concerning  God,  He  tbat  zt&,  a.  i. 
toucbetb you,  toucbetb  tbe  apple  of  bis  eye.  Nor  is  God's  companion  like  a  miftrefs's, 
a  grieving  only,  and  an  ufelefs  pity,  whereby  the  iuffcring  lover  is  oftentimes  lefs 
comforted,  as  it  proceeds  from  her  kindnefs,  than  afflided,  becaufe  it  breeds  her  dif- 
quiet ,  but  God'a  is  a  companion,  though  active,  yet  ferene,  and  worthy  of  himfelf, 
which  without  producing  the  difcompofure,  produces  the  effeds  of  the  moft  fenfible 
pity,  by  engaging  him  to  a  timely  relief  and  refcue :  as  that  frefhly  mentioned  ex- 
preffion,  In  all  their  affiiSions  be  was  afflitled,  is  immediately  followed  by,  and  the 
angel  of  bis  prefence  faved  tbm ;  in  bis  love,  and  in  bis  pity  be  redeemed  tbem,  and  be 
bare  tbem  and  carried  tbem  all  tbe  days  of  old.  Yes,  this  pity,  for  its  not  difturbing 
God's  happinefs,  inclines  him  not  the  lefs  to  exprefs  a  fenfe  of  our  mileries,  and 
makes  us  find  (to  ufe  a  fcripture  phrafe,  as  I  would  render  it)  <>V  iv*3ft»  |3»nd(i«*  Hckn.  16. 
{grace  for  an  opportune  relief)  1  fay,  with  the  divine  writer,  an  opportune  or  feafonahU 
relief  becaufe  it  comes  not  always  when  it  is  moft  defircd,  but  when  it  is  moft  fit ; 
and  when  that  is,  he  that  hath  at  once  all  prefent,  pad,  and  future  things  in  his  prof- 
ped,  is  fitcft  to  determine.  Chrift's  words  to  his  difciples,  //  is  not  for  you  to  know  AQt  L  7> 
tbe  times  or  tbe  feafons,  wbicb  tbe  Father  hatb  put  in  bis  own  power,  are  applicable  to 
more  cafes  than  that  which  occafioned  them.  The  Canaanitilh  woman  muft  put  up  a  Mat.  ttt. 
re  fuial,  and  the  reproachful  name  of  a  dog  (which  yet,  by  the  way,  was  a  para-  *7" 
phrafe  commonly  enough  ufed  by  the  Jews  of  the  heathen,  and  as  fuch  was  under- 
ftood  by  this  'Eaai»,'{  Gentile  not  Greek  •.)    The  Ifraelitcs  (comprifing  the  patriarchs 
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their  progenitors)  were  reduced  to  wait  four  hundred  and  thirty  years,  ere  they  were 
c«i    17.  introduced  into  the  promifcd  land  ■,  and  during  a  great  part  of  that  long  fpace  of 
time,  languished  and  groaned  under  the  heavy  burdens,  and  other  as  heavy  prcflures 
EKkie!     of  the  as  cruelly  as  unfuccefsfully  politick  Egyptians.    St.  Paul  himfelf  prayed  the 
"co'r.  **  Lord  thrice  for  the  removal  of  that  rude  «t»a«iJ<  ti5  <r#f*i,  thorn  to  the  flefh  (whatever 
t.t.i.      that  may  mean).    Nay,  of  the  blefled  virgin-mother  herfelf,  her  divine  Son  would 
Lvkt"  ^  not  be  found  till  the  third  day,  though  fhe  lought  him  forrowing.    And  Lazarus,  to 
whom,  even  during  his  ficknefs,  he  vouchfafed  (a  title,  to  which  all  Cafar's  were 
joh.  i.  «,.  but  trifles)  the  ftyk  of  friend,  which  emboldened  the  pious  Mary  to  paraphrafe  him 
*•         by  a  be  whom  thou  loveft,  was  permitted  not  only  to  lie  a  dying,  but  to  die  ;  his  refcue 
being  deferred,  till  it  was  thought  impoflible,  and  was  fo  indeed  to  any  lefs  power 
than  omnipotence.    Which  manitelts,  that  as  no  degree  of  diftrefs  is  unrelieveablc 
by  his  power,  fo  no  extremity  of  it  is  inconfiftent  with  his  companion,  no  not  with 
m»i.  B,  j.  his  fricndfliip.    FJe,  whofe  fpirit  infpired  the  prophets,  is  in  the  laft  of  them  repre- 
fentcd  under  the  notion  of  a  refiner  :  and  it  is  not  the  cuftom  of  refiners  to  fnatch  the 
beloved  metal  out  of  the  fire,  as  foon  as  it  feels  the  violence  of  that  purifying  ele- 
ment 1  nay,  nor  as  foon  as  it  is  melted  by  it,  but  they  let  it  long  endure  the  brunt  of 
the  active  flames,  actuated  by  exciting  blafts,  till  it  have  flood  its  due  time  in  the 
fire,  and  there  obtained  its  full  purity  and  fplendor.    And  I  hope',  you  will  give  one, 
that  converfes  with  furnaces,  though  he  be  no  pretender  to  the  philofopher's  ftone, 
leave  to  implore  a  chymical  metaphor,  and  obferve,  that  though  in  afflictions,  efpecially 
national  or  publick  calamities,  God  oftentimes  fecms  to  make  no  diftindtion  betwixt 
the  objects  of  his  compaflion,  and  thofe  of  his  fury,  indifcriminately  involving  them 
in  the  fame  deftiny    yet  his  prefciencc  and  intentions  make  a  vaft;  difference,  where 
his  inflictions  do  not  feem  to  make  any  :  as  when  on  the  fame  teft,  and  with  the  felf- 
famc  fire,  we  urge  as  well  the  gold,  as  the  blended  lead  or  antimony  ;  but  with  fore- 
knowing and  defigning  fuch  a  difparity  in  the  events,  as  to  confume  the  ignobler 
minerals,  or  blow  them  off  into  drofs  or  fumes,  and  make  the  gold  more  pure  and 
full  of  luftre. 

Sea.  6.        It  is  true,  Lindamor,  and  (not  to  be  fufpected  of  partiality  towards  a  love,  which 
fo  little  needs  it  to  be  thought  fit  to  be  preferred  before  all  other  paffions)  I  fhall 
acknowledge  it,  that  the  happinefs  relulting  from  thofe  many  prerogatives  1  have 
endeavoured  to  difcovcr  to  you  in  a  tranfeendent  degree  of  Serapbitk  Love,  is  moder- 
ated by  the  effects  of  that  Sublimity,  the  eager  defires  it  creates  of  a  more  complete 
fruition,  of  its  perfect  and  divine  object.    Such  afpiring  fallies  of  the  longing  foul 
c»»t.  ii.  j.  made  the  languifhing  fpoufe  in  the  Canticles  cry  out,  Stay  me  -with  flagons,  comfort  me 
PUk  i.  *j.  with  apples,  for  I  am  Jick  of  love.    Such  made  the  ravifhed  apoftlc  defire  to  return 
•  Lui.xii.  (for  fo  I  Ihould  rather  tranflate  the  word,  *»*Au*«»,  there,  and  fo  I  find  it  •  clfcwhere 
s6,        to  fignify)  and  to  be  with  Cbrift :  and  the  infpired  poet  thus  exprefies  his  longings  to 
Mil.  ill    the  blefled  object  of  them,  As  the  hart  pantetb  after  the  water-brooks,  fo  pantetb  my 
*'  *•       foul  after  thee,  O  God.    My  foul  tbirftetb  for  God,  for  tbe  living  God:  when  fball  I  come 
and  appear  before  God?  But,  Lindamor,  it  was  fit,  that  to  elevate  our  thoughts  and 
wifhes  to  heaven,  fomc  peculiar,  and  clfewhere  incommunicable  degree  of  joy  fliould 
be  referved  for  us  there.    And  it  is  a  good  fign,  and  fuch  as  worldly  objects  cannot 
boaft,  when  the  incompleatnefs  of  our  Serapbick  Lover**  happinefs,  in  his  fruitions, 
proceeds  not  from  their  want  of  fatisfactorincls,  but  his  want  of  an  entire  pofleffion 
of  them.    And  let  me  tell  you,  Lindamor,  that  even  this  uneafy  ftate  of  fcparation  is 
fweetcned  with  as  much  allay  as  is  confiftcnt  with  its  being  a  grief.    For,  the  divine 
evidence  and  teacher  of  God's  love  pronouncing  a  thirft  after  perfection  to  be  a  title 
»h.t.«.  to  ^  (according  to  thole  Scriptures,  BUJfed  art  tbey  tbat  hunger  and  tbirjl  after  rigbte- 
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eufnefst  fortbeyfhallbefalisfied:  and,  Let  him  that  is  atbirfl  come,  and  wbofoever  will,  "  '• 
let  inn  take  of  the  water  cf  life  freely)  and  the  joys  of  heaven  being  fo  vaft,  that  they  'r* 
diftule  their  nature  to  all  the  grounded  hopes  men  have  to  obtain  them ;  each  new 
aflurance  is  a  new  degree  of  them,  and  is  acceptable  to  our  hope,  though  uncafy  to 
our  defires.  And  thele  baitings  at  complcat  felicity  fhould  not  be  more  unwelcome  for 
the  prefent  diiquiet  they  fuppofc,  than  the  contrary  for  the  zeal  they  argue,  and  the 
felicity  they  promifc.  For  this  production  of  the  fpirit  in  our  hearts  may  be  juftly 
termed  as  the  Spirit  himfeff  in  fcripture  is,  an  earneft ;  which  though,  by  baring  fuch,  iCor.v.  5. 
it  confefles  itfelt  not  to  be  the  entire  fum,  yet  it  is  not  only  a  part  of  it,  but  a  pledge  : 
and,  Lindamor,  how  fupportable  is  this  thus  qualified  allay  of  the  joys  of  Serapfyck 
Love,  in  comparifon  of  die  difquiets,  and  the  torments,  that  are  wont  to  attend* 
fenfual  love  ?  I  lhall  not  lofe  [time]  to  enumerate  how  many  it  is  fuppofed  to  have 
fent  to  their  graves  •,  becaufc,  though  I  find  thofe  tragical  ftories  rife  enough  irv 
romances,  yet  1  find  them  rarities  every  where  but  in  thofe  fabulous  compofurcs : 
and  though  I  have  had  the  curiofity  to  vifit  fomc  of  thofe  warmer  regions,  where  the 
flames  or  love  are  thought  to  burn  with  more  violence,  yet  (bating  the  duels  and  the 
pox)  I  remember  not  to  have  obferved  love  to  have  ever  been  the  death  of  any  man  1 
unlels,  fpeaking  like  philofophers,  who  make  reafon  the  cfiential  conftituent  form 
of  a  man,  we  will  affirm,  that  love,  by  dethroning  reafon,  though  it  leave  the  lover 
alive,  doth  kill  the  man.  But,  though  I  am  loth  to  put  fo  bad  a  compliment  upon 
mankind,  as  to  lay,  that  love  is  wont  to  deftroy  men's  lives  j  yet  1  think  it  would  be 
no  calumny  to  fay,  it  much  difquiets  them.  1  could  afk  you,  bow  long  many  a  lover 
muft  continue  a  lervant,  to  purchafe  the  honour  of  being  taken  notice  of  to  be  fo  ? 
And  I  could  recruit  that  queftion  with  pretty  ftore  of  others  of  the  like  nature;  but 
that  I  fuppofe  your  memory  will  fave  my  pen  the  labour  of  reprcfenting  to  you  the 
torments  of  love,  which  they  that  feel  them,  would  little  lels  juftly  than  they  do 
frequently  ftyle  martyrdoms,  if  the  greatnefs  only,  without  the  caufe  and  object  of 
men's  fufferings,  fufficed  to  make  them  martyrs.  And  though  the  condition  of  lovers 
be  in  romances  fo  dextroufly  and  delightfully  defcribed,  that  not  only  fanguine  readers 
are  tranfported,  but  even  1  myfclf  have  been  furprized  into  inclinations,  to  admire 
and  envy  their  felicity ;  yet  when  fome,  I  was  concerned  for,  have  been  really  con- 
cerned and  engaged  in  fome  adventures,  my  envy  quickly  turned  into  pity,  for,  the 
repulfes,  the  regrets,  the  jealoufies,  the  fears,  the  abfenecs,  the  defpairs,  and  the  reft 
of  the  afflicting  difquiets  of  lovers ;  though  in  well-writ  romances  they  arc  foon  read 
over  by  the  diverted  purfucr,  yet  they  are  not  fo  foon  weathered  out,  nor  fo  eafily  fup- 
poited  by  thedifconfolate  lover  i  whofe  infelicities,  though  they  may  be  perhaps  fo  hand- 
fomcly  deplored,  as  to  delight  the  reader,  yet  truft  me,  Lindamcr,  it  is  a  much  happier 
condition  to  be  free  from  misfortunes,  than  to  be  able  to  complain  eloquently  of  them. 
And  as  I  have  with  delight  beheld  a  ftorm  excellently  drawn  by  fome  rare  artift's 
pencil  •,  but  when  1  was  this  fpring  toft  by  the  rude  winds,  that  blew  me  out  of  Hol- 
land, I  found  a  real  ftorm  a  very  troublcfomc  and  uneafy  thing  :  fo  the  condition  of 
a  lover,  though  drawn  by  a  fmooth  pen,  is  wont  ftrangely  to  affect  and  plcafe  us ; 
yet  when  men  are  really  engaged  in  it,  they  find  it  full  of  hardfhips  and  difquict.  It 
is  a  much  better  condition  to  be  looked  on  than  embraced ;  and  experience  gives 
men  of  it  (faddtr  and)  more  unwelcome  notions  than  defcription  did.  Nor  fancy, 
Lindamory  that  the  troublefomcnefs  of  your  fufferings  in  love  proceeded  but  from 
their  not  being  acceptable  to  her,  for  whom  you  endured  themj  tor  had  your  miftrefs 
crowned  them  with  myrtle,  and  proved  as  kind  to  you  as  Hymen  could  have  made  her, 
yet,  1  fear,  flic  could  have  recompenfed  you  but  by  difabufing  you,  and  could  not 
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have  freed  you  from  the  need  of  happinefs,  but  only  from  a  miftake  concerning  it. 
tor,  mcthinks,  Liitdamor,  moft  of  thcfe  tranfitory  goods,  that  we  are  fo  fond  of, 
may  not  unfitly  be  rcfcmbled  to  the  fenfitivc  plant,  which  you  have  admired  at  Sion- 
garden  ;  for  as,  though  we  gaze  on  it  with  attention  and  wonder,  yet,  when  we  come 
to  touch  it,  the  coy  delufive  plant  immediately  fhrinks  in  its  displayed  leaves,  and 
contracts  itfelf  into  a  form  and  dimenfions,  difadvantageoufly  differing  from  the  for- 
mer ;  which  it  again  recovers  by  degrees,  when  touched  no  more :  fo  thefe  objects, 
that  charm  us  at  a  diftance,  and  whilft  gazed  on  with  the  eyes  of  expcclatioa  and 
defire  i  when  a  more  immediate  poflefljon  hath  put  them  into  our  hands,  their  former 
In  it  re  vanifhes,  and  they  appear  quite  differing  things  from  what  before  they  feemed  i 
though  after  deprivation  or  abfence  hath  made  us  forget  their  emptinefs,  and  we  be 
reduced  to  iook  upon  them  again  at  a  diftance,  they  recover  in  moft  men's  eyes  their 
former  beauty,  and  are  as  capable  as  before  to  inveigle  and  delude  us.  I  muft  add, 
linaamsr,  that  when  1  compare  to  the  fenfitivc  plant  moft  of  thcfe  tranfitory  things, 
that  are  flattered  with  the  title  of  goods,  I  do  not  out  of  that  number  except  moft 
miflrefles.  For,  though  1  am  no  fuch  an  enemy  to  matrimony,  as  fomc  (for  want  of 
undcrftanding  the  raillery,  1  have  fometimes  ufed  in  ordinary  difcourfe)  arepleafed  to 
think  nv,  and  would  not  refufe  you  my  advice  (though  I  would  not  fo  readily  give 
you  my  example)  to  turn  votary  to  Hymen  ;  yet  I  have  obferved  fo  few  happy  matches, 
and  k>  many  unfortunate  ones  ;  and  have  fo  rarely  feen  men  love  their  wives  at  the 
rate  they  did,  whilft  they  were  their  mifirefles ;  that  I  wonder  not,  that  legiflators 
thought  it  neceflary  to  make  marriages  indiflbluble,  to  make  them  lafting.  And  I 
cannot  fitlier  compare  marriage  than  to  a  lottery ;  for  in  both,  he  that  ventures  may 
fucceed,  and  may  mifs  •,  and  if  he  draw  a  prize,  he  hath  a  rich  return  of  his  venture: 
but  in  both  lotteries  there  is  a  pretty  ftore  of  blanks  for  every  prize.  Ar.d  for  your 
particular,  l.indatnor,  the  world  is  much  miftaken  in  both  your  humours,  if  Her- 
tnione's  and  yours  be  not  fo  unfuitable,  that  (to  make  hafte  from  fo  nice  a  fubjeft) 
had  (he  juftified  your  expectation  of  her  kindnefs,  you  would  have  poffefled  thepcr- 
fon  without  pofleiling  the  happinefc  you  expected  ■,  and  might  have  found  yourfelf  as 
lenfibly  difappointed  by  her  grant,  as  you  were  by  her  change. 

But  I  forget,  Lsndamcr,  that  I  refolved  not  to  infift  on  parallels  v  and  therefore, 
inftead  of  profecuting  the  difcourle  my  pen  has  dipt  into,  concerning  the  advantages 
of  Serapbici,  compared  with  ordinary  love,  I  ftiall  venture  to  encourage  you  to  the 
former,  by  (hewing  you,  that  your  paft  addictednefs  to  the  latter  may  prove  ferviccable 
to  you  in  it.  Yes,  Lindamor,  I  fhall  not  fcruple  to  tell  you,  that  your  pafiion  for 
Hormone  may  not  a  little  facilitate  your  devotion,  partly  by  breaking  all  the  chain;, 
excepting  one,  that  fattened  your  affection  to  unfatisfying  objects,  and  reftrained  it 
from  foaring  to  the  fublimeft ;  and  partly,  by  exalting  your  paflion  to  a  height  fit  for 
leraphick  flames.  For  love  hath  this  of  noble,  that  it  makes  us  diveft  ouriclves  of 
felfilhnefs,  flight  fortune,  quiet,  fafety,  honour,  life,  and  all  our  own  concernments, 
when  their  coming  into  competition  with  the  loved  party's  intereft,  may  render  their 
facrificc  acceptable  to  her  \  and  make  us  think  goods  or  ills  defcrve  thofe  names,  but 
as  they  come  to  us  from  or  through  her.  You  could  fcarce  have  learned  a  better 
lefTon,  even  from  a  much  better  mafter  •,  for  love  having  thus  accuflomed  you  to 
(what  is  thought  moft  difficult  in  that  virtue)  the  acts  of  felf- denial,  you  need  almoft 
but  transfer  your  flames  from  an  inferior  and  miffaken  to  their  true  and  nobleft  object, 
and  you  will  have  exalted  and  refined  your  love  into  devotion  \  to  the  latter  of  which 
a  fublime  elevation  of  the  firft  is  fuch  a  difpofition,  as  the  having  formerly  by  looffer 
airs  and  (perchance)  wanton  fongs,  learned  to  improve  and  to  command  one's  voice, 
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is,  to  the  Hull  of  Tinging  thofe  devout  hymns  and  heavenly  anthems,  in  which  the' 
church  militant  feems  ambitious  to  emulate  the  triumphant,  and  eccho  back  the 
folemn  praifes  and  hallelujahs  of  the  celeftial  quire.  And,  as  by  hunting,  though 
(poffibly)  we  follow  but  fome  poor  fugitive  hare,  or  fome  fuch  trifling  game,  we  gain 
that  vigour,  that  fufferance,  and  agility,  that  fits  us  for  the  toils  and  military  hardfnips 
that  arc  exacted  in  the  purfuit  of  glory,  and  of  empire  :  fo  though  in  love  (devotion's 
prenticefhip)  the  courted  creature  be  often  confidcrablc  enough  to  make  our  elections 
fit  to  be  numbered  among  fuch  as  thofe  that  made  love  be  painted  blind ;  yet  in  the 
progrefs  and  conduct  of  our  paffion,  we  contract  fuch  diGnterefted  and  refigned  habi- 
tudes, as,  being  preferred  to  ferve  celeftial  objects,  do  excellently  qualify  us  for  devo- 
tion. And  in  effect,  a  fervent  love  feems  little  elle  than  devotion  mifaddreffed,  where 
our  own  very  cxpreffions  may  ferve  to  difabufe  us  :  for,  when  you  give  your  miftrefs 
the  ftyle  of  goddefs,  and  talk  of  nothing  to  her,  but  offering  up  of  hearts,  adoring, 
facrifices,  martyrdoms  docs  not  all  this  imply,  that  though  it  be  faid  to  her,  it  is 
meant  to  a  divinity  :  which  is  fo  much  the  true  and  genuine  objects  of  men's  love,, 
that  we  cannot  exalt  that  paffion  for  any  pther,  without  inverting  it  with  the  notion  and 
attributes  of  God  ?  as  children  difclofe  the  inbred  kindneis  they  have  for  thofe  perfons, 
by  calling  the  babes  they  moft  doat  upon  by  their  dear  mother's,  or  loved  nurfe's 
names.  And  as  Aaron,  and  the  revolting  Jews,  by  jurtifying  to  themfclves  their  it.  mil, 
adoration  of  die  idols  they  had  fet  up,  by  attributing  the  title  of  God  to  what  they  Jj,^^,^. 
adored,  did  tacitly  acknowledge  adoration  to  be  due  only  to  the  Deity ;  fo  does  a  !,/B.( "VT 
lover,  by  naming  what  he  worfhips  a  divinity,  tacitly  confefs  the  deity  to  be  the 
proper  object  of  that  higheft  and  peculiar  (train  of  worfhip.  jLfimi 

And  this  truth,  Lindamort  the  very  ficklenefs  of  lovers  concurs  to  tertify  :-  for, 
what  men  call,  and  think  inconftancy,  is  nothing  but  a  chace  of  perfect  beauties,  '  V.jeho- 
which  our  love  fruidefly  follows  and  leeks  in  fevcral  objects,  becaufe  he  finds  it  nor^fc 
entire  in  any  one.    For  creatures  have  but  lmall  and  obicure  fragments  of  it,  which- 
cannot  fix,  nor  fatisfy  an  appetite,  born  for,  and  (though  unwillingly)  afpiring  unto  Gu 
God  j  who  is  proclaimed  the  true  and  proper  object  of  our  love,  as  well  by  men's  5***  ** 
ficklenefs  to  women,  and  the  angel's  conltancy  to  him.    Juft  as  the  trembling  rcft- 
lefsnefs  of  the  needle,  in  any  but  the  north  point  of  the  compafs,  proceeds  from  and 
manifefts  its  inclination  to  the  pole  ;  its  paffion  for  which  both  its  wavering  and  its 
rcrt  bear  equal  witnefs  to.    That  unfatisfiednefs  with  tranfitory  fruitions,  that  men 
deplore  as  the  unhappinefs  of  their  nature,  is  indeed  the  privilege  of  it ;  as  it  is  the 
prerogative  of  men  not  to  care  for,  or  be  capable  of,  being  pleafcd  with  whiftles, 
hobby-horfes,  and  fuch  fond  toys  as  children  doat  upon,  and  make  the  fole  objects 
of  their  defires  and  joys.    And  by  this  you  may,  Lindamor,  in  fome  degree  imagine 
the  unimagincablc  fuavity,  that  the  fixing  of  one's,  love  on  God  is  able  to  blefs  the 
foul  with  i  fince,  by  fo  indulgent  a  father,  and  competent  a  judge  as  God  himfelf, 
the  decreed  uncontentingnefs  of  all  other  goods  is  thought  riclily  repaired  by  its  being 
but  an  aptnefs  to  prove  a  rife  to  our  love's  fettling  there. 

And  hitherto,  my  deareft  Undamer,  I  have  endeavoured  to  recommend  unto  you  9. 
Strepbick  Ltvet  by  mentioning  fome  of  its  properties,  which  feem  to  relate  more  to  the 
love  itfelf,  than  to  the  divine  object  of  it.  But  I  fear  you'll  think  I  have  too  long 
entertained  you-  with  confiderations,  which,  befides  that  they  arc  not  altogether  the 
importanceft  that  belong  to  this  difcourfe,  I  have  been  by  hafte  reduced  to  pen  in  the 
unaccurate  order,  wherein  they  offered  themfelves  to  my  thoughts,  not  the  method, 
wherein  I  fhould  have  prefented  them  to  yours. 

And 
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*>n-  10.  And  therefore,  IJndamor,  fince  the  nobleft  and  fupreme  motives  to  the  love  of  God 
confift  in  his  own  infinite  perfections  and  prerogatives;  and  fince  the  properties  of 
God's  love  to  us  do  advantage  us  much  more  (an :i  conlcquendy  :u-e  likelier  to  endear 
devotion  to  us)  than  thole  of  ours  to  him  j  the  former  not  oaiy  moving  uod  to  kindle 
in  us,  but  to  cherifh  and  foment,  and  (if  our  own  wilful  extinction  interpoi'e  not)  to 
crown  the  latter :  for  both  thefe  reafons,  I  i  y,  Ltndamor,  I  doubt  not,  but  you'll 
think  it  feafonable  for  me  to  proceed,  to  conlidcr  that  higher  lort  of  motives  to  de- 
votion, and  to  evince,  that  the  leveral  things,  which  are  wont  moft  to  engage  and 
heighten  our  affections,  do,  in  a  peculiar  and  trunl'cendcnt  manner,  (hine  lorth  and 
conllellate  in  God.  That,  you  know,  which  enamoured  you  of  Hermitne,  1  need 
not  prove  to  you,  to  have  been  your  fuppoling  her  full  of  lovelincfs  and  excellencies 
in  herfelf ;  and  your  believing,  that  the  love  fhe  vouchsafed  you  was  great,  free, 
conftant,  or  advantageous  to  you.  And  that  all  thefe  properties  do  not  only  emi- 
nently exift,  but  illuftrioufly  concur  in  God,  and  his  love,  I  mull  now,  Lindamcr, 
(with  ftrong  defircs  of  doing  it  profperoufly)  attempt  to  manifeft. 

s,n.  n.  First  then,  our  highell  love  is  made  God's  due  by  the  excellency  and  prerogative 
of  his  nature.  But,  trull  me,  IJndamor,  when  neceffitatcd  (by  a  method  exacted  by 
the  nature  of  this  difcourle)  I  find  myfelf  engaged  to  fay  fornething  by  way  of  ce- 
lebration of  God's  perfections ;  1  am  very  fcnlible,  I  can  but  detract  from  what  I 
defirc  to  praife,  and  mull  inevitably  appear  unable  to  fpeak  worthily  of  a  theme,  to 
which  even  Seraphim  thcmiclves  cannot  do  right.  And  if,  as  the  fcripture  allures  us, 
thofe  things  never  fell  under  the  fenlcs,  nor  entered  the  thoughts  of  men,  which  God 

» c«r.  u.  9.  has  referved  for  thofe  that  love  him  j  how  ineffable  and  incomprchcnfible  mull  thofe 
things  be,  which  he  has  rderved  for  himl'clf  ?  the  infinite  fuperiority  of  his  nature, 
above  all  created  beings,  placing  a  vaft  difparity  betwixt  his  greatefl  communicated 
vouchfafements,  and  his  boundlcfs,  and  therefore  to  creatures  incommunicable,  per- 
fections. 

Wonder  not  therefore,  IJndamor ;  that  my  weak  eyes  dare  not  dwell  long  upon  an 
object,  which  they  cannot  flcdfaftly  gaze  on  long  without  being  dazzled  ;  and  do  not 
marvel,  that  I  fcruplc  not  to  ufe  feeming  hyperboles,  in  the  mention  of  perfections, 
which  make  the  highefl  hyperboles  but  feeming  ones  •,  both  God's  nature  and  his  word 

Neh.ii.  j  declaring  him  to  be  exalted  above  all  bleffing  and  praife.  If  it  were  feafonable,  Linda- 
mor,  to  entertain  ourfclvcs  but  with  thofe  attributes  of  God,  which  are  legible  or 
confpicuous  in  the  creation  •,  wc  might  there  difcern  the  admirable  traces  of  fuch  im- 
menfe  power,  fuch  unfearchable  wildom,  and  fuch  exuberant  goodnefs,  as  may  juftly 
ravifh  us  to  an  amazement  at  them,  rather  than  a  bare  admiration  of  them.  And  I 
mult  needs  acknowledge,  IJndamor,  that  when  with  bold  telefcopes  I  furvcy  the  old 
and  newly  difcovcrcd  ftars  and  planets,  that  adorn  the  upper  region  of  die  world  •, 
and  when  with  excellent  microfcopes  I  difcern,  in  otherwife  invifible  objects,  the  uni- 
mitable  fubtilty  of  nature's  curious  workmanfhip  •,  and  when,  in  a  word,  by  the  help 
of  anatomical  knives,  and  the  light  of  chymical  furnaces,  1  fludy  the  book  of  na- 
ture, and  confult  the  glofTes  of  Arijlofle,  Epicurus,  Paracelfus,  Harvey,  Helmont,  and 
other  learned  expofitors  of  that  inflructive  volume :  I  find  myfelf  oftentimes  reduced 

p'«i.  cW.    to  exclaim  with  the  Pfalmift,  How  manifold  are  thy  works,  O  Lord  ?  in  wifdom  baft 

m-  tbou  made  them  all 7  And  when  I  have  been  lofing  myfelf  in  admiration  of  what  I 
undefined  not,  but  enough  to  admire,  and  not  to  comprehend  ■,  I  am  often  obliged 
to  interrupt  or  break  off  my  inquiries,  by  applying  to  the  works  of  God's  creation 

Rom.ri.  the  cxpreffion  ufed  by  St.  Paul,  of  thofe  of  his  providence,  O  tbe  deptb  of  the  riches, 
both  of  tb;  wifdom  and  knowledge  of  God !  bow  unfearchable  are  bis  judgments,  and  bis 
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ways  untraceable !  And  exclamations  of  this  nature  may  the  attentive  confederation 
of  any  other  of  God's  attributes  defcrvcdly  produce.    But  having  elfewhere  treated 
of  this  fubject  in  a  peculiar  difcourfc,  I  lhall  now,  Lindamor,  invite  you  to  confider 
with  me,  how  much  you,  and  thofe  that  are  confcious  to  their  having  virtue  enough 
in  themfelves,  to  make  them  prize  it  in  others,  are  in  love  with  Cato,  Seifio,  and 
thofe  other  heroes,  that  did  ennoble,  and  almoft  exceed  mankind,  upon  the  bare 
knowledge  of  their  virtues ;  although  from  them  we  derive  no  perfonal  advantage, 
(their  death  having  numerous  ages  preceded  our  nativity).    Since  then  we  pay  fo 
much  difinterefted  love  to  fome  few  faint  and  ill-refined  virtues,  that  never  did  profit 
us  •,  how  much  on  fuch  a  fcore,  and  at  that  rate,  mould  we  love  him,  who  fo  poflefles 
all  perfections,  that  each  of  his  perfections  is  infinite  ?    Were  you  and  I  our  own 
creators,  Lindamor,  and  wholly  independent  upon  God,  without  either  need  or  hope 
to  tafte  his  bounty ;  his  native  excellencies,  and  what  he  has  done  for  others, 
fhould  furely  ravifh  us,  and  enamour  us  of  him.    Though  his  benefits  to  us  did  not 
entitle  him  to  our  love,  his  effence  (the  fourcc  and  only  motive  of  thofe  benefits) 
would  give  him  a  right  to  it  v  and  though  we  owed  him  nought  for  what  we  are,  we 
yet  mould  owe  him  love  for  what  he  is.    He  is  that  glorious  fun,  from  whom  (as 
beams)  all  created  perfections  flow,  and  in  whom  they  all  concenter.    To  omit  God's 
fovercign  majefty  (which  places  him  fo  high,  that  but  to  own  for  him  fo  familiar  and 
levelling  an  affection  as  love,  much  more  to  expect:  to  be  re-loved  by  him,  were  not 
the  leaft  faucy  prefumption  man  could  be  guilty  of,  did  not  his  own  commands  make 
it  a  duty)  not  to  infill  on  this,  1  fay,  let  us  a  while  confider  that  proper  and  peculiar 
attraction  of  love,  his  lovelincfs ;  which  is  fuch,  that,  did  we  but  once  fee  it,  all 
creature-competitions  (even  we  being  judges)  would  then  be  as  impoflible  as  they  are 
now  unjuft.    In  the  fifth  Evangeliu's  prophetic  vifions,  the  Seraphim  themfelves  ,&>tI  ^ 
(thofe  glorious  ornaments  of  the  celeftial  hierarchy)  arc  reprcfentcd  as  covering  their 
faces  in  God's  prefence,  either  blufhing  at  their  comparative  deformity,  or  unable  to 
fuftain  the  unqualified  fplerdor  of  fo  divine  brightnefs ;  whence  perhaps  it  became  of 
old  the  Jewilh  fafhion  (as  fome  frequent  expreflions  in  their  writers  intimate)  when 
they  went  to  pray,  to  veil  their  heads  and  faces  ( though  now  I  have  in  their  fyna- 
gogues  feen  them  cover  their  heads,  not  their  faces,  with  thofe  white  garments  they 
wear  at  their  public  devotions).    And,  Lindamor,  if  Mofes's  face,  by  but  a  few  days 
converfe  with  God,  reflected  fuch  a  light  as  dazzled  mortal  eyes  ;  and  if  his  fwitt 
pofts,  the  angels,  when  fent  on  errands  to  us  here  on  earth,  even  when  they  may  be 
fuppofed  (if  I  may  fo  fpeak)  to  wear  their  travelling  clothes,  and  ftood  as  much  to 
our  frailty  in  the  form,  as  the  region,  they  appear  to  us  in,  do,  in  fpitc  of  that  dark- 
ening condefcenfion,  fomuch  tranfeend  all  objects  hereon  earth,  that  the  fcripture 
often  mentions,  that  even  thofe,  that  afpired  to  imitate  their  virtues,  were  confounded 
at  their  prefence :  and  if,  in  this  veiling  habit,  they  appear  fo  glorious,  that  their 
thus  difadvantaged  beauty  is  made  the  compliment  and  hyperbole  of  that  quality ; 
what  may  we,  or  rather,  what  may  we  not  conclude  of  God  himlclf,  of  whom  the 
fcripture  fays,  He  that  planted  the  ear,  jball  be  not  bear  ?  be  that  formed  the  eye,  jbail 
be  not  fee  ?    That  is,  he,  that  imparts  a  faculty,  or  an  excellence  to  the  creature,  9.  '  *C1"* 
fhall  not  he  himfelf  much  more  eminently  pofiefs  it?    And  in  effect,  the  mod  un- 
blemifhed  created  beauties  are  but  faint  ihadows  (or  trulicr,  foils)  of  his.  Thofe 
drops  of  prcttinefs,  fcatteringly  fprinkled  amongft  the  creatures,  were  defigned  to- 
defecate  and  exalt  our  conceptions,  not  to  inveigle  or  detain  our  paflions  :  for  God 
did  never  intend  them  to  terminate  our  love,  but  only  by  our  eyes  to  exalt  our  faith, 
above  them,  and  by  the  beauties  our  fight  can  apprehend  to  raiic  us  to  a  confidence, 
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*  Kim  ii.  that  there  is  in  their  author  more  than  we  can  cither  fee  or  comprehend.    Like  E&* 
jab's  fiery  chariots,  though  they  be  pure  and  bright,  and  confift  of  the  nobleft  and 


M-JJ. 


glorioufeft  materials,  they  are  meant  by  God  but  to  carry  us  up  to  him.  And  as  the 
patriarch's  fteward  was  furnifhed  with  fo  fumptuous  an  equipage  to  court  Rebecca, 
not  for  himfclf,  but  for  Ifaac  ;  fo  all  the  lovclinefs  imparted  to  the  creature  is  lent  it, 
but  to  give  us  fome  more  enlarged  conceptions  of  that  vail  confluence  and  immenfity, 
that  exuberates  in  God.  To  make  the  nghteft  ufc  of  fading  beauties,  you  mull  con- 
fider  God  and  them,  as  you  were  wont  to  do  your  miftrefs's  picture  and  its  cryftal 
cover :  where,  though  that  native  glafs  were  pure  and  lovely,  and  very  richly  edged, 
yet  to  gaze  on  it  was  not  the  chiefeft  bufinefs  of  your  eye  •,  nor  did  you  in  it  terminate 
your  light,  but  greedily  look  through  and  beyond  it,  upon  the  adored  image,  that 
folid  veil  betrayed.  Mcthinks,  Seraphic  and  our  common  lovers  behold  exterior 
beauties  with  a  difference  refembling  that,  wherewith  children  and  aftronomers  con- 
fuler  Galileo's  optic  glafles  (with  one  of  which  tclclcopes,  that  I  remember  I  faw  at 
Florence,  he  merrily  boafted,  that  he  had  t  ovato  la  corte  a  Giove-,)  which  the  one 
prizes  mod  for  what  they  appear ;  the  other,  ior  what  they  dilcovcr.  For  children 
contenting  themfclves  to  wonder  at  the  length,  and  fall  in  love  with  the  workmanfliip 
and  gildings  of  the  tube,  do  thus  but  gaze  upon  them;  wher  as  aftronomers  look 
through  them,  and,  fcarce  taking  notice  of  the  unufual  orna  .icnts,  or  the  fhape, 
employ  them  to  find  out  unknown  lights  in  the  Iky,  and  to  dcf:r/  in  heaven  bright 
ftars,  unfeen  before,  and  other  ecleftial  novelties  and  beauties. 
s»a.  1*.  I  oenv  not,  Lindamor,  that  God  has  been  pleafcd  to  adorn  fome  of  his  creatures 
with  hints  an  i  imprelles,  as  well  of  his  lovehnels  as  his  other  excellences ;  but  they 
do  much  more  faintly  and  imperfectly  refemble  him,  than  the  counterfeit  fun  wc 
fomctimes  fee  in  a  cloud  emulates  the  true  one,  by  whole  refracted  and  reflected 
beams,  fome  acute  modern  naturalifts  fuppofe  it  to  be  produced.  For  though  this 
derivative  fun  Ihine  with  a  not-inconfidzrable  luftre,  comparatively  to  the  reft  of  the 
dark  cloud  it  ennobles  -,  yet  is  it  not  only  as  much  inferior  to  the  true  fun  in  brightnefs, 
as  in  height,  but  it  enjoys  alone  a  precarious,  dependent,  and  almoft  momentary 
being,  which  often  it  lofes  in  a  very  Inort  time,  and  never  attains  to  preferve  a  very 
long  one.  And  therefore,  to  neglect  that  fupreme  refplendency,  that  fhines  in  God, 
for  thofe  dim  representations  of  it,  that  we  fo  doat  on  in  the  creature,  is  as  prcpoftc- 
rous  and  abfurd,  as  it  were  for  a  Pcrfian  to  offer  his  facrifice  to  a  parhelion  (as  the 
Greeks  call  that  meteor)  inftead  of  adoring  the  fun.  And  certainly,  Lindamer,  if 
» Kiapri.  0ur  ^m  u8nt»  ''kc  tnat  °f  tnc  prophet's  fervant,  who  faw  the  mountains  near  Detban 
17.  '  covered  with  horfes  and  chariots  of  fire,  were  privileged  to  difcern  otherwife  inviflble 
objects  -,  our  raviflied  eyes  would  behold  lovelincfs  enough  in  God,  to  make  us  in- 
Zfth.  iz.  ceflantly  exclaim  in  the  language  of  the  prophet,  How  great  is  bis  goodnefs,  and  bow 
*i'  great  is  bis  beauty  I  Agreeably  whereunto  we  may  oblerve,  that  as  the  loadftone  doth 
attract  moft  powerfully  the  brighteft  needles,  made  of  the  pureft  ftcel,  and  thofe  that 
mod  approach  it ;  fo  angels,  who,  of  all  created  beings,  enjoy  the  unclouded'ft  light, 
and  the  moft  clear  knowledge  of  their  Maker,  do  love  him  with  a  conftancy  fo  fixed, 
that  in  five  thoufand  and  fome  odd  centuries  of  years  (efHuxed  fince  the  creation) 
they  could  never  fee  any  thing,  either  in  God,  or  out  of  him,  capable  to  feduce  them 
to  a  change  5  God's  lovelineft  (which  is  fucb,  that  the  eternal  fruition  of  himfelf 
creates  even  his  felicity)  is  like  rare  mufic,  which,  though  it  do  delight  all  its  par- 
takers, the  knowingeft  artifts  ftill  do  highlieft  value,  and  are  moft  ravifticd  with  the 
tranfports  it  produceth,  being  proportioned  to  the  degrees  of  the  flcilfulnefs  of  its 
admirers.    The  apoftate  fpirits  indeed  defcrted  their  firft  ftation,  not  frighted  thence 
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by  any  blemifh  they  defcried  in  God ;  but  probably  fell  by  a  faucy  affectation  of  a 
parity  ;  and  (as  divines  tell  us)  a  facrilegious  afpiring  to  perfections,  which  they  were 
criminally  unable  to  behold,  without  wifhing  them  their  own.    And  for  their  prefent 
fcparation  from  God,  it  is  their  curie  and  puni/hment.    And  I  fhall  ingenuoufly  con- 
fefs  to  you,  Lindamor,  that  by  the  advantageous  ideas  I  entertained  of  God's  perfec- 
tions, I  have  been  fometimes  inclined  to  think,  that  the  reafon  why  God  tells  Mofes, 
Thou  canft  not  fee  my  face,  for  there  fhall  no  man  fee  me  and  live,  might  be,  that  as  tranf-  imt. 
cendent  objects  deftroy  the  fcnfe,  fo  lovely  and  glorious  a  fight  (whofe  continuance *•• 
fhall  make  our  happinefs  in  heaven)  would  let  in  joys,  and  would  create  defires,  too 
mighty  for  frail  mortality  to  fuftain.    The  ravifhed  foul  being  Ihcwn  fuch  game  as 
that,  would  hate  fo  eagerly,  that  flic  would  break  thofe  leafhes,  that  tie  her  to  the 
body  (and  thereby  hinder  her  flight  to  that  wifhed  union) ;  and  the  glad  heart  (too 
narrow  a  receptacle  for  fo  much  joy)  to  make  room  for  fuch  guefts,  would  ftretch 
unco  a  rupture.    Longing  or  joy  have  fometimes  fingly  reached  degrees,  that  have 
made  them  fatal  •,  and  why  then  mould  their  union,  in  fuch  extremes,  be  thought  un- 
capable  of  producing  the  like  effect  ?    Nor  is  it,  perchance,  more  a  privilege  of 
the  next  life,  that  we  lhall  then  fee  God,  than  that  we  (hall  furvive  that  glorious 
light ;  which  is  too  dazzling  an  object  for  mortal  eyes,  till  (to  ufe  St.  Paul's  exprcf- 1  c,r-  *r- 
fion)  our  mortal  fhall  have  put  on  immortality.    But  I  muft  no  longer  lofe  myfelf  in  a  **" 
theme,  on  which  it  is  fo  eafy  to  fpeak  much,  and  fo  impoflibleto  fay  enough.    If  I 
be  not  very  much  miftaken,  they  are  fo,  who  prefume  to  give  us  fatisfactory  defi- 
nitions of  God*s  nature,  which  wc  may  perhaps  more  fafely  define  by  the  impoflibi- 
lity  of  its  being  accurately  defined.    And  1  muft  confefs,  I  do  the  leaft  expect  the 
beft  defcription  of  the  divine  nature  from  thofe,  that  are  moft  forward  to  take  upon 
them  to  explicate  it  j  for  our  words  being  but  the  rcprefentations  of  our  notions,  and 
they  being  neceflarily  finite,  as  our  being;  few  men  are  (mcthinks)  more  likely  to 
be  miftaken  in  the  nature  of  what  is  infinite  (and  confequently  of  God's  attributes) 
than  thofe  that  think  defcriptions  can  comprize  it.    Nor  will  an  affiduity  and  con- 
ftancy  of  our  fpeculations  herein  relieve  us  •,  for  too  fixed  a  contemplation  of  God's 
cfience  does  but  the  more  confound  us.    As  I  remember  St.  Paul  tells  the  Jews,  that 
he  could  not  fee  for  the  glory,  or  that  light,  that  Ihone  from  heaven  about  him  at  his 
converfion.    And  this  the  famous  Simonides  experimentally  found,  who  being  afked  '  u 
what  God  was,  took  a  day's  time  to  confider  of  it  •,  after  being  called  upon  for  his 
anfwer,  he  dcfired  two  days  longer  to  think  upon  it ;  and,  when  they  were  expired, 
demanded  four  days  longer    and  fo  continued  a  great  while,  each  time  increafing 
his  demands  for  refpite,  till,  being  preft  to  give  an  account  of  fuch  a  dilatory  way  of 
proceeding,  he  ingenuoufly  acknowledged,  that  the  longer  he  confidercd  God's  na- 
ture, the  lefs  he  comprehended  it.    And  indeed,  experience  teaches  us,  that  they, 
that  gaze  ftedfaftlieft  on  the  noon-day's  fun,  can  leaft  of  all  difcern  what  it  is,  being 
rather  dazzled  than  inftrufled  by  fo  confounding  an  object.    Nor,  is  it  only,  Linda- 
mcr,  a  tafk  of  too  great  difficulty  for  a  mere  man,  perfectly  to  explicate  that  incom- 
prehenfible  nature  of  God,  to  which  nothing  but  his  own  infinite  underftanding  can 
be  adequate  •,  but,  methinks,  even  to  celebrate  God's  perfections,  cannot  be  foberly 
attempted,  without  a  very  deep  fcnfe  of  a  man's  own  unworthinefs  and  incapacity. 
For,  the  fame  excellencies,  that  furnifh  us  with  praifes,  do  tranfce:;d  them.    And  the 
fruitfulnefs  of  the  fubject  may  as  well  deter,  as  invite  our  pens  ;  fince,  as  wc  are  fure 
we  fhall  not  want  theme,  fo  we  are  certain  we  cannot  dignify  it     And  for  my  part, 
Lmdatnor,  though  my  fubject  exacled  of  me  the  praifes  I  have  endeavoured  to  afcribe 
to  God,  yet  1  fhould  have  thought  it  rather  to  decline  the  laws  of  method,  than  be 
Vol.  1.  M  m  reduced 
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reduced  to  derogate  from  what  I  would  extol ;  if  the  neceiTiry  of  detracting  from 
God's  perfections  were  not  equal  to  that  of  mentioning  them  ,  and  if  that  neceflity 
were  not  as  glorious  to  God,  as  greater  praifes  than  we  are  able  to  afcribe  him,  could 
be.  Bur,  Lindamtr,  having  thus  done  right  to  my  method,  though  I  could  not  to 
my  theme,  I  (hall  only  invite  you  to  imitate  with  me  thofe  Perfians,  that  adored  the 
fun,  thought  the  light  he  lent  them  ferved  but  to  make  the  fource  of  it  admired,  and 
not  to  pry  into  his  abftrufe  enence  with  it.  And  though  I  might  fay  much  more  con- 
cerning  God's  perfections,  I  muft  henceforth  think  ulence  the  propereft  language  I 
can  now  em  ploy  •,  for  it  is  filence,  that  beft  expreffes  our  wonder :  and  fure,  wonder 
is  never  more  ieafonable  than  when  God  is  the  object \  a  proftrate  veneration  being 
the  fafeft  apprehenfion  of  him,  that  is  incomprehenfible. 
t*  tj.  Having  thus  confidered,  Undamor,  how  fit  an  object  God  is  of  our  higheft  love 
for  what  he  is  in  himlclf ;  let  us  now  proceed  to  derive  further  proofs  of  the  fame 
truth  from  what  he  is  to  us  (that  your  gratitude  may  contend  with  your  reafon,  which 
fliall  mod  heighten  your  devotion)  and  we  (hall  find  in  the  vaftneis,  freendb,  difinte- 
reftednefc,  conftancy,  and  advantageoufnefs  of  his  love  to  us,  that  more  than  all  the 
love  we  can  pay  him  were  but  a  little  part  of  that  wc  owe  him. 

But  for  the  firft  attribute,  we  have  alligned  his  love  (the  greatnefs  of  it)  it  being  a 
general  property,  diffufed  through  all  the  reft,  and  confpicuous  in  them,  it  requires 
now  to  be  treated  of  apart. 

We  fhall  then  proceed  to  the  freenefs  or  unmeritednefs  of  God's  love ;  to  believe 
which  ftrangely  vaft,  we  need  but  confider,  that  we  fo  little  could  at  firft  deferve  his 
love,  that  he  loved  us  even  before  we  had  a  being ;  and  our  felicity  in  his  decrees 
preceded  our  exiftence  in  this  world.    God  loved  you  numerous  ages  before  you 
were ;  and  his  goodnefs  is  fo  entirely  its  own  motive,  that  even  your  creation  (fince 
when,  alone  you  can  pretend  to  merit  his  love)  is  the  effect  of  it.    This  benefit  alone 
were  fufficient  to  render  God  the  object  of  our  love,  though  we  were  that  of  his. 
averfion.    For  (as  the  PcrQans  adored  the  fun  even  when  it  icorched  them)  we  efteem 
ourfelves  obliged  to  love  and  honour  our  parents,  in  fpight  of  their  being  wicked  and 
Unkind,  though  they  be  but  God's  inftruments  in  our  production,  and  made  us  what 
we  were  born,  not  arbitrarily,  but  in  virtue  of  his  ordination.    But  God,  to  confer 
on  us,  in  the  moft  excellent  and  endearing  manner,  the  blcfling  promifed  to  his  an- 
tut.  »i».4.  cjcnt  people,  when  he  vouchfafed  to  aflurc  them,  that  be  would  love  them  /reefy ',  was 
pleafed  to  love  us,  not  only  when  we  were  not  at  all,  but  when  we  were  his  enemies ; 
a<».*.  m.  If  when  we  were  enemies  (faith  St.  Paul)  we  were  reconciled  to  Cod  by  the  dealt  of  bis 
Son,  &c.    Our  inexiftence  indeed  was  a  condition,  wherein  nothing  in  us  was  capable 
of  being  a  motive  of  God's  love :  but  our  enmity  proceeded  farther,  and  made  us 
worthy  of  his  deteftation  ;  as  if  his  love  were  nothing  unlefs  it  vanquished  obftacles, 
Re». »  4.  as  well  as  wanted  motives.    This  gave  the  Apoftle  a  juft  caufe  to  fay,  that  God  com- 
mendeth  bis  love  towards  us,  in  (bat  while  we  were  yet  finners  Cbrifi  died  for  us :  that  is, 
when  we  wanted  all  motives  to  invite  his  love,  unlefs  our  very  want  of  them  Ihould 
j*B.ia.    pals  for  one.    And  how  did  God  exprefs  his  love  unto  us  ?  even  by  the  gift  of  the 
»*•         Son  of  his  love  ;  For  Gcd  fo  loved  the  world;  (fays  the  divine  token  of  his  love)  that 
rbii.  ».*,  be  gave  bis  only  begotten  Son.    And  how  did  that  Son  love  it?    He  (fays  the  Apoftle) 
l>  *•       being  in  the  form  of  God,  thought  it  no  robbery  to  be  equal  with  God ;  but  made  bimfelf 
of  no  refutation,  and  took  upon  him  the  form  of  a  fervant,  and  was  made  in  the  likentfs 
of  men.    And  being  found  in  fafbion  as  a  man,  be  bumbled  bimjelf  and  became  obedient 
ttnto  death,  even  the  death  of  the  crofs.    That  is,  that  lie  would  love  at  no  lefs  rate 
than  death ;  and,  from  the  fupereminent  height  of  glory,  ftooped  and  abafed  him- 
lclf 
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fclf  to  the  fuffcrance  of  theextremcft  of  indignities,  and  funk  himfelf  to  the  bottom 
of  abjeclednefs,  to  exalt  our  condition  to  the  contrary  extreme.    He  was  wounded*1^ 1  s« 
for  our  tranfgreffions,  be  was  bruifed  for  our  iniquities,  the  cbaftifement  of  our  peace  was 
upon  bim,  and  with  bis firipes  we  are  healed.,  fays  the  Prophet.    For  ye  know  tbe  grace  *  viii. 
tf  our  Lord  Jefus  Chrift,  that  tbougb  be  was  rich,  yet  for  your  fakes  be  became  poor,  that 9' 
ye  through  bis  poverty  might  be  made  rich,  fays  the  Apoftle.    Men  having  difpleafed 
God,  and  consequently  forfeited  all  right  and  natural  poflibility  to  happinefs ,  even 
whilft  they  compleatea  the  forlornnefs  of  their  condition,  by  the  lethargy  of  not  being 
fenfible  of  it,  and  were  as  carclefs  to  feek  means  of  recovery,  as  they  had  been  unable 
tc*devife  them  of  themfelvcs  •,  even  then,  his  reftlefs  love  would  never  be  at  quiet, 
till  it  had  fet  his  omnifcience  on  work,  to  contrive  expedients,  and  find  out  a  way  to 
reconcile  his juftice  and  his  mercy,  in  reconciling  finncrs  to  himfelf.    And  this  mer- 
ciful defign,  by  the  incarnation  of  his  Son,  he  profecuted  in  a  way  fo  worthy  of  hinv 
fclf,  and  fo  advantageous  to  us,  that  our  juft  wonder  at  it  may  keep  us  from  having 
any,  to  find  that,  as  St.  Peter  informs  us,  the  very  angels  (prompted,  queilionlcfs, 
by  a  religious  curiofity)  ardently  defire  to  look  into  thole  divine  myfteries.    I  find  it 1     '■  "• 
hody  difputed  amongft  divines  (not  only  betwixt  the  Socinians  and  the  Orthodox, 
but  betwixt  Orthodox  and  Orthodox)  whether  or  no  God  could,  without  violating  his 
juftice,  havedevifed  any  other  courfe  for  the  expiation  of  fin,  than  the  paffion  and 
death  of  Chrift.    But,  without  venturing  to  determine,  whether  or  no  God  could, 
to  redeem  us,  have  chofen  any  other  way ;  we  may  fafely  think,  that  he  has  chofen 
the  moil  obliging  and  moft  endearing  way  \  difplaying  in  this  divine  manner  of  ref- 
cuing  us  the  fevereft  juftice,  and  the  nigheft  mercy  i  the  greateft  hatred  of  fin,  and 
the  greateft  love  to  Sinners  ;  fince  by  thofe  unequalled  and  unvaluable  fufFerings,  to 
which  he  delivered  up,  for  us,  that  Son,  who  is  near  unto  him,  that  he  truly  faid, 
/  and  tbe  Father  are  one,  he  at  once  manifefted,  both  how  much  he  hated  fin,  which  J***  «•  3°- 
he  fo  heavily  punifhed  in  the  perfon  he  moft  loved  (though  that  furety  but  adopted 
it,  to  free  men  from  the  infupportable  vengeance  of  it)  and  how  much  he  loved 
finners,  by  giving  up  what  he  fo  loved,  for  a  ranfom  of  thofe  that  were  guilty  of 
what  he  fo  hated.    And  therefore  our  Saviour,  though  he  did  fuch  great  things  to 
fatisfy  the  unbelieving  and  contumacious  jews  of  his  being  their  promifed  Mefliah, 
would  not  decline  death  to  convince  them    and,  though  he  had  not  feldom  done  fo 
much  to  make  himfelf  the  object  of  their  faith,  would  not  be  invited  from  the  crofs, 
though  the  chief  pricfts  and  fcribes  themfelvcs  faid  at  his  crucifixion,  Let  bim  new  MMt- 
come  down  from  tbe  crofs,  and  we  will  believe  on  bim.    And  Chrift,  to  convince  the  7" 
world  of  their  unablenefs  to  emerge  and  recover  out  of  that  deep  abyfs,  wherein  the 
load  of  fin  (which,  in  fcripturc,  is  called  a  weight)  had  precipitated  fallen  man,  iu,  »«.  u 
came  not  into  the  world,  until  well  nigh  4000  years  of  ficknefs  had  made  the  difeafe 
defperate,  and  the  cure  almoft  hopelefs.    So  inveterate  an  obftinacy  at  once  widening 
the  diftance  betwixt  God  and  man,  and  proclaiming  the  latter's  difability  to  find,  by 
his  own  wifdom,  expedients  of  reunion.    Thus  Chrift  healed  and  difpofibfied  a  dumb  un.  u.  1*. 
perfon,  who  was  able  to  make  intreaties  but  by  the  difability  of  pronouncing  them ; 
and  might  truly  fay  to  the  fecure  world,  /  am  found  of  them,  that  fought  me  not.    And  iw.  u». ». 
when  our  Saviour  was  come  into  the  wretched  world,  of  all  the  numerous  miracles 
recorded  in  the  gofpel,  he  fcarce  did  any  for  his  own  private  relief.    And  to  ftiew, 
that  as  he  endured  his  forrows  for  our  fakes,  that  by  bis  firipes  we  nu'gbt  be  healed ;  icuai.  s, 
fo  were  the  joys  he  tailed  in  relation  to  us.    We  read  not  (which  is  highly  obfervable) 
in  the  whole  gofpel,  that  ever  he  rejoiced  but  once  •,  and  that  was,  when  his  returned 
difciplcs  informed  him,  that  they  had  vicloiioufly  chafed  devils  and  diftafes  out  ofUktx 
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epprejfed  mortals*  and  that  by  his  authority  men  had  been  difpojfejfed  of  both  the  temper 
and  punifhment  of  fin.    He  converted  among  his  contemporaries  with  virtues,  as 
well  attefting  what  he  was,  as  prophecies  and  miracles  could  do  ;  and  to  teach  man, 
how  much  he  valued  him  above  thofe  creatures,  that  man  makes  his  idols,  he  often 
altered  and  fufpended  the  courfe  of  nature  for  man's  inflruction,  or  his  relief,  and 
Mit.       reverted  the  laws  cftablifhed  in  the  univerfe,  to  engage  men  to  obey  thofe  of  God,  by 
doing  miracles  fo  numerous  and  great,  that  the  Jews  unbelief  may  be  almoft  counted 
Mit.iii.  i».  one.    Yet  were  thofe  wonders  wrought  for  a  generation,  that  afcribed  them  to  the 
devil,  and  returned  them  with  fo  uncxemplified  an  ingratitude,  that  it  is  not  the 
lcaft  of  his  wonders,  that  he  would  vouchlafe  to  work,  any  of  them  for  fuch  blafpffc- 
mous  wretches •,  who  were  indeed,  as  fome  of  the  later  Jews  have  too  truly  ftyled 
thcmfelvcs,  in  relation  to  their  fathers,  Cbometz  ben  yayin,  vinegar  the  child  of  wine, 
a  moll  degenerate  offspring  of  holy  progenitors.    He  luffered  fo  much  for  them,  that 
made  him  do  lb,  that  he  luffered  the  addition  of  mifery  of  being  thought  to  fufier  dc- 
ifci.uii.n  fervcdly,  And  be  was  numbred  with  the  tranfgreffors.    And  though  he  lived  as  much 
a  miracle  as  any  he  did,  yet  did  his  condition  fometimes  appear  fo  defpicable  and  for- 
lorn, that  men  could  not  know  his  deity  but  by  his  goodnefs,  which  was  too  infinite 
not  to  belong  incommunicably  to  God.    And  though  it  were  once  a  faying  of  our 
jobn »».    Saviour's,  Greater  love  batb  no  man  than  this,  that  a  man  lay  down  bis  life  for  bis  friends ; 
**        yet  is  not  what  is  faid  of  the  love  here  mentioned,  to  be  underftoodof  love  inde- 
finitely, or  generally  confidered,  but  only  of  the  fingle  ads  or  exprcflions  of  a  man's 
love  to  his  friends  compared  betwixt  themfelves.    And  fo  the  alleged  paflagc  fecms 
to  mean  but  this,  that  among  the  fingle  afts  of  kindnefs  to  a  man's  friends,  there  is 
not  any  one  more  highly  expreflive  of  a  real  and  fincere  love,  than  to  part  with  one's 
life  for  their  fakes.    This  text  therefore  would  not  be  indefinitely  applied  to  the 
affection  of  love  itfclf,  as  if  it  could  not  poflibly  be  greater  than  is  rcquifite  to  make 
a  man  content  or  willing  to  die  for  his  friends ;  for  he,  that  facrifices,  befides  his  life, 
his  fortune  alio,  his  children,  and  his  .reputation,  does  thereby  cxprefs  more  love  to 
them,  than  he  could  do  by  parting  with  his  life  only  for  them.    .And  he  that  is  for- 
ward to  die  for  thofe,  that  hate  him,  or,  at  lcaft,  know  him  not,  dilc'ofes  a  more 
plentiful  and  exuberant  flock  of  love,  than  he  that  does  the  fame  kindnefs  but  for 
thofe  that  love  him.    And  thus  our  Saviour  would  be  underftood,  unlefs  we  would 
fay,  that  he  out-praclifed  what  he  taught  •,  for,  he  came  to  lay  down  his  life  even  for 
his  enemies,  and  (like  the  kind  balfam  tree,  whofe  healing  wounds  weep  fovereign 
balm  to  cure  thofe  that  made  them)  he  rcfufed  not  to  die  for  thole  that  killed  him, 
and  fhed  his  blood  for  fome  of  thofe  that  fpilt  it.    And  fo  little  was  his  injured  love 
to  the  ungrateful  world  difcouraged  or  impaired  by  the  lavage  entertainment  he  met 
with  in  it,  that,  after  he  had  fuffcred  from  wretched  men  (for  whofe  fakes  he  left 
heaven  to  become  capable  of  fuffering)  fuch  barbarous  indignities,  as  might  have 
made  bare  punifhmcnts  appear  mercy,  and  even  cruelty  itfelf  feem  no  more  than 
juflice  i  when,  I  fay,  to  hope  for  fo  much  as  his  pardon  were  prcfumption,  he  was 
pleafed  to  create  confidence  of  no  lefs  than  his  love,  a  virtue.    Nor  think  it,  Lin- 
dam  or ,  impertinent  to  our  prefent  theme,  that  I  infill  fo  much  on  what  Chrift  has 
j^n  i.  jo.  done  and  luffered  for  us,  fince  both  he  himfclf  informs  us,  that  be  and  bis  Father  are 
y&tf1     mt »  a°d  fome  of  the  texts  already  mentioned  have  taught  us,  that  it  was  an  eflcA  of 
God's  love  alfo  to  the  world,  that  be  gave  bis  only  begotten  Son  to  redeem  it  -,  and,  that 
fcbJiVIi.  God  tommendetb  bis  love  towards  */,  in  that  while  we  were  yet  ftnners  Chrift  died  for  us. 
**»•»•»•  Wherefore  I  lhall,  without  fcruple,  proceed  toobferve  to  you,  that  fofrcc  is  Chrift 's 
dileclion,  that  the  grand  condition  of  our  felicity  is  our  bdicf,  that  he  is  difpofed  to 
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make  us  happy,  on  terms,  not  only  fo  honourable  to  him,  but  to  advantageous- to  us, 
that,  I  was  about  to  fay,  that  pollibly  faith  itfelf  would  fcarce  be  exacted  as  rcqui- 
fite  to  our  happincfs,  but  that  the  condition  does  increafe  the  benefit,  by  vouchlafing 
us  bold  and  early  anticipations  of  it :  for,  faith  being  (as  the  Apoftle  terms  it)  the  HA' K 
fubjiance  of  things  hoped  for ,  and  evidence  (or  conviction)  of  things  not  feeny  wafts  our 
joys  to  this  fide  of  die  grave,  bows  heaven  down  to  us,  till  our  freed  fpirits  can  foar 
up  to  heaven  •,  and  docs  us  fuch  a  fervice,  as  the  Jewifii  fpies  did  to  their  country- 
men, by  bringing  them  over  to  this  fidi  Jordan  into  the  wildernefs,  fome  of  the  plea-  Numb, 
fantand  delicious  fruits  of  the  bleflcd  Land  of  Promife.   I  faid,  Lindamor,  that 
faith  was  the  grand  condition  required  in  God's  free  grant  of  eternal  life.    Not  that  I 
would  afcribe  any  thing  to  a  lazy,  ipeculative,  and  barren  faith,  in  oppofition  to  that 
lively  and  active  one,  which  is  called  by  the  Apoftle,  Wr»«  )l  dy*mt  ivtpytipm,  faith  c,t-  »■  *> 
operating  by  love ;  fince  I  am  informed  by  St.  James,  that  the  divorce  of  faith  and  j»«n. «. »«. 
works  is  as  deftructive  to  religion,  as  that  of  foul  and  body  is  to  life :  but  that  I 
was  willing  to  mind  you,  that  though  true  faith  (which  cries  like  Rachel,,  give  mechiU  Ceo. 
dren  orelfe  I  die)  be  ever  the  pregnant  mother  of  good  works,  yet  are  not  thofe  works 
the  caufe,  but  the  effects  and  figns  of  God's  firft  love  to  men  (however  afterward  the 
children  may  nurfe  their  parents.)    As,  though  the  needle's  pointing  at  the  poles  be, 
by  being  an  effect,  an  argument  of  its  having  been  invigorated  by  the  loadilone,  or 
received  influence  from  Tome  other  magnetic  body  ;  yet  is  not  that  refpect  unto  t!>e 
north  the  caufe,  but  the  operation  of  the  iron's  being  drawn  by  the  attractive  mineral, 
thou  art  gooa\  and  dojt  good%  fays  the  Pfalmift  to  his  Maker.    The  greatnefs  of  his^*1'00*" 
goodnefs  is  that,  which  makes  it  ours ;  nor  doth  he  do  us  good,  becaufe  that  we  are 
good,  but  becaufe  he  is  liberally  fo  ;  as  the  fun  (bines  on  dunghills,  not  out  of  any 
invitation  his  beams  find  there,  but  becaufe  it  is  his  nature  to  be  diffufive  of  his 
light ;  yet  with  this  difference,  that  whereas  the  fun's  bounty,  by  being  rather  an 
advantage  to  us  than  a  favour,  defcrves  our  joy,  and  not  cur  thanks ;  becaufe  his 
vifits  arc  made  defignlcfsly,  and  without  any  particular  intention  of  addrefs  (by  fuch 
a  bare  neceflity  of  nature,  as  that  which  makes  fprings  flow  out  into  ftreams,  when 
their  beds  are  tco  narrow  to  contain  the  renewed  water  that  doth  inceflantly  fwell  the 
exuberant  fources  ■,)  God,  on  the  contrary,  for  being  ncccflarily  kind,  is  not  Ids 
freely  or  obligingly  fo,  to  you,  cr  me.    For,  though  fome  kind  of  communicative- 
nefs  be  eflcntial  to  his  goodnefs,  yet  his  extenfion  of  it  without  himfelf,  and  his 
vouchfafing  it  to  this  or  that  particular  perlbn,  are  purely  arbitrary.    To  omit  his. 
love  to  the  numberlefs  elect  angels  ;  the  llrict  relations  betwixt  the  perfons  of  the 
bleflcd  Trinity,  fupplying  God  with  internal  objects,  which  employed  his  kindnefs 
before  the  creation,  and  himfelf  being  able  to  allow  his  goodnefs  the  extent  of  in- 
finity for  its  diffufion.    But  (having  glanced  at  this  only  by  the  by)  we  may  yet  fur- 
ther admiringly  obferve,  that  whereas  men  ufually  give  freelieft  where  they  have  not 
given  before,  and  make  it  both  the  motive  and  excufe  of  their  deliftancc  from  giving 
any  more,  that  they  have  given  already  ;  God's  bounty  hath  a  very  different  methoil : 
for  he  ufes  to  give,  becaufe  he  hath  given,  and  that  lie  may  give.    Confonantly  to 
which,  when  the  revolting  Ifraclitcs  had  broken  the  contents,  whillt  Mofes  was  bring- 
ing them  the  tables  of  the  Law,  and  had  thereby  provoked  the  incenfed  giver  of  it 
to  the  thoughts  of  a  hidden  extirpation  of  fo  ingratcful  and  rebellious  a  people  ;  we 
may  obferve,  that,  whereas  God,  as  unwilling  to  remember  his  former  goodnefs  to 
them,  fpcaking  to  M-fcs,  calls  them,  'Thy people  which  then  brought?]}  cut  if  the  land*"*- 
cf  Egypt :  Alojes,  on  the  other  fide,  to  engage  God  to  the  new  mercy  of  a  pardon,.1" '' r* 
rcprclcnts  to  God  his  former  mercy  to  them,  and  calls  them  Ccd's  peopL\  which  he  r,,/, 
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brought  forth  out  of  the  land  of  Egypt,  with  great  power \  and  with  a  mighty  hand. 
Ana  lb  confpicuous  in  the  eternal  Son  was  this  property  of  the  merciful  Father,  that 
when  fick  Lazarus' &  fitters  implored  his  refcue  tor  their  expiring  brother,  the  motive 
johnii.  j.  tnCy  empk)ycd,  and  which  profpered  their  addrefles,  was,  Lord,  behold  (not,  he  who 
loveth  thee,  but)  be  whom  thou  loveft  is  fick.  And  as  he  takes  the  firit  inducements 
of  his  bounty  from  himfelf  •,  fo  do  his  former  favours  both  invite  and  give  rates  to 
his  iucceeding  bleflings.  And  there  is  realbn  for  it  i  for  his  pure  love  being  all  the 
merit,  by  which  man  can  pretend  to  the  effeds  of  his  bounty,  it  is  but  juft,  that  the 
degree  of  his  love  ttiould  proportion  thole  favours,  which  it  is  our  only  title  to  ;  and 
that  God's  liberality  ttiould  as  well  afford  meafures  as  motives  to  iticlf. 
s<n.  14.  Nor  is  God's  love  lefs  difinterefted  than  free.  His  grand  defign  upon  us  is  but  to 
make  us  inttruments  and  partakers  of  his  glory,  and  to  bring  us  to  everlafting  hap- 
pinefs,  by  a  way,  that  docs  as  well  elevate  and  dignify  our  nature,  as  the  condition 
refcrved  for  us  will.  His  method  of  faving  us,  if  but  complied  with,  does  here,  as 
°c»i.  1.11.  the  Apottle  fpeaks,  fit  us  for  the  inheritance  of  the  Saints  in  light  -,  we  being  made  (as 
«i'eU.  4.  cjc  peJcr  fpeaks)  partakers  of  the  divine  nature,  having  efcaped  the  corruption  that  is  in 
the  world  through  luft.  So  that  thofe  things,  wherein  the  noblett  of  the  philolbphcrs 
placed  their  felicity,  ferve  but  to  qualify  and  prepare  Chrittians  for  that  higher  blefled- 
nefs,  that  is  referved  by  God  for  thofe  that  love  him  and  cannot  but  be  heightened 
and  endeared  by  the  value,  which  graces  and  virtues  had  given  men  on  earth,  lor  fuch 
a  noble  and  rational  kind  of  happinefs,  as  is  apportioned  to  them  in  heaven.  What 
ends  can  he  have  upon  us,  whofe  goodnefs  and  his  blefTednefs  are  both  infinite  ?  He 
was  inconceivably  happy  (in  his  own  felf-fufficiency)  before  the  creatures  had  a  being ; 
and  fure  that  felicity,  that  needed  not  themfclvcs  to  be  fupreme,  needs  nothing  that 
they  can  do  *.  Nor  was  it  his  indigence,  that  forced  him  to  make  the  world,  thereby 
to  make  new  acquifitions  ,  but  his  goodnefs,  that  prefied  him  to  manifett,  and  to  im- 
part his  glory,  and  the  goods,  which  he  fo  overflowingly  abounds  with.  Witnefs 
his  fufpenfion  of  the  world's  creation,  which  certainly  had  had  an  earlier  date,  were 
the  Deity  capable  of  want,  and  the  creatures  of  fupplying  it.  St.  Paul,  inhisepiftle 
iTrm.i.ti.  to  Timothy,  ityles  God  M«xa'p,®'»  which  we  t  ran  Hate  she  bleffed  God,  but  may,  per- 
•  Tim.  «L  },apS)  more  properly  be  rendered  the  happy  God :  and  elfewhere,  in  the  fame  epiftlc, 
a(u  he  truly  calls  him  the  happy,  as  well  as  only  potentate.  God  (fays  the  Apottle)  thai 
***  *5'  *6'  made  the  world,  and  all  things  therein,  feeing  that  he  is  Lord  of  heaven  and  earthy 
dwelletb  not,  &c.  As  though  he  needed  any  thing,  feeing  that  he  giveth  to  all  life,  and 
breath,  and  all  things.  And,  in  him  we  live,  and  move,  and  have  our  being.  And 
indeed  fo  coherent  in  the  mind  of  a  meer  man,  that  does  but  confidcr  and  under- 
ftand  the  import  of  his  own  notions,  is  the  belief  of  God's  happinefs  to  that  of  his 
being,  that  I  remember  the  Epicurean,  Lucretius  himfelf,  even  in  that  impious  paf- 
fage,  where  he  denies  divine  providence,  and  in  a  fecming,  but  injurious  comple- 
ment, would,  under  the  pretence  of  eafing  God  of  it,  deprive  him  of  the  govern- 
ment of  the  world,  does  yet  confefe,  that  the  divine  nature  mutt  neccflarily  enjoy  a 
supreme  and  cndlefs  tranquillity  j  adding  (to  bring  this  to  our  prefent  purpofe)  that  it  is 


•Privata  dolore  ornni,  privata  periclis, 


Ipfa  fuis  pollens  cpibus,  nihil  indiga  nojlri. 

*   Quid  tnim  immtrtalitut  aljm  hath, 

Gratia  Wtjbm  jutat  largiri,  r  tmtluminti, 

Ut  mtfire  ptiHg—m  tau/J  gtrtrt  aggrtdtrtutur  t    Lucrct.  ex  Epic. 
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Whereby  he  acknowledges, 


fir  turn. 

' .  ill.  I*. 


•  That  from  all  griefs  and  dangers  of  them  freed 
«  Rich  in  itfelf,  it  has  of  us  no  need. 

Or,  if  you  will  have  him  fpeakof  the  gods  in  the  plural,  like  a  heathen  poet,  that 

6  Far  above  griefs  and  dangers,  thofe  bleft  powers, 

*  Rich  in  their  native  goods,  need  none  of  ours. 

A  much  nobler  poet  tells  us,  that  the  earth  it  the  Lord's,  and  the  fulnefs  thereof ",  Pf»l.  air. 
the  world*  and  they  that  dwell  therein.  Agreeably  whereunto,  that  great  God,  that  m. 
formed  all  things  (as  in  our  tran  flat  ion  the  fcripture  calls  him)  fays  in  one  of  the  Pfalms,  i0. 

g I  were  hungry,  1  would  not  tell  thee,  for  the  world  is  mine,  and  the  fulnefs  thereof  MALM* 
is  ubiquity  excludes  all  wifhes  of  remove,  by  making  his  cflence  incapable  of  ex- 
clufion  .  for,  whither  fhould  he  defire  to  tranfport  himfelf,  that  is  every  where,  and 
can  wiili  himfelf  in  no  place,  where  he  is  not  already  ?    His  fumciency  is  fuch,  that 
he  can  fee  no  goods,  but  what  he  gives  or  hath  (or  rather  both  beftows  and  pofleffes) 
his  plenty  being  fo  unexhaufted  a  fpring  of  goods,  that  his  liberality  does  lefs  im- 
poverifh  God,  than  the  fun's  light  does  him,  or  imparted  knowlege  impairs  the 
teacher's  flock.    And  therefore,  though  St.  James  does  very  Juftly  call  God  the  fa-  J"**- 
ther  of  lights,  who  is  the  beftower  of  every  good  and  every  perfect  gift ;  yet  the  friend  f«m.  IL  »i» 
*/  God  (as  the  fcripture  calls  Abraham)  and  that  royal  pneft  (whom  the  writer  to  thej£b;TO 
Hebrews  teaches  us  to  have  been  fo  illuftrious  a  type  of  him,  whom  he  calls  the  high  Het> 
prieft  of  our  profeffion)  do  both  of  them,  in  the  fame  chapter,  ftyle  him,  The  pojfefor 
of  heaven  and  earth.    No,  no,  God  needs  not  beg  from,  nor  covet  in  the  creatures 
(hallow  ft  reams,  thofe  goods,  of  which  he  not  only  hath,  but  is  the  fourcc.  Our 
greateft  ferviccs  to  our  Creator  muft  be  to  difcharge  ourfclves,  not  to* advantage  him, 
nor  as  thinking  to  add  any  thing  to  a  felicity,  which  were  not  infinite,  could  it  admit 
increafe.    Our  higheft  performances,  though  they  be  dues,  amount  not  unto  tri- 
butes, but  are  rather  like  thofe  pepper-corns  of  rent,  which  freeholders  pay,  not 
with  hope  or  with  intent  to  enrich  their  landlord,  but  to  acknowledge,  that  they  hold 
all  from  him.    When  we  admire  the  fun,  our  feeing  of  his  light  doth  not  increafe 
it  i  it  makes  it  not  greater,  but  only  makes  it  ours ;  and  when  we  turn  away,  or  ftuit 
our  eyes,  that  glorious  planet  fuffers  no  eclipfe,  and  is  not  at  all  darkened  or  im- 
paired, nor  doth  he  thereby  lofe  his  light,  but  we :  the  eafinefs  of  the  application 
requires,  and  excufes  its  omiflion.    If  thou  Jinntjl  (fays  Elihu  in  Job)  what  doft  thou  j<*„„. 
againjl  him  ?  if  thou  be  righteous,  what  giveft  thou  him  ?  or  what  reeervetb  he  of  thine  **  i>  >♦ 
hand  ?  thy  wickednefs  may  hurt  a  man,  as  thou  art,  and  thy  right eoufnefs  may  profit  the 
fan  of  man.    In  effect,  the  wicked's  fpite  againft  God  is  but  like  a  madman's  running 
his  head  againft  the  wall,  that  leaves  the  wall  unfhaken,  but  dafhes  his  own  brains 
out.    God  inhabits  a  felicity  (as  well  as  light)  inaccefliblc  to  all  inferiour  attempts  :  iTim.  ru 
his  fovcreign  tranquillity  is  fo  fublimcly  placed,  that  it  is  above  the  reach  of  all  dif-  ,6" 
quieting  impreflions  ;  and,  like  the  ftars,  that  feel  not  the  difeafes  their  inaufpicious 
influence  produces,  he  doth  not  refent  the  torments  he  inflicts.    God's  jufticc  is  not 
lefs  eflcntial  to  him  than  his  mercy  •,  witnefs  that  (the  numbers  of  the  faints  and  the 
irprobate  confidered)  thoufands  fall  facrifices  to  the  feverer  attribute,  for  one  that 
proves  capable  of  the  milder.    He  faid,  He  would  get  himfelf  honour  upon  Pharaoh  »>* 
end  all  bis  bojt,  when  he  defigned  their  ruin  in  the  Red  Sea  :  and  Mofes  laid,  he  hath  b*,aT,a, 

3  triumphed 
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triumphed  glorioufly  in  effecting  it.    And  in  Ezekiel  he  fays,  Behold  1  am  againft  the/, 
t«k.       O  Sidon,  and  I  will  be  glorified  in  the  midft  of  tbee,  and  they  jhail  know,  that  I  am  the 
Lord,  when  1 Jball  have  executed  my  judgments  in  her ;  and  jhali 'be fanSifitd  in  her.  Thus, 
when  a  flafti  of  God's  indignation  (kindled  by  that  ftrange  fire  they  prcfumed  to  offer 
i*vitx.  3.  before  him)  had  blaftcd  the  two  prefumptuous  fons  of  Aaron,  God  is  faid  to  have  been 
fantlified  in  tbem  that  come  nigh  him,  and  to  have  been  glorified  before  all  the  people ;  fuch 
eminent  and  exemplary  inftanccs  of  feverity  manifefting  him  to  be  fo  holy  in  his  laws, 
and  lb  concerned  lor  diem,  that  even  the  minifters  of  his  altars  fhall  not  violate  them 
Hcb.iii.    wich  impunity,  but  find  him  (what  the  writer  to  the  Hebrews  calls  him)  a  confuming 
fire  -,  who  will  be  glorified  before  all  his  people,  either  by  the  obedience  of  thole 
that  approach  him,  or  by  their  dcftru&ion.    So  to  evidence,  that  God  can  derive 
fatisfaction  as  well  from  the  excrcife  of  provoked  juftice,  as  from  that  of  his  provoked 
mercy,  the  facred  orator  •  ufes  this,  remarkable  antanaclafis :  And  it  Jball  come  to  pafs, 
3'  that  as  the  Lord  rejoiced  over  you  to  do  you  good,  and  multiply  you ;  fo  will  the  Lord  re- 
joice over  you  to  dejlroy  you,  and  bring  you  to  naught.    Thus,  though  it  be  truly  faid  of 
L»m.  i«.    God  by  the  prophet  Jeremiah,  that  he  doth  not  ajjli£l  willingly,  nor  grieve  the  children 
•*        of  men    (and  therefore  the  determined  ronfumption  of  the  whole  land,  which  our 
ift.         bibles  englilh,  God's  work  is  ftrange  work,  other  tranflators  read,  Opus  alienum  fuum  ): 
yet  when  the  fins  of  incorrigible  offenders  are  grown  to  that  provoking  height,  that 
his  mercy  intercedes  no  more  to  avert  or  fufpend  the  inflictions  of  his  juftice,  than 
how  much  he  can  fatisfy  himfelf  in  deftroying  thofe,  that  would  not  be  preferved, 
may  be  guefied  at  by  that  formidable  expreflion  in  Ezekiel;  where,  having  foretold 
what  havock  the  fword,  die  famine,  and  the  peftilence  lhould  make  amongft  the  in- 
E«A.xui.  tradable  and  difperfed  Iiraelites,  he  adds  (as  a  kind  of  'Ewmnm)  thus  Jball  mine  anger 
5-  be  accomplijhed,  and  1 will  caufe  my  fury  to  reft  upon  them,  and  I  will  be  comforted.  The 

howlings  of  the  damned  as  well  found  forth  his  praifes,  as  do  the  hallelujahs  of  the 
taints  •,  they  both  do  fing  to  him  an  cverlafting  canticle  of  praife  :  only  in  this  great 
concert  of  his  whole  intelligent  creation,  the  defignlcfsly  confpiring  voices  are  as  dif- 
fering as  the  conditions  of  the  refpective  fingers.  Hell's  d..rknefs  doth  as  well  con- 
tribute to  God's  glory,  as  heaven's  eternal  fplendor;  as  lhadows,  judicioufly  placed, 
do  no  lefs  praife  the  painter,  than  do  the  livelier  and  brighter  colours.  And  as  when 
the  earth  doth  fend  black,  noifome,  and  fulphurcous  exhalations  up  toward  the  fky, 
aJas,  they  reach  not  heaven,  nor  difcompofe  the  fpheres  ■,  but  all  ths  ftorms  and  thun- 
ders they  produce  fall  on  that  globe  they  came  from,  and  there  do  all  their  mifchicf : 
fo,  the  wicked  may  wrong  God  indeed,  yet  do  they  really  harm  but  themfelves  by  all 
their  greateft  fins,  which  trouble  him  chiefly,  but  becaufe  they  ncceflltate  him  to 
puniln  them  ;  for  the  tranlgreflions,  that  do  molt  provoke  God,  do  him  not  the  leaft 
harm.  An  impious  perfon  may  (as  Elibu  lately  informed  us)  hurt  a  man  as  himfelf 
is,  not  that  lupremely  blefied  Deity  •,  the  rel'ult  of  whofc  infinite  perfections  is  a 
refembling  happinels,  which  is  as  infeparablc  from  him  as  his  effencc.  Our  offences 
may  derogate  trom  his  acceflional  glory,  not  from  his  effential  felicity  •,  or  rather, 
the  moll  defperate  finners,  by  their  greateft  crimes,  can  but  change  the  attribute  they 
lhould  bring  honour  to,  and  but  oppofe  the  glorifying  of  his  goodnefs  to  occafion 
the  glorifying  of  his  juftice;  fincc  he  will  be  infallibly  glorified,  foon  or  late,  either 
by  men's  actions,  or  their  fuffcrings  ;  by  their  practice  of  duties,  or  punifhment  for 
fin.  Thus  you  fee,  how  little  God  is  beholden  to  you  for  your  declining  hell ;  nor 
will  the  fcore  be  very  much  encreafed  by  your  addrcfles  and  attempts  for  heaven. 
Jok.  nfl,  Can  a  man  (fays  Eliphaz)  be  profitable  unto  God,  as  be  that  is  wife  may  be  profitable  unto 
*'*  b  'mfdf?    Is  it  any  pleafure  to  the  Almighty,  that  thou  art  righteous  ?  or  is  it  gain  unio 
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him,  that  tbou  makejt  thy  ways  perfe8  f  Congruoufly  to  which  fenfc  the  Pfalmift  fays,  ■*  »• 
my goodnefs  extendetb  not  to  thee.  The  fire,  that  we  kindle  on  God's  altars,  heats  and 
enlightens  us,  but  warms  not  heaven  at  fo  diftant  a  remove,  nor  is  wanted  in  the 
fun's  refidence.  We  have  all  the  redolence  of  the  perfumes  and  incenfe  we  burn  upon 
his  altars  the  fmoke  doth  vanifh  ere  it  can  reach  the  iky,  and  whilft  it  is  undifperied, 
but  clouds  and  but  obfcures  it.  Alas,  our  beft  performances  are  as  ufelefs  fcrvices 
to  God,  as  the  heir's  bringing  wax  to  his  departing  father  is  to  him  which  adds  not 
any  thing  to  the  rich  man's  ftore,  and  is  by  him  deftred  and  accepted,  only  to  feal 
away  a  fortune  to  his  fon.  Though  therefore  it  be  true,  that  God  is  pleafcd  with  our 
pertbrmances,  yet  is  that  welcome  he  vouchfafes  to  give  them  fo  far  from  enabling 
us  by  them  to  requite  his  love,  that  it  increafes  the  unrequitednefs  of  it ;  fince  he 
is  delighted  with  them,  as  they  afford  him  juft  rifes  to  reward  them.  How  far  from 
mercenary  is  then  God's  bounty  !  fince  he  accepts  our  acknowledgments  of  his  former 
bleflings  (chiefly)  to  make  them  opportunities  of  conferring  frelh  ones ,  as  good  old 
Jfaac  defired  his  Ion's  venifon,  that  from  the  rclilhing  of  that  lavory  meat  he  might Oe0- 
take  an  opportunity  to  blefs  him. 

And  the  better  to  difcover,  how  difinterefted  God's  favours  are,  let  us  further 
confider,  how  little  they  are  requitable ;  for  we  can  give  him  nothing  but  his  own 
(nor,  heaven  knows,  all  that  neither :)  and  both  the  will  and  power  to  ferve  him 
are  his,  upon  fo  juft  and  many  fcores,  that  we  are  unable  to  retribute,  unlefs  we  do 
reftore ;  and  all  the  duties  we  can  pay  our  maker  are  lei's  properly  requitals  than 
reftitutions.  When  David  and  his  officers  had  offered  towards  the  llructure  of  that 
magnificent  temple,  which  they  feemed  ambitious  to  make  a  manfion  inferiour  to 
heaven  only  j  the  king  himfelf  gave  three  thoufand  talents  of  gold,  and  feven  of  re- 
fined filver}  and  the  heads  of  the  people  five  thoufand  talents  (befides  ten  thoufand 
drachms)  of  gold,  ten  thoufand  talents  of  filver,  eighteen  thoufand  of  brafs,  and  a 
hundred  thoufand  of  iron  (a  treafure,  of  which  I  fcarce  remember  to  have  read  the 
like  in  any  hiftory)  befides  a  number  of  all  manner  of  precious  ftones,  capable  of 
impoverifhing  the  very  Indies.  They  perfumed  this  noble  and  unequalled  offering 
with  a  folcmn  confeffion,  which  perhaps,  in  God's  eftccm  was  much  more  precious 
than  it :  Thine,  O  Lord  (fays  the  royal  prophet  in  the  name  of  all)  is  the  greatnefs, « ch™, 
and  the  power ;  and  the  glory.,  and  the  vitlory,  and  the  majefty  ;  for  all  that  is  in  heaven '™6'1 
and  in  earth  is  thine.  Thine  is  the  kingdom,  O  Lord,  and  tbou  art  exalted  as  bead  above 
all.  Both  riches  and  honour  come  of  thee,  and  thou  rcigncft  over  all.  And  in  thine  hand 
is  power  and  might ;  and  in  thine  band  it  is  to  make  great,  and  to  give  firengtb  unto  all. 
Now  therefore,  our  God,  we  thank  thee,  and  praife  thy  glorious  name.  But  who  am  I? 
and  what  is  my  people,  that  we Jhould  be  able  to  offer  fo  willingly  after  this  fort  t  for  all 
things  come  of  thee,  and  of  thine  own  have  we  given  thee.  For  we  are  ftrangers  before 
thee,  and  fojourners,  as  were  all  our  fathers.  Our  days  on  earth  are  as  a  Jhadow,  and 
there  is  none  abiding.  O  Ixrd  our  Cod,  all  tbis  ftore,  that  we  have  prepared  to  build  thee 
an  boufe,  for  thy  holy  name,  ccmeth  of  thine  hand,  and  is  all  thine  own.  Who  (fays  the  R|i<|)  ^ 
Apoftle,  in  a  queftion  that  imports  its  own  negative)  baih  firft  given  to  him,  and  it  jj  j6. 
/hall  be  recompenfed  to  him  again  ?  for  of  him,  and  through  him,  and  to  him,  are  all  things. 
Nay,  even  our  love  itfelf  (that  poor  man's  furety  and  exchequer,  that  doth  pay  all 
his  debts  by  fupplying  him  with  the  prerogative  to  coin  his  defires  and  wilhes  of  an 
arbitrary  value)  is  here  unable  to  dilcharge  our  debts ;  our  love  being  too  much  the 
effect,  to  be  capable  of  being  the  recompenfe  of  God's.  And  furely,  the  divine 
amorifts  had  caufc  to  fay,  that  herein  is  love,  not  that  we  loved  God,  but  that  be  loved*  J1**"' 
us.    And,  as  the  fame  Apoftle  eli'ewhere  fpeaks,  ice  love  him,  becaufe  he  firft  loved  us.  I^ni*. 
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If,  in  effect,  we  look  upon  the  unworthy  contcft  betwixt  God's  mercies  and  moft 
men's  ingratitude,  and  but  rcflcft  upon  the  fmall  return  of  love  that  the  greateft 
dilburlcmcnts  of  his  do  ufuaUy  bring  home  ;  we  cannot  but  acknowledge  (as  David 
in  the  lately  mentioned  fcripture  did)  that  our  loving  God  for  his  favours,  is  one  of 
the  greatcft  favours  that  we  love  him  for.  So  unrequitable  is  God's  love,  and  fo  in- 
folvent  are  we,  that  that  love  vaftly  improves  the  benefit,  by  which  alone  we  might 
have  pretended  to  fome  ability  of  retribution  v  and  fo  unlimited  is  this  impotence  of 
ours  to  recompenfe  or  repay  God's  dilcction,  that  it  extends  to,  and  fetters  our  very 
wifhes.  For  God  enjoys  an  affluence  of  felicity,  fo  perfect  and  entire,  that  even  our 
withes  can  aim  at  nothing  for  him  worthy  of  him,  unlcfs  inftru&cd  by  what  he  al- 
ready actually  poffeflcs  ;  and  the  fenfe  of  this  fame  very  impotence,  to  fome  of  the 
greateft  proficients  in  Serapbic  Love,  appears  not  the  leaft  uneafy  property  of  it.  It 
grieves  us  ienfibly,  to  fee  ourfelves  reduced  to  be  only  paflive,  and  the  receivers  in 
this  commerce.  We  would  fain  contribute  fomcthing,  and  cannot  always  refrain 
from  devoting  our  wifhes  to  increafe  his  happinefs,  to  whom  we  owe  all  ours.  And 
fome  holy  peifons  (particularly  St.  Auftin)  have,  by  the  exuberance  of  their  gratitude 
and  devotion,  been  tranfported  to  make  wifhes,  and  uie  exprefiions,  wherein  their 
affections  had  a  greater  {hare  than  their  reafon,  and  which  argued  them  much  better 
to  apprehend,  how  much  God  deferved  of  them,  than  how  little  he  needed  them. 
But,  upon  lecond  thoughts,  we  (hall  find,  that  the  caufc  of  our  grief  ought  to  turn 
it  into  our  joy,  fince  the  defires  we  would  frame,  aiming  at  God's  being  infinitely 
happy,  are  all  fulfilled  before  they  are  conceived,  and  that  in  the  moft  advantageous 
and  noblcft  way ;  for  could  God's  happinefs  a<!mit  accefiion  by  our  accomplished 
wifhes,  there  were  then  a  pollibility  ot  his  wanting  fomething  to  render  it  compleat. 
And  lure,  it  is  a  more  fupreme  felicity  to  be  by  nature  tranlcendently  above  all  in- 
creafe of  blcffcdncfs,  than  to  receive  the  greateft,  that  men  can  wifh. 

SiB.  it.  To  proceed  now  to  the  conftancy  of  God's  love  •,  we  cannot  entertain  of  God  any 
apprehenfions,  not  altogether  unworthy  of  him,  and  criminally  injurious  to  him, 
without  believing,  that  to  think,  that  he  can  be  inconflant,  is  as  great  a  crime  as  it 
were  a  mifery  to  find  him  fo.  1  lis  love  is  like  his  efience,  immutably  eternal,  reach- 
ing from  cvcrlafting  to  evcrlafting  ;  it  preceded  the  nativity  of  time,  and  will  furvive 

j.h»r««i.  its  utmoft  period  and  obfequies.    Having  loved  bis  own,  which  ware  in  the  world,  be 

j«jn.  i.  it-  t°ve^ tljcm  UttSo      en^  ,ays  tne  F-vanytuft  :  and  when  St.  James  had  told  us,  that 
every  good  gift  and  every  pcrfell  gift  is  frctti  above  and  ccmelb  down  from  tbe  fctbtr  of 
UgbtSy  he  adds  (to  complete  our  confoiation)  with  whom  is  no  variablcnefs,  neither 
fbadow  of  turning.    Of  his  own  a  /'//  begat  be  us  of  tbe  word  of  truth.    And  in  efieft, 
fince  God  takes  the  motives  of  his  love  to  us  from  himfelf,  not  from  us,  the  un- 
changeab'enefs  of  his  nature  Items  ftrongly  to  infer  that  of  his  charity,  and  our  hap- 
m»i.  iu.6.  p-mc(s  ;n  jt     porj  j  am  ffa  jjgf^  J  change  not ;  therefore  yt  fans  of  Jaccb  are  not  cen- 
fumed,  fays  God  by  the  laft  of  his  prophets :  and  in  Jeremiah  he  tells  his  people,  / 
have  loved  thee  with  an  everlafling  love.    And  what  God  once  faid  to  the  generous 
Toft.  i.  $.   Jojhuah,  I  will  never  leave  thee  nor  forfake  tbee,  is  by  the  writer  to  the  Hebrews  ap- 
koVij1'5  Plictlto  believers  in  general ;  for  tbe  gifts  and  calling  of  Cod  (fays  the  fame  author 
i».         elfewhcre)  are  without  repentance.    Nor  do  thofe  crolfes,  that  feem  due  to  his  anger, 
deftroy  the  immutability  of  his  love,  fiace  even  that  anger  is  an  effect  of  it,  pro- 
ceeding from  a  fatherly  impatience  of  feeing  a  fpot  unwiped  off,  in  the  face  he  loves 
too  w>.Tl  to  '~lv  a  blemifh  in  it ;  and  from  his  delirc  to  fee  his  child  an  object  fit  for  a 
Jargcr  meafure  of  his  kindnels  :  as  when  we  beat  the  duft  out  of  a  fuit  wc  fancy,  we 
ttrikc  not  out  of  anger,  but  only  to  remove  tliat,  which  doth  fully  it,  and  hinder  us 
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to  take  that  delight  in  it,  which  our  fondnefs  would  be  pleafed  with  a  juft  caufc  to 
find.  As  many  as  I  /eve,  J  rebuke  and  chaften  (lays  our  Saviour.)  And,  /  htOVt,  0*« ■!»•«>• 
Lord  (fays  the  Pfalmift)  that  thy  judgments  are  right,  and  that  thou  in  faithfuhefs  haft  JJ1 
affiled  me  ;  the  furnace  of  affliction  being  m  ant  but  to  refine  us  from  our  earthly 
droffinefs,  and  foften  us  for  the  impreflion  of  God's  own  (lamp  and  image.-  The 
great  and  merciful  architect  of  his  church  (whom  not  only  the  philofophcrs  have 
ltiled,  but  the  fcripturc  it  felt  calls  t(tv.'x>k.  an  artift  or  artificer)  employs  not  on  us  the  ,Mh  *  "*• 
hammer  and  the  chizzel,  with  an  intent  to  wound  or  mangle  us,  but  only  to  fquare 
and  fafhion  out  hard  and  ftubborn  hearts  into  fuch  living  Jicnes,  as  may  both  grace ,  Pe!.  iif  J# 
and  ftrcngthen  his  heavenly  ftructure.  Nor  is  God  only  thus  conftant  to  his  love-,  but 
to  his  lovclinefs.  Our  female  beauties  are  ufually  as  fickle  in  their  faces  as  their  , 
minds,  and  more  certainly  in  the  former  •,  becaufe,  though  cafualties  fhould  fparc 
them,  age  brings  in  a  ncceflity  of  a  change,  nay,  a  decay ;  leaving  our  doaten  upon 
red  and  white  inceflantly  perplexed,  by  the  incertainty  both  of  the  continuance  of 
their  miftrefs's  kindnefs,  and  of  the  lailing  of  her  beauty  (both  which  are  neccflhry 
to  the  amorift's  joys  and  quiet) :  for,  fometimes,  when  the  miftrefs's  humour  doth 
not  change  fo  much,  as  to  prove  guilty  of  the  fault  of  inconftancy,  her  face  alters 
enough  to  make  her  lovers  wifb  inconftancy  no  fault;  or,  that  fhc  had  committed  it, 
chat  her  ficklenefs  might  afford  them  the  excufe  of  imitation  or  revenge.  But,  in 
devotion,  we  are  equally  fecurc  from  both  thefe  dangers ;  fmce  God  doth  not  defift 
from  blefling  us  with  his  love,  nor  ceafes  ever  from  deferving  the  height  of  ours. 
Nor  is  he  only  conftant  in  making  us  the  objects  of  his  love,  but  alfo  in  bending 
and  inclining  us  to  make  him  the  objett  of  our  ftrongeft  aff'eftions  ;  fo  that  he  nut 
only  perfifts  in  continuing  to  us  both  the  offer  and  value  of  his  love,  but  pcrfevercs 
to  give  us  a  receptive  difpofition  to  welcome  it  to  us,  and  reflect  it  up  to  him.  The 
want  of  fuch  a  difpofition  loft  Adam  paradife,  and  the  fallen  angels  heaven  ;  there 
being  to  the  object,  that  muft  fecure  our  love,  fuch  a  nature  requifite  in  reference  to 
our  affections,  as  philofophcrs  are  pleafed  to  afcribe  to  the  world's  center  in  relation  to 
heavy  bodies,  which,  they  teach  us,  that  magnetic  point  has  the  double  faculty,  not 
only  to  draw  thither,  but  to  keep  there.  For  fo  untoward  and  crofs-grained  arc  we, 
in  point  of  our  own  good,  and  fo  unfit  to  procure,  and  ready  to  defert,  our  own  fe- 
licity, that  neither  its  excellency  is  a  fufficicnt  motive  to  carry  our  addrcflcs  to  it,  nor 
its  poflcflion  a  competent  tie  to  intercept  in  us  all  defigns  of  revolts  and  divorces  : 
but  we  muft  be  ufed  as  pceviffi  children  are,  who  (on  the  one  fide)  when  their  mouths 
are  out  of  taftc,  and  they  refute  to  take  what  is  necefTary  for  them,  muft  have  it  not 
only  offered  them,  but  forced  upon  them,  and  be  (as  it  were)  made  to  receive  it ;  and 
who  (on  the  other  fide)  muft  be  reftrained  from  gadding,  when  the  beauty  of  the 
manfions  they  live  in  cannot  invite  their  ftay,  but  they  would  gladly  leave  the 
proudeft  palaces  architecture  can  boaft,  to  run  into  the  ftrcet,  and  dabble  in  the 
kennel.  All  thefe  three  properties  of  divine  conftancy  are  not  ill  fhadowed  in  the 
operations  of  the  loadftone  (a  mineral,  in  which  1  have  made  too  many  experiments, 
not  to  be  by  you  allowed  to  make  fome  comparifons  to  it.)  For,  firft,  it  never  for- 
fakes  its  inclinations  for  the  fteel  •,  next,  being  united  to  it,  it  retains  fo  conftantly 
its  attractive  qualities,  that  it  gives  not  the  needle  any  motive  of  defcrting  it  •,  and 
thirdly,  it  doth  never  rightly  touch  the  amorous  fteel,  without  leaving  an  impreflion, 
which  ever  afcer  difpofes  it  to  a  convcrfion  to  that  magnetic  pofturc,  which  beftjks 
it  to  receive  frefli  influences.  To  which  let  me  add  this  other  rcfemblance  betwixt 
God's  work  on  us,  and  the  loadftone's  on  the  iron,  that  the  kind  ftone  attracts  a 
needle  to  it,  not  to  advantage  itfclf  by  that  union,  but  to  impart  its  virtue  to  what 
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it  draws.  Befidcs,  abfcncc  and  rivals,  thofe  frequent  ruiners  of  other  lovers  happi- 
nefs,  can  threaten  nothing  of  formidable  to  yours.  For,  abfence  (which  fo  divorces 
us  from  that,  which  animates  us,  that  lovers  do  not  fo  improperly  ftile  it  death,  if 
death  be  but  the  feparation  of  foul  and  body)  by  God's  ubiquity  we  are  fecured 
from  v  he  is  ever  prefent  with  us,  or  rather  in  us.  You,  that,  not  long  fincc,  fo 
highly  valued  the  opportunities  of  converting  with  your  miftrefs  for  fome  few  mo- 
ments, mall  here  find  your  privileges  improved  to  a  permiflion  ,  nay,  an  invitation, 
of  entertaining  the  object  ot  your  love  at  all  times ;  no  hour  renders  your  vifits  un- 
feafonable,  nor  no  length  tedious  :  he  is  rather  welcomed  to  God,  that  comes  to  him 
ottneft,  and  (lays  with  him  longed.  What  favours  were  vouchsafed  to  that  antient 
prophetefs  (who  was  likewife  one  of  the  firft  evangel  ids)  who  for  many  years  departed 

i"         not  from  the  temple,  but  ferved  Cod  with  faflings  and  prayers  night  and  day,  the  beginning 

aq.  »i.  a:,  of  .St.  Luke's  gofpel  may  inform  me.  The  midnight  hymns  of  Paul  and  Silas  did  not 
Sc'  only  not  difturb  or  offend  him  they  praifed,  but  procured  the  vifit  of  an  angel  to  bring 
them  miraculous  and  unexpeded  liberty,  as  a  proof  of  the  acceptablenefs  of  their 

Ce».  r,  ii,  fecmingly  unfeafonable  devotions.    When  Enoch  bad  walked  with  God  as  many  years 

»j.*4-  ^  the  year  has  days,  God  was  fo  far  from  being  importuned  or  tired  by  that  lading 
afliduity,  that  vouchfafing  him  an  unexampled  exemption  from  death,  he  was  pleafcd 
by  a  new  and  a  nearer  cut  to  heaven,  to  admit  him  to  a  yet  clofcr,  more  immediate, 
and  more  undiftracted  communion  with  himfclf.    And  when  Mcfes  had  fpent  no  lefs 

T*•J•  than  forty  days  and forty  nights  in  convtrfing  (if  I  may  ufe  fo  familiar  a  term)  with  God 
J0*  in  the  mount,  he  brought  down  thence,  inltead  of  a  penance  for  his  importunity,  fo 
lignal  and  radiant  a  tcftimony  of  God's  peculiar  favour,  that  his  dazzled  countrymen 
were  as  much  difabled,  as  invited,  to  gaze  on  an  object  of  fo  much  wonder.  Arid 
then,  how  proud  do  we  fee  many  lovers  of  their  fufferings,  when  lhe  but  knows  of 
them,  for  whom  they  are  endured  ?  But  in  Seraphic  Love,  there  is  not  the  lead  good 
wifh,  or  privated  iufTering,  nay,  not  a  whifpering  figh,  or  clofer  thought,  that 
filcntly  groans  or  afpires  in  the  amorous  foul,  but  he  both  fees  and  hears,  that  puts 

tux  M.8.  hisfervants  tears  into  his  bottle,  fweetening  and  recompenGng  the  grcatcd  misfortunes 
that  his  love  occafions,  with  fuch  fupport  and  joys,  as  hinder  us  to  feel  them,  and 

Kl,        make  them  defcrve  a  contrary  name.    Each  amorous  foul  may  fay  to  God  with  Da- 

»»».•,  j.  vijt  <ff.cu  knowtft  my  down-Jit  ting,  and  my  up-rifing  ;  thou  underftandrfi  my  thoughts  afer 
off;  thou  compaffeft  my  path,  and  my  lying  down,  and  art  acquainted  with  all  my  ways. 
And  Chrift  alfo  himfclf  has  fo  attentive  an  eye  upon  the  amorous  foul,  that  he  is 

»ct.u.s.  held  forth  in  the  Apocalypfe,  as  telling  the  ruler  of  the  church  of  Smyrna,  I  knov> 
tby  works,  and  tribulation,  and  poverty    and  faying  to  the  angel  of  the  church  of  Per- 

>'«"'/« J  •  gamus,  I  know  tby  works,  and  where  thou  dwetlefl,  even  where  Satan's  feat  is;  and  thou 
holdeflfaft  my  name,  and  baft  not  denied  my  faith,  even  in  thofe  days,  wherein  Antipas  was 
my  faithful  martyr,  who  was  Jiain  among  you,  where  Satan  dwelletb.  So  that  no  en- 
dearing circumdance  of  our  love  cfcapes  unobferved  by  him,  who  has  done  and  fuf- 
(  ^  fered  fo  much  to  engage  us  to  it.  God  remembers  not  our  endeavours  to  ferve  him 
iT.'efr.*'  the  lefs,  for  our  having  forgotten  them  :  When  faw  we  thee  any  way  diftreffed,  and  re- 
lieved thee  ?  will  be  the  qucdion  of  thofe,  to  whom  heaven  itfelf  will  be  at  the  lad 
day  awarded,  as  having  minidered  to  their  Redeemer.  Thofe,  that  in  degenerate 
times,  fuch  as  ours,  Lindamor,  did,  like  Lot  in  Sodom,  mourn  for  their  fins,  that 
mourned  not  for  their  own,  and  condoled  among  themfelves  the  fpreading  wicked- 
nefs  of  the  times  they  lived  in  •,  though  probably  the  dangers  threatened  them  by  the 
very  finfulnefs  they  deplored  made  them  affect  fuch  privacies  in  their  conferences,  as 
freed  them  from  the  thoughts  of  being  over-heard  ;  yet  the  fcripture  informs  us  (and 
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it  is  a  comfortable  as  well  as  memorable  paflage)  that  the  Lord  hearkened  and  beard  it,  M*t  w 
J  d  £00*  0/  remembrance  was  written  before  him,  for  tbem,  that  feared  tbe  Lord,  and 1  '  *7' 
that  thought  upon  bis  name :  then  /ball  he  return,  and  difcern  betwixt  tbe  righteous  and  tbe 
wicked,  between  bim  that  fervetb  God,  and  bim  that  fervetb  bim  not.    I  know,  fays  Rc"  a-  9» 
Chrift  (not  only  to  the  angel  of  Smyrna,  but  to  each  true  fuffcrcr  for  him)  tby  works, 
and  tribulation,  and  poverty  :  fear  none  of  tbefe  tbigs,  that  thou  /bait  fuffer ;  be  thou 
faithful  unto  death,  and  I  will  give  thee  a  crown  of  life.    God  is  often  plcaied  to  accept 
thole  good  thoughts  and  intentions  of  his  fervants,  which  never  arrive  at  actual  per- 
formances.   Though  David  builc  not  the  temple  he  defigned,  yet  his  fon,  that  did 
it,  informs  us,  that  God  laid  unto  him  •,  Forafmucb  as  it  was  in  thine  heart  to  build  an  *iic^rc 
boufe  for  my  name,  thou  didft  well  in  that  it  was  in  thine  heart,  13 c.    And  it  is  the  epi- 
thet our  Saviour  gives  God,  your  Father  which  feetb  in  fecret,  i$c.    Nor  need  we  fear  M,t-  *  •» 
our  rivals  mould  lupplant  us,  Once  we  can  have  none  in  devotion,  whofe  prayer  and 
endeavour  it  is  not,  that  God  would  love  us  more.    For  his  love  to  you  being  (as 
the  chiefeft  merit)  the  ftrongeft  motive  and  title  unto  theirs,  they  cannot  but  wilh 
him  well,  whom  God  doth  love  fo ;  and  cannot  wifli  him  better,  than  by  imploring 
for  him  frefb  additions,  both  of  that  love  of  God,  and  grateful  diipofuions  to  return  ^•*,"T-7> 
it.    Our  Saviour  aflures  us,  that  there  is  joy  in  the  prefence  of  the  angels  of  God  over  one 
/inner  that  repentttb.    And  the  fole  hymn  (except  a  viuonary  one)  I  find  recorded  of  Uto  «.  ij» 
the  eclcftial  choir,  was  fung  for  a  bkfiing  to  mankind,  wherein  (for  aught  1  know) 
their  love  and  fympathy  alone  concerned  them :  For  unto  us  (men)  tbe  child  is  born,  ioi.u.  fi. 
and  unto  us  tbe  Son  is  given,  who  took  not  upon  bim  tbe  nature  of  angels,  but  tbe  feed  of 
Abraham.    So  noble  and  fo  difintercfted  doth  divine  love  make  ours,  that  there  is  no-  h*.  a.  tu 
thing,  befides  the  object  of  that  love,  that  we  love  more  than  our  concurrents  in  it, 
perchance  out  of  a  gratitude  to  their  affifting  us,  to  pay  a  debt  (of  love  and  praife) 
tor  which  alas  !  we  find  our  fingle  felvcs  but  too  infolvcnt. 

Perhaps  I  need  not  mind  you,  Lindamor,  that  divers  paflages  of  the  foregoing^  ,r 
difcourfe  fuppofe  the  truth  of  their  doctrine,  who  afcribe  to  God,  in  relation  to  every 
man,  an  eternal,  unchangeable  and  inconditionate  decree  of  election,  or  reprobation. 
Yet  concerning  the  controverfies  betwixt  the  Calvinifts  and  the  Remonftrants  about 
predeftination,  and  the  coherent  doctrines,  it  were  improper  to  give  you  here  my 
fenfe.  Thofe,  that  are  truly  pious  of  either  party,  are  perhaps  otherwife  looked  on 
by  God  than  by  any  other,  as  contending,  which  of  God's  attributes  Ihould  be  mofl. 
refpected ;  the  one  feeming  to  affirm  irrespective  decrees,  to  magnify  his  goodnels ; 
and  the  other  to  deny  them,  but  to  fecure  the  credit  of  his  juitice.  And  even  in- 
honouring  the  fame  attribute,  his  goodnefs,  thefe  adverfaries  feem  rivals,  the  one 
party  fuppofing  it  bed  celebrated  by  believing  it  fo  irrefiftible,  that  to  whomfoevcr 
it  is  intended,  he  cannot  but  be  happy  and  the  other  thinking  it  mod  extolled  by 
being  believed  fo  univerfal,  that  it  will  make  every  man  happy,  if  he  pleafes  :  the 
one  party  electing  to  honour  free-grace,  by  aligning  it  (as  to  men)  an  unlimited  vaft 
extent ;  as  the  other  does,  by  afcribing  it  an  infallibly  victorious  degree.  But  though 
my  hafte,  and  the  nature  of  my  theme  make  me  decline  the  controverfies  about 
predeftination  j  yet  fince  the  doctrine,  that  maintains  it,  is  not  only  by  almoft  all  the 
reft  of  mankind,  but  by  the  reft  of  the  proteftant  churches  thcmlelves  (the  Luthe- 
rans, and  divers  learned  divines  of  the  church  of  England)  not  only  rejected,  but 
detefted  as  little  lefs  than  blalphcmous  (as  indeed  they,  that  judge  it  an  error* 
cannot  but  be  tempted  to  think  it  a  dangerous  one,  and  of  very  pernicious  confe- 
quence,  {o  fur  forth  as  its  fequels  are  permitted  to  have  influence  on  men's  practice) 
J  think  it  not  amifs  to  advertife  you,  that  the  doctrine  of  predeftination  is  not  neceflary 
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to  juftify  the  freenefs  and  the  greatnefs  of  God's  love.  For  fo  confpicuous  and  re- 
fulgent a  truth  is  that  of  God's  being  the  author  of  man's  felicity,  that  the  difpute 
betwixt  the  Calvinitls  and  Arminians  is  not  fo  much  concerning  the  thing,  as  con- 
cerning the  manner  of  its  being  proffered  ;  the  former  affirming  grace  to  be  irre- 
iillibly  prcfcntcd  ;  the  latter  though  they  deny  it  to  be  iirejc&able,  yet  granting,  not 
only  that  it  is  altogether  free  and  undefcrved,  but  alfo,  that  the  proffer  is  made,  both 
with  a  power  enabling  thole,  to  whom  it  is  rendered,  to  accept  it,  and  with  fuch  en- 
gaging invitations,  that  man  at  his  firlt  converfion  need  contribute  nothing  to  his  feli- 
city, but  the  not  wilfully  refuting  it,  and  may  more  properly  be  faid  to  owe  it  unto 
God,  than  the  beggar  to  owe  his  alms  to  his  reliever,  though  he  opens  his  hand  to 
receive  it  •,  which  he  might  have  declined  to  do,  if  he  would  have  wilfully  courted 
his  own  prejudice.    Chnlk  paid  a  ranfom  to  redeem  us,  it  is  true,  and  he  is  therefore 

•  Pet.  ii.  1.  called,  the  Lord  that  bought  us  :  but  it  was  God's  free  goodnefs,  both  to  provide  us 

thatChrilt,  and  to  accept  of  that  ranfoin,  neither  of  which  he  was  obliged  to  do-, 
and  therefore  the  fcripture  afcribes  it  not  to  the  jufticc,  but  to  the  love  of  God  to  the 
John       world,  that  be  fent  bis  only  begotten  Sen  to  redeem  it :  and  St.  Paul  in  the  fame  text  tells 
Arm.  in.   us,  both  thattt*  are  juftified,  ktft£$  t*  xulu  x«>»1t}  freely  by  bis  grace,  and  yet  that  it  h, 
«4-         iid  t?«  *r*taTfMc-iwr,  thrcugb  the  redemption  (purchafed  tor  a  ranfom  j  the  original  word 
Engliftied  redemption  relating  to-the  price  paid  for  the  redeeming  of  captives)  that  is 
in  '/ejus  ( brijl.    It  is  confeffed  on  all  liands,  that  merit  muff  be  dilclairned,  and  thofc 
that  feem  to  exped  fomething  from  God  as  a  due,  acknowledge,  that  if  his  promife 
did  not,  their  adions  could  not,  make  it  fo ;  and  that  it  is  to  his  mercy  they  owe  the 
5»Tg.m-,T'  »ght  they  have  to  confide  in  his  juftice.    St.  Paul,  who  having  fought  tbe  good  fight, 
finifhed  bis  courfe,  and  kept  tbe  faith,  expected  a  cr<nvn  of  right  toufvefs  from  tbe  Lord,  under 
Erb.  H.g.  tne  n0tion  of  the  righteous  judge-,  yet,  tells  us,  that  by  grace  wc  are  faved,  through  faith, 
and  that  net  of  ourfelves,  it  is  the  gift  of  God.  Whole  promifes,  now  they  are  made  us,  al- 

•  P<t.i.+.  low  us  indeed  to  exped  heaven  from  his  julticc;  but  tbe  making  us  thofe  great  and  precious 

promifes  (as  St.  Peter  juftly  itylcs  them)  mud  be  acknowledged  the  pureeffedof  bis  free 
and  undeferved  goodnefs ;  which  to  believe  infinite,  we  need  but  confuler  the  difproportion 
betwixt  fuch  a  recompenfe  as  eternal  glory,  and  the  leall  impcrfed  performances  of  ours: 
which  though  they  needed  not  pardon,  could  not  at  lead  challenge  any  reward  from 
him,  who,  as  our  Creator,  has  fuch  a  right  to  exad  of  us  what  fcrvi.es  he  pleafes, 
without  propofing  us  any  recompence,  that  Our  exadell  obedience  to  all  his  commands 
UtontL  would  yet  leave  us  toconfefs  ourfelves  unprofitable  fen-ants,  who  have  done  but  -xbat  it 
was  cur  duty  to  do ;  and  what,  if  we  had  not  done,  we  had  given  God,  who  had  the 
power,  the  right  and  provocation  to  puniffi  us.  And  indeed,  fo  confeious  are  men 
generally  (if  not  naturally)  to  their  being  beholden  to  God  for  their  felicity,  that 
even  thofe,  that  miltake  or  oppole  his  way  of  doing  them  good,  will  yet  be  furc  to 
find  out  ibme  notion  or  other,  under  which  they  may  conceive  therr.fclves  God's 
debtors  for  his  blcflings.  That  the  more  fober  fort  of  Romifh  catholics  themlclvcs 
afcribe  not  fo  muth  to  merit  (properly  fo  called)  nor  fo  little  to  God's  grace,  as  the 
more  quarrelfome  writers  of  their  party  have  given  the  more  eager  difputants  of  ours 
occafion  to  reproach  them,  were  perhaps  no  difficult  tafk  to  manifeft,  if  my  haftc 
would  give  me  leave.    That  the  Arminians  own  the  freenefs  and  unmeritednefs  of 

•  FfpdtU,  God's  grace,  the  Remonltrants  *  confeffion  and  apology  ore  very  careful  to  fatisfy  the 
aw"<  world.  And  even  the  Socinians  (how  profperouny  rdctermine  not)  are  not  a  little, 
6.""  '  or  uninduftrioufly  follicitous  to  free  their  erroneous  dodrine  of  jullification  from  the 
Hab  1  l6   objeded  guilt  of  its  tendency  to  draw  the  embracers  of  it  to facrifice  to  their  oivn  nets, 

and  thank  themlclvcs  for  their  felicity.    Which  brings  into  my  mind  a  pafiage,  that 
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I  lately  read  in  one  of  the  chief  modern  upholders  of  that  feet,  ScbHebthtgius  who 
is  wont,  in  my  opinion,  where  his  fubjefl  will  bear  it,  to  difcourfe  as  fairly  anil  as 
rationally  as  almolt  any  writer  that  I  have  met  with  of  his  pcrfuafion  ,  and  who  la- 
bours to  reconcile  Sorinus  his  doctrine  with  the  freenefs  of  God's  grace,  by  confidera- 
tions,  which,  not  to  injure  him,  I  lhall  prefent  you  with  in  his  own  words.  Ad  re- 
tundendam  veto  (lays  he,  dii'puting  againft  the  learned  Meifnerus)  arrogantiam  jujlifica- 
torum,  6?  ne  dicant  ft  meruijjegratiamy  non  eft  necejfe  firvum  in  bominc  arttitrium  induecrt  \ 
non  debet  virtus  toili,  ut  toUatur  arrogant  ia.  Sttjficit,  i.  Quod  nec  t  elle  nec  perficere 
poffint,  nifi  Deus  Cs?  oJuntatem  excite! ,  fcf  vires  augeat.  2.  ^nod  ea,  qux  divinis  adjuti  ?i< 
viribns  faciunt,  nulla  modo  dignitate  &  pretio  divin<e  gratis  refpendeat,  fed  infinito  inter- 
-jallo  ab  ea  abfint.  Nay,  though  the  modern  and  degenerate  Jews  be,  upon  the  fcore 
of  being  the  great  patrons  of  man's  free-will,  not  caufclcfsly  cftccmed  the  great  op- 
pugncrs  of  God's  free-grace ;  yet  both  from  their  famous  Rabbi,  and  my  learned 
acquaintance,  Mana£lb  Ben-Ifrael,  and  from  divers  others  of  dieir  molt  eminent 
writers,  has  the  truth  fometimes  extorted  confeflions,  which,  though  made  upon  erro- 
neous grounds,  were  not  very  far  fliort  of  orthodox.  To  which  purpofe  I  remember, 
that  a  Jewifh  profeflbr  of  Hebrew  (who  aflilted  me  in  my  ftudies  of  that  myikrious- 
tongue)  being,  as  the  reft  of  his  nation,,  an  eager  and  peremptory  champion  of  free- 
will, conceived,  that  even  that  liberty,  which  to  us  iecms  lealt  to  indebt  men  to 
their  Creator,  did  tranfeendently  oblige  him  un:o  God.  For,  one  day  that  we  were 
privately  and  freely  dil'courfing  together  of  matters  of  religion,  he  told  me,  he 
thought  men  Owed  more  to  God's  goodncls,  than  the  very  angels  do.  For,  laid  he, 
whereas  God,  without  any  good  work  of  theirs,  but  purely  out  of  his  goodnds,  con- 
ferred on  them  that  bit-It  condition  they  enjoy,  by  giving  man  a  free-will,  by  the  good 
ufeof  which  he  may  glorify  his  Maker,  when,  by  abuling  it,  it  is  in  his  power  to 
dishonour  him  ;  he  allows  man  that  higheft  iatisfaction  and  privilege,  of  co-operating 
to  his  own  felicity. 

And  now,  Kiadamtrt  we  are  arrived  at  the  lad  |  roperty,  which  qualifies  God  the  s,n  if- 
fitteft  object  for  our  love,  which  is,  the  advantageoulhels  of  his  to  us,  both  in  the 
prdi-nt  and  the  future  lite.  And  firfir,  even  in  this  world  wc  owe  God  no  Ids  than 
all  the  goo.ls  we  pollifs.  We  owe  him  both  what  we  have,  and  that  we  are  :  for  wc 
may  fay  truly  of  God  with  the  Plalmift,  //  is  be  that  bath  made  us,  and  not  we  curfches.  pfj.t*.  ^ 
And  we  were  not  only  in  his  hands  lb  like  clay  in  ibe  jotter's,  that  he  might  have  made  m  Uf  K 
us  any  thing  •,  but  we  were  fo  purely  that  negative,  from  whence  we  were  extracted, 
that  he  (if  he  had  pltafed)  for  ever  might  have  left  us  to  our  iirft  nothing.  Hir,  love 
is  the  rii ft  original  and  fountain-blefling ;  all  the  reft  arc  but  as  pipes  (and  inftru- 
mcnts)  to  convey,  and  ferve  but  to  hand  it  to  us.  Your  wit  wins  you  applaufe,  your 
iodullry  h<aps  you  up  treafures ;  be  it  granted.  B'.;t  who  gave  you  that,  wit  ?  and 
did  both  give  and  prolper  that  bo;;fted  induftry  ?  Certainly,  God  as  much  gives  us 
a)l  the  goods  we  poli'ess,  as  he  that  gives  a  beggar  a  thoufand  pounds,  gives  him  the 
clothes,  and  meat,  and  all  the  bravery  it  helps  him  to.  But  bdides  theie  more  ob- 
vious prefents  of  God's  bounty,  wc  enjoy  other  effects  of  his  goodnef?,  which, 
though  by  the  cuflomarincis  of  their  being  poiUlild,  they  prove  Ids  COnfpicuOUS  than 
the  other,  yet  grow  no  lei's  prized,  when  the  want  or  lots  of  them  makes  us  fcnftble 
of  the  true  value  of  them.  Had  I  the  leifure,  Lhulimor,  to  lead  your  thoughts  with 
me  to  the  galleys,  and  fhew  you  there  thofe  wretched  captives,  that  arc  chained  to 
the  oars  they  tug  at,  and  though  expofed  to  all  the  mderics  and  hardships  of  a  tem- 
pestuous lea,  have  oftentimes  caufe  given  them,  by  their  barbarous  ulage  alhorc,  to 
fear  the  ocean  J|efs  than  any  porr^  favc  death.    Could  I  draw  from  you  the  curtains  of 
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lick  and  dying  men,  and  open  to  you  that  fad  fcene,  where  fome  pine  and  languilh 
by  diftempers,  that  deprive  them  of  all  joys,  advantages,  and  (what  is  more  conlider* 
able)  ufcs  of  life,  before  they  cafe  them  of  life  itfelf  •,  others  breathe  rather  than  live, 
perpetually  tormented  either  with  their  difeafes  or  phytic  to  protract  a  wretched  life, 
upon  terms  that  turn  it  into  a  trouble  -,  and  others  ftruggling  with  the  rude  pangs  of 
death,  are  yet,  perchance,  lcfs  tormented  by  them,  than  by  the  fad  profpccc  of  their 
former  life,  and  the  remembrance  of  thofc  criminal  pleafures,  wbicb  yet  it  perhaps  lefs 
troubles  tbem  that  tbey  mujl  now  forego,  than  that  they  one*  enjoyed  them.  Should  I, 
Undamor,  bring  you  into  hofpitals,  and  fhew  you  there  the  various  fhapes  of  human 
mifery,  and  how  many  fouls,  narrowly  lodged  (if  I  may  fo  fpeak)  in  fynecdochical 
bodies,  fee  their  earthen  cottages  moulder  away  to  dull  •,  thofe  miserable  perfons  by 
the  lofs  of  one  limb  after  another  furviving  but  part  of  themfelves,  and  living  to  fee 
themfelves  dead  and  buried  by  piece-meal.  Should  I,  to  difpatch,  Lind.rnor,  fhew 
you  all  the  feveral  companies  of  mourners,  that  almoft  make  up  mankind,  ^nd  dif- 
dofc  to  you,  how  copious  fhowers  of  tears  do  almoft  every  where  water  (not  to  fay 
overflow)  this  vale  of  miferies;  you  would,  perchance,  fee  caufe  to  think,  that 
God's  privative  (if  I  may  fo  fpeak)  may  contend  with  his  pofitive  favours ;  and  that 
you  owe  little  lefs  for  what  you  are  not,  than  for  what  you  are,  to  that  difcriminat- 
ing  mercy  of  his,  to  which  alone  you  owe  your  exemption  from  miferies,  as  great  as 

■  cor.hr. t.  the  bleffing  it  confers  on  you.    For,  who  maketb  thee  to  differ?  is  a  queftion,  that 

may  be  as  well  afked.  in  reference  to  our  external,  as  to  our  fpiritual  condition. 
"Which  invites  me  to  mind  you,  Undamor,  that  you  arc  yet  more  engaged  to  God's 
love  for  protecting  you  from  thofe  grofs  vices,  that  disfigure  moft  men's  minds,  than 
from  thofe  lefs  dangerous,  though  more  refentcd  difeafes,  that  diftemper  their 
bodies. 

■  Pet.  l.  it.    pORj  ambition,  lufi,  avarice,  revenge,  and  even  that  vain  eonverfation,  which  young 

gentlemen  arc  generally  pleafed  to  think  fo  innocent,  are  really  more  formidable  and 
pernicious  difeafes  and  calamities,  than  thofe,  that  reduce  men  to  take  phyfic,  or 
thruft  them  into  hofpitals.  To  evince  the  truth  of  which  paradox,  I  hope  I  fhall 
not  need  to  mind  you  of  judging  of  die  dangeroufnefs  of  difeafes  by  the  noblenefs  of 
that  part  affected,  fince  I  can  tell  you,  that  he,  that  cannot  err,  feems  daily  tojuftify 
our  affertion,  by  inflicting  ficknefs  and  the  fharpeft  outward  calamities  on  his  own 
deareft  children,  to  preferve  them  from  the  contagion  of  fin,  or  cure  them  of  the 
unfilial  habitudes  of  it.  And  therefore,  fince,  when  we  fee  a  tender  mother  apply  a 
painful  cauftic  to  the  neck  of  her  favourite-infant,  threatened  by  the  apoplexy,  we 
fcruple  not  to  conclude,  that  fhc  thinks  the  trouble  of  an  iffue,  an  evil  inferior  to  the 
convulfion  fit  j  fo  when  we  fee  our  heavenly  father  fends  infirmities  and  croflcs,  to 
refcue  thofe  he  loves,  from  the  contagion  or  dominion  of  fin ;  we  may  fafely  con- 
clude, he  thinks  affliction  a  lefs  evil  than  guilt,  fince  he  is  too  wife  and  indulgent  a 
phyfician  to  cure  with  a  remedy  worfe  than  the  difcafe.  In  the  eighth  of  Deuteronomy, 
there  is  a  caution  given  the  Ifraelites,  left  profperity  (which  is  wont  to  be  a  kind  of 
Lethe,  that  makes  men  forget  all  but  their  enjoyments)  fhould  make  any  of  them  fay 

Dw^.ifi.  jn  nis  heart,  my  power,  and  the  might  of  my  hand  bath  gotten  me  ibis  wealth.    But  (faith 

>7' '  '  my  text)  tbey  jball  remember  the  Lord  their  Cod  •,  for  be  it  is,  that  givetb  tbem  power  to 
get  wealth.    It  is  not  the  revolting  Ifraelites  only,  of  whofe  ignorance  of  his  bounty 

n*t  »i.  j.  God  may  complain,  as  he  did  by  the  prophet,  by  whom  he  laid,  /  taught  Epbraim 
to  go,  taking  tbem  by  their  arms,  but  tbey  knew  not  that  I  healed  tbem :  and  there  are 

H«r.i.  »j9.  but  too  many,  of  whom  he  might  fay,  as  he  did  by  the  fame  prophet:  For  Jbedid 
not  know,  that  I  gave  her  corn,  and  wine,  and  oil,  and  multiplied  her  fther  and  her  gold, 
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which  they  prepared  for  Baal;  therefore  will  I  return  and  take  away  my  com  in  the  time 
thereof,  and  my  wine  in  the  feafon  thereof,  and  will  recover  my  wool  and  my  flax  given  to 

'  this  will  make  way  for  the  dcngn  I  had 


her  nakednefs.    And  this  will  make  way  for  the  dcfign  I  had  to  recommend  the 
advantageoufnefs  of  God's  lovr,  by  faying,  that  as  for  fpiritual  goods,  he  gives  us 
in  this  life  fo  rich  an  earned:  of  expected  joys,  that  even  the  earned  is  a  (lock  large 
enough  tofubfift  with  comfort  on,  and  really  out-values  and  tranlcends  all  thofe  mo- 
mentary pleafurcs,  it  requires  us  to  forfake,  to  keep  up  a  title  to  eternal  ones.  But 
to  particularize  God's  mercies  to  us  in  this  very  life,  would  certainly  take  up  a  con-  • 
fiderable  part  of  it.    And  yet  the  love  God  bears  us  dies  not  with  us,  nor  doth  (as 
men's  affections)  either  endure  a  funeral  in  our  tombs,  or  furvive  only  in  a  ufclcfs 
grief  (or  an  elteem  as  bootlefs).    No,  God's  love  is  fo  far  from  refemblmg  the  ufual 
fort  of  friends,  who,  when  they  have  accompanied  us  to  the  grave,  do  there  leave 
us;  that,  like  the  angels,  that  carried  Lazarus' s  foul  to  Abraham's  bofom,  its  officiouf-  Lafciiti. 
nels  begins  then  molt  to  appear,  when  our  dark  eyes  are  clofcd,  and  is  then  trueft  to**- 
the  beloved  foul,  when  (he  forfakes  the  body    giving  each  blefied  faint  caufe  to  fay  of 
God,  what  Naomi  did  of  Boaz,  that  he  hath  not  left  off  his  kindnefs  to  the  living,  and  R»ti».  ii. to. 
to  the  dead.    Now,  indeed  (fays  our  Saviour's  favourite)  are  we  tb?  fans  of  God,  and ,  .bn  ',t 
it  doth  not  yet  appear  what  we  fhall  be;  but  we  knew,  when  be  fhall  appear,  we  fhall  be  t. 
Uke  him.    This  blefTed  expectance  mult  be  now  my  theme,  becaufe  the  narrow  limits, 
which  my  defign  hath  placed  to  this  difcourfe  (of  the  advantages  accruing  from  God's 
love)  will  leave  no  more  room  untaken  up  by  heaven. 

But,  Lindamor,  before  I  proceed  to  fet  forth  to  you  the  greatnefs  of  the  felicity  ,9. 
referved  for  us  in  heaven,  it  will,  I  fear,  be  requifite  to  mind  you  of  the  lawfulnefs 
of  having  an  eye  to  it.  For  many,  not  undefervedly,  applauded  preachers  have  of 
lute  been  pleafed  to  teach  the  people,  that  to  hope  for  heaven  is  a  mercenary  legal, 
and  therefore  unfilial  affection.  Indeed,  to  hope  for  heaven  as  wages  for  work  per- 
formed, or  by  way  of  merit,  in  the  proper  and  ftrict  acception  of  that  term,  were  a 
preemption,  to  which  none  of  the  divines,  we  diffent  from,  can  be  too  much  an 
enemy,  nor  perhaps  more  fo  than  i  am.  But  to  take  in  God's  bleffings  among  the 
motives  of  loving  God,  is,  but  to  do  as  he  did,  who  faid,  /  love  the  Lord  becaufe  be™'-™'- 
hath  heard  my  voice  and  my  fupplicaticns ;  and  to  look  upon  the  joys  of  heaven,  to 
comfort  and  fuppqrt  us  in  the  hardfhips  and  lofles  to  be  undergone  in  our  journey 
thitherward,  is  to  imitate  no  worfe  a  man  than  Mofes,  of  whom  it  is  faid,  that  be  f[cb  xi  jfc 
ejleemed  the  reproach  of  CLrift  greater  riches  than  the  treafures  in  Egypt  •,  for  be  bad  ref- 
petl,  or  turned  his  eye  (*ViCXiiri)  unto  the  reccmpence  of  the  reward.  It  is  indeed,  lln- 
damor,  a  happy  frame  of  mind,  to  be  able  to  love  God  purely  for  himfclf,  without 
any  glance  at  our  own  advantages.  But  though  I  dare  not  deny,  that  it  is  pofliblc 
to  attain  to  fo  high  and  diftnterelted  a  kind  of  love,  yet  I  think,  that  that  excellency 
fuppofed  to  be  vouchfafed  to  fome  men,  is  not  by  the  fcripturc  exacted  as  a  duty 
from  all  men.  Were  all  the  recompenfe  of  piety  of  a  worldly  nature,  and  to  be  here 
received,  the  actions  invited  to,  by  the  intuition  of  it,  might  pals  for  mercenary.  But 
when  heaven  is  chiefly  hoped  for,  as  it  will  admit  us  unto  the  fruition  of  God  himfclf 
in  Chrifr,  and  that  the  other  joys  expected  there  arc  fo  far  from  being  of  a  fenfual 
or  a  worldly  nature,  that  they  arc  known  not  to  be  attainable,  till  by  death,  the  fenfes 
and  bodies  themfelves,  and  all  the  merely  animal  faculties  be  abolilhed :  for  a  heaven 
fo  confidcred,  I  fay,  to  forego  readily  all  the  pleafurcs  of  th-.'  fenfes,  and  undergo 
chearfully  all  the  hardlhips  and  dangers,  that  are  wont  to  attend  a  holy  life,  is  Linda- 
mor, fuch  a  kind  of  mercennrinefs,  as  none,  but  a  reltgned,  noble,  and  believing 
foul  is  likely  to  be  guilty  of.  If  I  fhould  fay  -,  that  fear  itfelf,  and  even  the  fear  of 
Vol.  I  O  o  hcil, 
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hell,  may  be  one  juftifiable  motive  of  men's  aftions,  though  I  mould  propofe,  what 
thofe  I  am  reafoning  with  would  think  a  paradox ;  yet  I  Ihould  perhaps  hold  forth 
'•  therein  no  more  than  the  fcripture  docs,  Let  us  therefore  fear,  (fays  the  writer  to  the 
Hebrews)  left  apremi/e  being  left  us  of  entering  into  bis  reft,  any  of  you  fball  fern  to  com 
fart  of  it.    And  no  lefs  eminent  an  herald  of  the  gofpcl  than  St.  Paul,  who  fucccls- 
fully  maintained  the  evangelical  againft  the  legal  fpirit,  thus  profefleth  of  himlelf; 
iCt».  ia.   J  keep  under  my  body,  and  bring  it  into  fubjeclion,  left  by  any  means,  when  I  have  preached 
toothers*  I  myfelf  fhould  be  a  caji  away.    And  it  was  not  to  Oaves  or  hirelings,  that 
Chrift  direcls  this  admonition;  I  fay  unto  you,  my  friends,  be  not  afraid  of  them*  that 
till  the  body,  and  after  that  have  no  more  that  they  can  do :  but  I  will  forewarn  you  whom 
you  fball  fear ;  fear  bim,  which,  after  be  bath  killed,  hath  power  to  caft  into  beU ;  yea,  I 
Uk  18         unt0  yeu  (a  gemination,  which  the  prefent  controverfy  ftiews  not  to  have  been  caui'e- 
4,5.   '    lefs)/|rar  bim.    Where  the  paraphralc  given  of  God  is  not  barely  defcriptive,  but 
ratiocinative  (to  borrow  thole  terms  of  the  fchools)  in  warning  us  not  only  whom  we 
fhould,  and  fhould  not  fear,  but  why  we  mould  fear  the  one,  and  not  the  other.  As 
when  St.  Paul  fays,  /  know  whom  I  have  trufted,  he  means  what  manner  of  perfon, 
•  Pet.  i».   how  faithful  (as  St.  Peter  elfewherc  calls  God)  and  bow  omnipotent;  whence  imme- 
i'-rim.  u   diately  he  adds,  And  I  am  perfuaded,  that  be  is  able  to  keep  that  which  I  have  committed 
«»•        unto  bim  againft  that  day.    More  texts  of  the  fame  import  might  be  added,  if  the 
defign  of  thole  already  alleged  were  other  than  to  facilitate  the  aclmiflion  of  the  more 
plaufiblc  truth  we  have  been  making  out,  and  which  to  us  feems  very  clearly  hrld 
forth  in  thofe  and  the  like  fcripturcs,  which  are  therefore  cited  out  of  the  new  tefta- 
ment,  that  they  might  have  the  greater  authority  with  one  fort  of  our  antagonifts.  / 
Piui  ia     trefs  towar^  the  mar^  °f  the  prize  of  the  high  calling  of  God  in  drift  Jefus.    Bleffed  arc 
*«*.  Xxx\u  that  do  bis  commandments,  that  tbey  may  have  right  to  the  tree  of  life,  and  may  enter 

»4fim  »i  ";  t^rouZ^>  tbe  gates  into  the  city  1  laying  up  in  flore  for  tbemfelves  a  good  foundation  againft 
,9, '""  * '  the  time  to  come,  that  tbey  may  lay  bold  of  eternal  life.    To  them,  who  by  patient  continuing 
in  well-doing,  feek  for  (fyroZri)  glory,  and  honour,  and  immortality,  eternal  life.    And  of 
Chrift  himlelf,  whole  love  to  God  is  qucftionlefs  filial  and  unequalable,  it  is  faid, 
pom.ii. Jacking  unto  Jefus  the  author  and  finifher  of  our  faith,  who,  for  the  joy  that  was  fet  be- 
Hek.iii. ».  f0re  bim,  endured  the  crofs,  defpifed  the  Jbame,  and  is  Jet  down  at  the  right  band  of  the 
throne  of  God.    Nor  fee  I,  why  it  fhould  be  unfilial  for  a  child  of  God  to  further  the 
raifing  of  thofe  paffions,  which  his  heavenly  Father  intends  to  have  railed  in  him, 
upon  the  fame  grounds  and  motives,  that  God  is  pleafed  to  employ  to  excite  them. 
And  fince  the  fcripture  feems  plainly  to  invite  our  hopes,  by  recording  St.  PauPs  hav- 
1  Ccr. «.   ing  faid,  Every  man,  that  Jlrivetb  for  the  maflery,  is  temperate  in  all  things ;  now  they  do 
1J'         it  to  obtain  a  corruptible  crown,  but  we  an  incorruptible :  And  by  reprefenting  our  Sa- 
M,r.  r. ,,.  v'our  himfelf,  as  faying  in  one  place,  Rejoice,  and  be  exceeding  glad,  for  great  is  your 
k«.  ii."  ia.  reward  in  heaven  :  In  another,  He  thou  faithful  unto  death,  and  I  will  give  thee  a  crown 
of  life.    And  in  divers  others  fpcakingto  the  likepurpofe  ;  fince,  I  fay,  the  fcripture 
feems  thus  to  allure  our  hopes,  would  it  not  be  a  kind  of  accufing  it  of  an  aptnefs 
to  delude  and  enfnare  us,  to  teach,  that  it  propofeth  to  us  the  powcrfulleft  objects  to 
incite  our  paffions,  if  it  be  finful  to  cherifh  and  harbour  the  paffions  naturally  belong- 
ing to  thofe  objects  ?    And  certainly,  Lindatnor,  fince  God,  who,  as  our  Creator, 
knows  the  frame  and  conftitution  of  man's  foul,  incomparably  better  than  he  himfelf, 
is  pleafed  to  deal  with  our  hopes  and  our  fears,  to  engage  us  to  his  fervicc ;  it  very 
ill  becomes  us,  either  to  quarrel  with  his  methods  of  working  on  our  fpirits,  or  CO 
reject  a.iy  help,  which  he  has  been  pleafed  to  afford  a  piety,  which,  for  aught  ever  I 
could  obfervc,  do;s  even  in  the  beft  men  find  rcfiftance  enough  to  keep  any  help,  that 
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can  be  employed  to  promote  it,  from  being  fupexititious.  And  truly,  the  animating 
or  difcouraging  influence,  that  hope,  or  the  want  of  it,  is  wont  to  have  upon  our  en- 
deavours, makes  me  very  apprchenfive,  that  fince  the  enlivening  hopes  of  heaven  are 
not  able  to  make  moft  men's  endeavours  other  than  very  languid,  the  forbidding 
thofe  fupporting  hopes  would  foon  weaken  and  decreafe  our  endeavours  into  none 
at  all. 

But,  Lindamor,  though  I  may  perhaps  have  taken  fome  pains  in  ftudying  contro-  M.  20. 
verfial  divinity,  yet  I  take  fo  little  pleafure  in  writing  of  it,  that  though  not  only  a 
feafonable  duty  to  truth,  but  a  neceffary  one  to  the  enfuing  part  of  this  difcourfc, 
have  preflcd  me  to  ferve  in  this  caufc  yet  I  fhall  perhaps  obtain  your  pardon  fooner 
than  my  own,  for  having  thus  long  fufpended  the  difcourfing  to  you  of  the  advan- 
tageoulnefs  of  God's  love  to  us,  as  it  gives  us  here  a  right,  and  will  hereafter  give  us 
admiffion  to  heaven ;  heaven,  the  bright  feat  of  fo  much  happinefs,  that  we  fhall 
fcarcely  count  amongft  our  joys,  that  heaven  is  the  feat  of  them.  There  the  excel- 
lency of  the  poflefled  goods  (hall  as  much  difappoint  our  expectations,  as  in  other 
fruitions  the  emptinefs  is  wont  to  do.  The  Apoftle  tells  us,  that  eye  bath  not  feert,  1  Cw.;;.  9. 
nor  ear  beard,  neither  have  entered  into  the  heart  of  man,  the  things  which  God  hath  pre- 
pared/or them  that  love  him.  Such  pure  refined  delights  not  only  (loop  not  unto  fenfe, 
but  are  fublime  enough  even  to  tranfeend  imagination.  When  fancy  hath  formed 
and  fhaped  the  perfected  ideas,  that  its  abftractions  can  make,  of  blefTednefs ;  our 
own  more  happy  experiences  of  greater  muft  difabufe  us,  when  we  come  to  heaven ; 
which  is  a  foil,  whole  fruitfulnefs  is  fo  confined  to  joy,  that  even  our  difappointments 
and  xniftakes  (hall  there  contribute  to  our  happinefs  which  will  fo  much  partake  of 
his  immcnfity,  whofe  gift  it  is,  that  you  fee  the  Apoftle  gives  it  a  negative  defcription  ; 
and  to  create  in  us  apprchenfions  underogatory  from  what  we  fhall  poflefs,  not  only 
removes  our  thoughts  from  all  we  do  enjoy,  but  exalts  them  above  all  'that  we  can 
fancy.  At  which  way  of  proceeding,  that  you  may  the  lefs  wonder,  Lindamor,  be 
pleated  to  confider,  that  in  heaven  our  faculties  (hall  not  only  be  gratified  with  fuit- 
able  and  acceptable  objects,  but  fhall  be  heightened  and  enlarged,  and  confequently 
our  capacities  of  happinefs  as  well  incrcafed  as  filled.  A  child  not  yet  releafcd  out 
of  the  homely  prifon  of  the  womb  cannot  there  poffibly  frame  ideas  of  thofe  delights, 
which  will  be  afforded  him  by  the  pleafing  noifes,  and  the  glittering  objects,  that  will 
prefent  themfelves  to  him  after  his  birth.  And  the  fame  child,  whilft  he  continues 
in  his  non-age,  though  he  may  with  delight  look  upon  emblems  finally  drawn  and 
painted,  and  may  take  fome  pleafure  in  beholding  the  neat  and  furprizing  characters 
and  flourifhes  of  a  Greek  and  Hebrew  bible  curioufly  printed ;  yet  he  cannot  then 
imagine  the  pleafure  the  fame  objects  will  afford  him,  when  age  and  ftudy  fhall  have 
ripened  and  inftructcd  his  intellectuals,  and  made  him  capable  both  of  underllanding 
and  relifhing  the  excellent  moralities,  couched  in  thofe  ingenious  emblems,  and  the 
profound  and  faving  myftcries,  wherewith  that  divine  book,  the  fcripture  (efpeciallv 
in  its  original  tongues)  does,  to  an  intelligent  and  religious  perufer,  appear  rcplenifhca. 
Such  a  double  advantage,  Lindamor,  among  others,  the  admiffion  into  heaven  brings 
thole,  to  whom  that  blefling  is  vouchfafed  :  for  befides  that  fet  of  objects  (if  I  may 
fofpeak)  fo  new  and  fo  peculiar  to  heaven,  that  their  ideas  could  never  enter  into 
men's  thoughts  before  their  admiffion  there ;  befides  this,  I  fay,  our  then  enlarged 
capacities  will  enable  us,  even  in  objects  which  were  not  altogether  unknown  to  us 
before,  to  perceive  things  formerly  undifcerned,  and  derive  thence  both  new  and 
greater  fatisfactions  and  delights.  Wonder  not,  Lindamor,  that  in  mentioning  the 
joys  of  heaven,  1  ufe  the  expreffions  I  find  lefs  detractory  from  a  themt-,  as  much 
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above  our  praifcs,  as  the  heaven  they  are  enjoyed  in  is  above  our  heads.  For, 
though  fuch  expreffions  may  fecm  fomewhat  tumid  and  afpiring,  and  fitter  much  for 
one  that  celebrates,  than  for  one  that  but  alerts  ;  yet  cannot  I  lcruple  to  ufe  fceming 
hyperboles  in  the  mention  of  felicities,  which  make  the  highclt  hyperboles  but  fecm- 
ing  ones.  For  thofe  joys,  IJndamor,  of  heaven,  are  like  its  liars,  which,  by  reafon 
of  our  remotcnefs  from  them,  appear  extremely  little,  though  really  in  thcmfelves 
they  are  fo  vaft,  that  a  lefs  than  the  largeft  is  by  odds  greater  than  the  biggeft  object 
upon  earth,  nay,  than  the  whole  earth  itfelf.  And  therefore  as  if  I  were  to  take  you 
with  me  to  contemplate  the  planets,  I  would  Ihew  you  them  through  fuch  a  telefcope, 
as  by  a  greatning  thofe  bright  objects  in  comparifon  of  what  to  an  unaflifted  eye  they 
appear,  doth  fomewhat  leficn  the  difadvantage  of  rcmotenefs,  and  fhews  them  with  lefs 
detraction  from  their  true  magnitude  ;  fo  mentioning  to  you  the  felicities  of  heaven, 
I  think  it  not  unlawful  or  improper  to  endeavour,  by  reprefentations  tranfeending 
what  they  appear,  to  give  you  notions  lefs  inferiour  to  what  they  arc. 

In  heaven,  then,  we  fhall  taftc  happinefs  enough,  to  enable  us  to  rectify  the  de- 
finition of  it.    We  may  there  be  inltruttcd,  how  to  name  and  rate  all  goods,  by 
thole  that  will  concentre  into  the  felicity  we  mall  pofiefs,  which  fhall  be  there  made 
up  of  the  confluence,  perfection,  and  perpetuity  of  all  true  joys.    For  heaven  will 
make  us  happy,  not  (as  philofophy  pretends  to  do)  by  the  confinement,  but  by  the 
fruicion  of  our  defires    which  mall  neither  fail  in  the  choice  of  their  objects,  nor 
mifs  of  the  enjoyment  of  them,  but  be  both  unerringly  juft,  and  infallibly  accom- 
plifhed  ;  in  the  former  of  which  properties  (as  our  then  rectified  reafon  will  confider 
things)  we  fhall  think  ourfelves  happier  (yet)  than  in  the  latter.    We  fhall  there  re- 
femble  the  faints  we  here  admire,  and  fhall  not  only  fee,  and  be  like  thofe  pious 
worthies,  whofe  virtues  eclipfe  theirs,  which  among  the  heathen  deified  lefs  deferving 
heroes  ;  thofe  excellent  pcrfons,  that  did  as  well  ennoble  as  inftruct  mankind,  giving 
us  caufe  to  blufh,  that  we  are  men,  and  whofe  flories  have  the  unparallelled  honour 
H»b.»ii.    of  being  recorded  by  infpired  pens  ;  thofe  fpirtts,  I  fay,  of  jujl  men  made  perfect,  as 
,J"         the  fcripture  terms  them,  fhall  be  our  conftant  and  familiar  company,  into  whole 
blcffcd  fociety  we  fhall  not  only  be  welcome,  but  increafe  it.    In  heaven,  we  fhall 
have  a  blofled  and  familiar  converfation  with  thofe  fame  glorious  fpirits,  whofe  nature 
doth  inveft  them  with  fuch  a  luftre,  that  all  the  difadvantage  of  their  difguifes,  when 
they  appear  to  us,  doth  fcarce  fuffice  to  confine  our  raptures  to  refpects  below  ido- 
latry, and  darken  them  into  objects  for  our  wonder,  not  adoration.    There  we  fhall 
fee  (a  fight  worthy  dying  for)  that  blefTcd  Saviour,  of  whom  the  fcripture  does  lb 
much  and  fo  excellently  entertain  us,  and  who  having  done  and  fufiered  fo  much  for 
us,  docs  fo  highly  deferve  of  us,  both  upon  the  account  of  his  ineftimable  benefits. 
oIvrT/"  Ycs'  thcrc  mal1  wef"ce  that  holv  and  divine  perfon,  who,  when  he  vouchfafed  (as  his 
j.,h  1i.1t.  favourite-difciplc  fpeaks)  to  pitch  his  tent  among  usy  and  dwell  with  men  on  earth,  to 
fit  them  by  his  merits  and  example  to  dwell  with  him  in  heaven,  did  fo  admirably 
mix  an  awful  majefty  with  an  humble  meeknefs,  and  the  alTumed  infirmities  of  his 
human  nature  with  the  feafonaole  corufcations  of  his  divine ;  and  expreffed  in  his 
whole  life  fo  perfect  and  exemplary  a  virtue,  and  yet  fo  much  fweetnefs  and  gcntle- 
nefs  towards  thofe  afpirers  to  it,  that  were  the  moll  fhort  of  it ;  that  the  Jews  them- 
Mit.  »»i.j7-  Iclves  coidd  fay  of  him,  that  he  had  done  all  things  well  •,  and  his  very  enemies,  that 
were  employed  to  apprehend  him  as  a  malefactor,  confeffed  even  to  thofe,  that  fent 
J  h».»a.    them  to  do  fo,  that  never  man  /pake  like  him.    And  his  Apoflles,  who  had  moft  op- 
**■         portunity  to  pry  narrowly  into  his  actions,  and  were  of  a  condition  and  breeding  very 
unlike  to  infufe  into  them  heroic  rcfolutions,  did  in  fpight  of  the  frequent  reproofs 
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their  failings  extorted  from  him,  and  of  the  hard  (hip.  that  attended  his  fervice,  think 
even  death  ufelf  in  his  company,  more  eligible,  than  life  led  out  of  it  •,  let  us  alfo  go ;  J0*"  »•  1 
thai  we  may  die  with  bim  (fays  even  the  diftruftful  Thomas  to  his  fellow-difciples.) 
But,  Lindamor,  we  fhall  there  lee  the  Son  of  God,  not  in  that  form  of  a  fervant,  nil.  u.  j. 
which  he  put  on  that  he  might  fuffer  for  us,  and  exercife  his  pricftly  and  prophetic 
function  here  below ;  but  in  that  regal  ftate  and  condition,  which  belongs  to  him  by 
virtue  of  his  kingly  office ;  on  whofe  lcore  he  is  ftyled  in  the  fcripturc,  King  of  Kings,  ^•xi*t 
and  Lord  of  Lords,  all  power  or  authority  being  (as  himfelf  foeaks)  given  him  both  ' 
in  heaven  and  in  earth.    And  how  nobly  attended  may  we  Uippofe  this  divine  mo-  l8*''  "T"'* 
narch  to  be  in  his  exalted  condition  in  heaven,  when  in  his  ftate  of  humiliation  on 
earth,  whilft  he  was  in  the  wildernefs  among  tie  wild  beafts,  the  angels  arc  recorded  to  Mit-  «•  »j. 
have  miniftred  unto  bim    and  whilft  he  lay  Iwathed  in  a  homely  manger,  the  multitude  Luke 
of  the  celcftial  holt  were  heard  to  folemnize  his  miraculous  birth,  according  to  that 
paffage  of  the  writer  to  the  Hebrews,  when  be  bringeth  in  the  firjl  begotten  into  the  Htb-  '• fc 
world  (he  faith)  and  let  all  the  angels  of  God  worjbip  bim !  And  yet  fuch  confidcrable 
and  noble  creatures  thofe  immaterial  intelligences,  called  angels,  are,  that  one  of 
them  in  one  night  was  able  to  deftroy  above  a  hundred  and  fourfcore  thoufand  men 
in  the  blafphemous  Senacberib's  impious  camp.    And  fo  much  majefty  and  fuperio-  tn^fe 
rity  does  their  nature  give  them  in  reference  even  to  the  eminenteft  of  mortals,  that Ji* 
when  the  undaunted  Jcjbua  had  boldly  challenged  one  of  them,  that  appeared  to 
him  in  the  likenefs  of  a  man,  and  demanded,  whom  he  was  for ;  when  he  knew  him 
to  be  an  angel  (unleJs  he  fuppofed  him  to  be  that  promifed  Mcffiah,  who  is  clfcwhere 
called  the  angel  of  the  covenant,  as  it  is  in  the  original,  and  in  the  fame  text  the  Lord)  **»>•<».  i« 
he  alters  his  addrefs  unto  him  into  this  fubmiflive  one,  What  faith  my  Lord  unto  bis  jo*.*,  ij, 
ftrvant  t    And  even  wile  and  holy  Daniel  himlelf,  who  was  the  fecond  perfon  of  the  '♦• 
world  for  power,  and  the  firft  for  much  nobler  attributes,  wifdom,  and  underftand- 
ing,  who  law  io  many  governors  of  vaft  provinces,  and  profclTors  of  admired  magic, 
inferiour  to  himfelf,  yet  confefles  to  the  angel,  that  appeared  to  him,  that  he  was 
confounded  and  dilanimatn!  at  his  prefence,  and  adds,  How  can  the  fervant  of  this  my  Djn  1#  Iy. 
Lord  talk  with  this  my  Lord?    We  may  fafely  therefore  expect,  that  we  fhall  then 
behold  our  Saviour,  not  in  thofe  difguifes,  which  disfigured  him  in  their  eyes,  that 
only  confidered  his  fuffenngs  ;  but  in  that  triumphant  condition,  wherewith  they  are 
now  rewarded.    The  thorns  of  his  (now  no  more  galling,  but  adorning)  crown  will 
appear  upon  that  radiant  head  of  his  more  glorious,  than  thofe  of  the  flaming  bufh, 
wherein  God  appeared  to  Mofes.    And  we  fhall  not  fee  that  defpicable  form,  which Lfao4.iB.ai 
made  the  prophet  fay  (perfonating  the  generality  of  the  Jewifh  nation  contemporary 
with  the  Meflias)— he  bath  no  form,  tier  Cowt&nefi,  and  when  we  /hall  fee  bim,  there  is  ,f'  u»-*- 
no  beauty  that  we  Jbould  defire.    But  we  fhall  fee  him  encompaffed  with  fo  much  ma- 
jefty, and  fhining  with  fo  much  of  his  genuine  fplendor  and  beaurj',  that  we  fhall 
defcrvedly  efteem  him  Nepbh;  the  Admirable.    And  our  ravifhed  fouls  fhall,  by  the  ^  u.  6i 
more  attentive  contemplation  of  him,  but  find  more  caufe  to  imitate  the  fpoufe  in 
Solomon's  myftic  epithalamium  •,  who  having  dwelt  upon  the  beauty  of  the  feveral 
parts,  that  concurred  to  the  accompiilhing  the  divir.e  bridegroom,  exclaims  in  an 
cpiphonema,  very  contrary  to  the  exprefGon  lately  mentioned  in  the  prophet,  he  is 
altogether  defires,  or  by  an  Hebraifm,  mcjl  defirable,  which  our  Englifh  renders  be  is  c*»t.  t.  io, 
altogether  lovely.    His  eyes  will  there  appear  as  St.  John  reprefents  them,  of  active  RcT  j 
fire,  and  will  into  the  willing  breafts  of  the  ravifhed  beholders  fhoot  flames  as  pure, 
as  holy,  and  as  deathlef;,  as  thofe  fathers  of  the  church,  who  believed  not  the  angels 
altogether  incorporeal,  may  be  fuppofed  to  have  conceived  the  feraphims  to  conlift 
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of.  Certainly,  fincc  (as  the  fcripture  informs  us)  it  never  entered  into  the  heart  of  man, 
what  God  bath  referved  in  heaven  for  tbofe  that  love  him ;  that  glory  can  be  but  im- 
perfectly expreftcd  by  the  bare  epithet  of  inconceivable,  with  which  God  rewards  the 
meritorious  fufferings  and  obedience  of  that  only  begotten  fon  of  his  love,  for  whofe 

Dm.  ill.  3.  fake  he  is  pleafed  to  confer  on  fo  many  thoufands  of  men  unimaginable  glories.  He, 
that  vouchfafes  even  to  many  of  his  fcrvants  a  brightnefs  like  that  of  the  ftars,  will 

m»i.;*.».  furc  communicate  a  more  radiant  luftre  to  the  fun  of  rtgbteoufnefs,  that  only  fon  of 
e  ■'"**3"  his,  whom  (to  borrow  infpircd  expreflions)  he  hath  made  heir  of  all  things,  by  whom 
alfo  he  made  the  worlds  :  who  being  the  brightnefs  of  his  glory,  and  the  exprefs  image  of 

trh.  his  perfon,  aud  upholding  all  things  by  the  word  of  his  power,  when  be  had  by  himfelf 
'  purged  our  fins,  fate  down  on  the  right  hand  of  the  majefty  on  high,  far  above  all  princi- 
pality, and  power,  and  might,  and  dominion,  and  every  name  that  is  named,  not  only  in 
this  world,  but  in  that  which  is  to  come.  Thereby  exalting  him  not  only  above  all 
earthly  princes  and  potentates,  but  even  above  the  higheft  orders  of  the  fpirits  of  the 
celeftial  hierarchy. 

&.*.»».  But  apprehend  not,  Lindamor,  that  this  fublime  exaltation  of  Chrift  will  make 
him  defpile  the  meaneft  of  his  faints,  or  difdain  communion  with  him.     For,  Sc. 

Pbil.  li.  7.  Paul  allures  us,  that  he  was  in  the  form  of  God,  when  he  vouchfafed  to  take  upon 
him  the  form  of  a  fervant,  to  make  us  tree :  and  fure,  he  that  condefcended  fo  far, 
and  ftooped  fo  low,  to  invite  and  to  bring  us  to  heaven,  will  not  refufc  us  a  gracious 
reception  there.  In  the  days  of  his  flelh  he  was  pleafed  to  own  Lazarus,  even  in  the 
dilhonours  of  the  grave,  and  vouchfafed  him  in  tnat  defpicable  condition  the  glorious 
title  of  his  friend ;  and  when  he  defcended  the  Mount  of  Olives,  all  the  loud  accla- 
mations of  the  glad  multitude,  that  fang  llofannabs  to  him,  and  ftrewed  his  way  with 
their  palms,  their  veftments,  and  their  prailes,  could  not  divert  him  from  deploring, 

37,  jj/^,,  even  with  tears,  Jerufalem's  approaching  fate-,  and  cxprcfling  in  the  midft  of  his 
triumphs,  a  concern  for  the  very  worft  and  ftubbornnelt  of  his  enemies.  And,  left 
it  mould  be  thought,  that  he  was  thus  concerned  for  worthlefs  mortals,  only  whilf  t. 
he  ftiared  and  felt  the  miferies  of  their  condition  ;  give  me  leave  to  obfervc  to  you, 
Lindamzr,  that  immediately  after  his  rcfurrection,  whilft  the  fenfe  of  the  fudden  and 
unexampled  change  of  his  condition  was  frefli  upon  him,  and  the  remembrance  of 
the  Apoftles  ingratitude  in  deferting  him,  almoft  as  recent,  he  fticks  not  to  give 
thofc  very  difciples,  thatforfook  him,  the  glorious  title  (and  that  a  more  familiar  one 
10.  t'ianwc       him  to  have  allowed  them  on  earth)  of  his  brethren;  and  particularly 

Mirkiri!  fhews  himfelf  folicitous  for  that  Peter,  who,  in  fpight  of  all  thofe  empty  boafts, 
wherewith  he  not  only  feemed  to  defy  death,  but  Chrift's  prediction  too,  did  not  only 
forfakc  his  Mafter,  but  denied  him.    He  can  in  heaven  be  fo  concerned  for  his  dif1 

Afli»a.  trcfl-c(}  members  here  on  earth,  that  not  only  he  can  take  notice  of  expiring  Stephen, 
thorough  that  cloud  of  fatal  Hones  that  battered  down  his  prifon  ;  and  can,  when 

Aftiix.4.  Saul  was  perfecuting  the  vulgar  Chriftians,  cry  out  unto  him,  Saul,  Saul,  why  perfe- 

^£$5*  cuteft  ****  mt  '  as  ^  nc'  an^  tno,"c  tnat  l°ve  n'm>  wcrc  *>ut  one»  but  in  the  mclTages 
<kif,«t»f  he  fends  to  the  Angels  or  governors  of  the  feven  churches,  he  fufficiently  manifclls, 
i'ypf«.P<**   thatfingle  Chriftians  may  be  as  particularly  in  his  thoughts,  as  if  they  had  no  other 

objecT :  his  greatnefs  will  not  make  his  kindnefs  lefs  familiar,  but  only  more  obliging  , 
r«t.  iu.    he  difdains  not,  even  after  his  afccnfion,  to  fay,  Behold,  1ft and  at  the  door  and  knock* 

if  any  man  bear  my  voice,  and  open  the  door,  1  will  come  in  to  him,  and  will  fup  with  him  ■» 

and  he  with  me.  That  king,  in  the  parable,  by  whom  himlelf  is  reprcfentcd,  is 
Mitt.  xxr.  pleafed  himfelf  to  welcome  each  individual  trufty  fervant  with  a  peculiar  Euge,  bone 

ferve.    And  in  another  parable  he  fcruplcs  not  to  reprefent  the  great  condelccnfjons 
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and  familiarity,  wherewith  the  Lord  (hall  remunerate  the  faithful  and  watchful  fer- 
vant,  by  telling  his  difciples,  BUJfed  are  tbofe  fervants,  whom  the  Lord,  when  be  cometb,  L«l««a. 
fhall  find  fo  watching.    Verity  I  fay  unto  you,  that  be  jhall  gird  himfejf,  and  will  makev' 
tbem  to  fit  down  to  meat,  and  will  come  fortb  to  ferve  tbem.    At  which  expreflion  you 
will  the  lei's  admire,  if  you  confldcr,  that  befides  that  it  is  parabolical,  and  probably 
hyperbolical,  and  therefore  not  to  be  taken  (as  the  French  fpeak,  aupied  de  laltttre) 
in  a  ftric~c  fenfej  we  find  in  the  evangelical  itory,  that  our  Saviour  difdained  not  to 
converfe  familiarly  with  publicans  and  finners,  nor  even  to  walh  the  feet  of  his  own 
difciples.    And  fi nee  he  condefcended  to  fuch  familiarity  to  thofe  frail  mortals,  fo 
many  of  whom  were  apt  to  turn  the  favours  of  God  into  wantonnefs,  we  may  the 
lefs  admire  at  his  gracious  condefcenfions  to  thofe,  the  finleffnefs  of  whofe  condition 
will  keep  them  from  turning  his  vouchfafements  into  any  thing,  but  occafions  of  joy 
and  gratitude.    Marvel  not,  Lindamor,  as  at  an  impertinency,  that  I  appear  fo  foli- 
citous  to  poffefs  you  with  high  apprehenfions  of  the  fupercminent  dignity  and  felicity 
of  our  exalted  Saviour ;  and  that  in  the  loftieft  and  moll  magnificent  expreffions,  the 
fcripture  affords  me,  I  have  endeavoured  to  make  out  to  you,  that  the  bright  fun  of 
righteoufnefs  is  now  grown  uncapable  of  fuffering  eclipfes,  but  mines  with  unclouded 
and  unequalled  fplendor  ;  and  that  we  (hall  in  heaven  (as  the  writer  to  the  Hebrews 
fpeaks)  feejefus,  who  was  made  a  little  (or  for  a  Ihort  while,  Pf*xu  T0  lower  than  Hcb.u.9. 
angels,  for  the  fuffering  of  death,  crowned  with  glory,  and  honour.    For  it  will  make 
heaven  more  heavenly  to  us,  to  find  him  reigning  there,  who  hath  fuffered  fo  much 
for  us  ;  and  for  whom,  if  we  ever  come  thither,  we  fhall  have  fo  much  fuffered.  For, 
fince  our  love  will,  as  the  reft  of  our  furviving  graces,  be  perfected  and  grow  com- 
plcat  in  heaven  ;  the  ineffable  happinefs  of  our  dear  Redeemer  mull  needs  bring  an 
increafe  to  ours,  commenfurate  to  the  ardency  of  our  love  for  him,  and  we  fliall  re- 
lifh  no  happinefs  more  than  that,  which  is  therefore  ours,  becaufe  he  is  happy,  and 
fuppoics  in  him,  what  it  confers  on  us.    Bcfidcs  that,  fince  the  regal  dignity,  wherein 
(as  Mediator)  he  is  inflated,  may  make  us  owe  our  falvation  to  his  fentence,  as  well 
as  to  his  merits  •,  heaven  itfclf  will  be  ineftimably  endeared  to  us,  by  our  injoying  it 
upon  his  account.    I  need  not  tell  you,  what  a  value  lovers  are  wont  to  fee  upon  the 
lead  favours,  that  can  be  bellowed  on  them  by  their  miftreffes ;  and  that  oftentimes 
a  worthlcfs  ribband,  a  bracelet  of  hair,  or  fome  fuch  trifle,  that  nothing  can  make 
precious  but  her  reprefenting  it,  is  highlier  valued  by  the  tranfported  lover  than  the 
richeft  prefentsof  nature,  or  of  fortune.    How  great  a  bleffing  muft  it  then-  be,  Lin- 
damor,  to  owe  joys,  that  need  not  endearing  circumftances  to  merit  the  name  of  hap- 
pinefs, to  a  peribn  fo  beloved,  that  even  heaven  itfclf  will  bring  more  felicity  to  the 
amorous  foul,  as  it  is  a  proof  of  his  love,  than  that  it  is  a  donative  of  his  bounty  : 
as  paflionate  brides  do  incomparably  more  value  their  wedding-rings  which  their  glad- 
lovers  give  them,  as  pledges,  than  as  gold.    It  is  faid  of  the  pcrfccutcd  and  difgraced 
Apoftles,  that  they  rejoiced  to  have  been  counted  worthy  to  fuffer  fhame for  his  name.    But  Aa,  T  4t# 
if  they  defervedly  rejoiced  to  be  allowed  to  fuffer  for  him,  of  how  much  joy  fhall 
they  have  juft  caufc,  that  are  admitted  to  reign  with  him  ?    His  having  fupported 
the  hardlhips  and  the  coils  (for  1  muft  not  now  call  them  evils)  to  which  our  afflicted 
condition  of  mortality  is  expofed,  does  fo  much  alleviate  them,  and  refrefh  us  under 
them,  that  in  this  f.nic  alio  it  may  be  truly  faid,  that  the  cbajlifement  of  our  peace  was  \u.  int  s. 
upon  him,  and  by  his  hurls  we  are  healed.    But  he  that  relieved  us  even  by  his  crofs, 
will  fire  do  more  for  us  by  1  j is  crown,  when  he  fhall  admit,  and  even  invite,  each 
faithful  fcrvan:  to  no  left  a  bleffing  than  to  otter  into  his  majler's  joy.    So  rich  a  fource  M.tt. 
of  happinefs  did  Chrift  defign  to  nuke  himfelf  CO  us  in  all  his  capacities  and  conditions,  **• 
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that  in  heaven  and  in  earth,  it  was,  and  will  be,  his  gracious  and  conftant  imple- 
ment to  (hare  our  griefs,  or  impart  to  us  his  joys  ;  and  either  leflcn  our  mifeiies  by 
his  fuff'erings,  or  increafe  our  happinefs  by  'us  felicity. 

Expect  not,  Lindamor,  that  I  (hould  foicmnly  beg  your  pardon  for  this  feeming 
excurfion,  till  I  come  to  think  it  a  digrcflion,  to  infift  on  the  blefiednefs  of  Chrift  in 
heaven,  treating  of  the  happinefs,  which  thofe  that  love  him  will  enjoy  there. 
Wherefore,  not  to  fpend  time  in  imploring  a  needlefs  forgivenefs,  I  (hall  proceed  to 
tell  you,  Lindamor,  that  in  heaven  we  fhall  not  only  fee  our  elder  brother  Chrift,  but 
probably  alfo  our  kindred,  friends,  and  relations,  that  living  here  in  his  fear,  died 
Luke  n,  in  his  favour.  For,  fince  our  Saviour  tells  us,  that  the  children  of  the  refurreclion  fhall 
*6'         fei«fly«X«,  equal  fa,  or  like  the  Angels  \  who  yet,  in  the  vifions  of  Daniel  and  St. 

John,  appear  to  be  acquainted  with  each  other  i  fince,  in  the  parable  of  the  mherablc 
Luiuni.  Epicure,  and  the  happy  beggar,  the  father  of  the  faithful  is  reprefented  as  knowing, 
not  only  the  perfon,  and  prefent  condition,  but  the  pad  ftory  of  Lazarus :  fince  the 
i  Their,  a.  inftrucier  of  the  Gentiles  confidently  expefts  his  converted  and  pious  ThcfTalonians,  to  be 
Da'n.1  u.    bis  crown  at  the  great  day,  when  the  having  turned  many  to  rightceufnefs,  fhall,  as  the  fcrip- 
ture  foretels,  confer  a  ftar-like  and  immortal  brightnefs :  fince  (which  is  chiefly  conli- 
dcrable)  the  knowledge  of  particular  adlions,  and,  confequcntly,  perfons,  feems 
requifitc  to  the  attainment  of  that  great  end  of  God,  in  the  day  of  judgment,  the 
manifeftation  of  his  punitive  and  remunerative  juftice  :  fince,  I  fay,  thefc  argumets, 
befides  divers  others,  are  afforded  us  by  the  lcripture,  we  may  fafely  conclude  it 
probable,  that  we  (hall  know  each  other  in  a  place,  where,  fince  nothing  requillte  to 
happinefs  can  be  wanting,  wc  may  well  fuppofc  (at  leaft,  if  wc  can  imagine  here, 
what  we  fhall  think  there)  that  we  fhall  not  want  fo  great  a  fatisfaftion,  as  that  of 
being  knowingly  happy,  in  our  other-felves,  our  friends.    Nor  is  this  only  probable, 
Lindamor,  but  it  is  not  improbable,  that  thofe  friends,  that  know  us  in  heaven,  fhall 
welcome  us  thither.    For,  fince  Chrift  allures  us,  that  the  very  angels  (though  they 
be  fo  far  from  being  related  to  our  perfons,  that  they  are  foreigners  to  our  very 
L«kc  xr.   nature)  receive  acccflion  of  joy  for  a  relenting  finner,  that  by  repentance  begins  to 
7-  turn  towards  God  •,  you  will  think  it  abfurd,  that  in  a  place  where  charity  fhall  not 

■  rwi rig,  on'y  continue  (as  St.  Paul  fpeaks)  but  grow  perfect,  our  dear  friends  fliould  rejoice 
»•  to  fee  us,  not  only  begin  to  turn  towards  God,  but  come  home  to  him.    Nor  is  it 

unlikely,  that  our  tranfported  fouls  fhall  mutually  congratulate  each  other,  their 
having  now  fully  efcaped  the  numerous  rocks,  and  Ihelves,  and  quickfands,  and 
threatening  ftorms,  and  no  lefs  dangerous  calms,  through  which  they  are  at  length 
arrived  at  that  peaceful  haven,  where  innocence  and  delight  (which  are  here  fo  feldom 
matched)  are  infeparable  companions,  both  of  each  other,  and  each  bleffed  refident. 
With  thofe  friends  we  here  lamented,  we  (hall  there  rejoice.  And  it  will  be  but 
need,  that  the  difcovery  of  each  other's  virtues  Ihould  bring  us  to  a  mutual  know- 
ledge of  our  perfons ;  for  otherwile,  we  fhall  be  fo  changed,  that  we  fhould  never 
know  our  friends ;  and  fhould  fcarce  know  ourfelves,  were  not  an  eminent  increaie 
of  knowledge  a  part  of  that  happy  change.  For  thofe  departed  friends,  whom  at 
our  laft  feparation  wc  faw  disfigured  by  all  the  ghaftly  horrors  of  death,  wc  fhall  then 
PML  iii.  fee  affifting  about  the  majeftick  throne  of  Chrift,  with  their  once  vile  bodies  transfi- 
gured into  the  likenefs  of  his  glorious  body;  mingling  their  glad  acclamations  with  the 
hallelujahs  of  thrones,  principalities,  and  powers,  and  the  moft  dignified  favourites  of 
the  eclcftial  court.  I  need  not  tell  you,  Lindamor,  that  we  fhall  be  more  jiiftly 
tranfported  at  this  meeting,  than  was  good  old  Jacob  at  that  of  his  lbn  Jcfepb,  whom 
having  long  mourned  for  dead  and  loft,  he  found  not  only  alive,  but  a  great  favou- 
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rite,  ready  to  welcome  him  to  an  unknown  court.  For,  whereas  the  patriarch  faid 
to  his  Ton,  Now  let  me  diey  Jince  I  have  feen  tby  face  i  the  feeing  of  our  friends  in  hea-  °*B-  ^rl 
ven  will  aflure  us,  that  we  fliall  for  ever  live  with  them  there.  The  re-union  of  3°' 
friends  being  there  as  privileged  from  divorce,  as  that  of  foul  and  body,  (which 
fcarce  will  be  more  ftridt  and  latisfactory.)  For,  here  indeed,  if  our  friends  do  not 
allay  our  love  or  affection  by  unwelcome  actions,  or  their  contagious  fuflerings,  we 
commonly  doat  on  them  to  a  degree,  that,  as  it  were,  reduces  God  to  deprive  us 
early  of  them,  and  fnatch  our  idols,  and  his  rivals,  from  us.  But  there,  our,  on 
both  fides,  coinpleated  graces  will  not  only  deferve,  but  allow  a  higher  ftrain  of 
friendlhip.  The  near  contemplation  and  fruition  of  the  infinitely  tranfeendent  per- 
fections of  the  Creator,  keeping  all  our  kindnefs  to  the  creatures  not  only  fubordinate 
to  the  love  we  owe  to  God,  but  grounded  on  it ;  as  excited  needles,  when  they  ftick 
fafteft  to  each  other,  owe  their  union  to  their  having  both  been  touched  by  the  bad- 
ftone ;  to  which  they  have  therefore  both  of  them  ftronger  inclinations,  than  either  to 
the  other. 

There,  probably,  we  (hall  fatisfactorily  underftand  thole  deep  and  obfeure  myf-s'fl-**> 
teries  of  religion,  which  the  profoundeft  clerks,  that  love  not  to  flatter  themfelves, 
acknowledge  they  are  unable  fully  to  comprehend  ;  being,  after  all  the  toil  and  in- 
duftry  of  their  anxious  enquiries  reduced  to  fit  down  with  the  Apoftle's  u  Ba'Jcr,  in  Rom.>;. 
admiration  of  that  depth,  wnofe  bottom  they  cannot  fathom.  There  we  lhall  under-  H- 
ftand  thofe  obfeure  paflages  of  (that  divine  book,  and  uncapablc  of  flattery)  the 
fcripture,  which,  notwithstanding  all  that  bold  criticks,  and  learned  expofitors,  have 
attempted  to  illuftrate  it,  docs  ftill  continue,  in  many  places,  obfeure.  There,  de- 
cerning how  exquifitely  the  feveral  parts  of  fcripture  arc  fitted  to  the  feveral  times,  pcr- 
fons  and  occurrences,  wherein  their  all-forcfeeing  author  intended  molt  to  ufc  them  ; 
we  lhall  difcern  not  only  a  reconcileablencfs,  but  a  friendlhip,  anil  perfect  harmony, 
betwixt  thole  texts,  that  here  feem  molt  at  variance ;  and  fliall  difcovcr  not  only  the 
fenfc  of  the  pbfeurer  paflages,  but  the  requilitenefs  of  their  having  been  written  lb 
obfcurely.  That  Arrange  and  peculiar,  as  well  as  othcrwife  cryptical  method  and 
ftyle  of  fcripture,  which  often  cofls  us  fo  much  ftudy  to  find  it  rational,  we  fliall  there 
difcover  to  be  admirable,  and  worthy  of  its  omnifcient  author.  There,  I  hope,  w» 
fliall  have  clearly  expounded  to  us  thofe  riddles  of  providence,  which  have,  but  too 
often  tempted,  even  good  men,  to  quellion  God's  conduit  in  the  government  of  the 
woild;  whilft:  the  calamities  and  pcrlecutions  of  virtue,  and  innocence,  feem  ap- 
proved by  him,  who  accumulates  profperities  on  their  criminal  oppofers.  There  we 
lhall  be  convinced,  that  all  thefc  fecming  irregularities,  which  the  heathen  thought 
fit  to  impute  to  the  giddy  whimfics  of  a  blind  female  deity,  are  not  only  conhllcnt 
with  God's  jultice  and  goodnefs,  but  are  productions  of  it.  And  though  fuch  a 
belief  do  here,  to  intelligent  pcrlons,  feem  perhaps  a  greater  piece  of  fclf-dcni.il,  than 
to  refrain  from  wire,  or  gold,  or  rr.iflrelfes  •,  yet  in  heaven  it  will  appear  as  rta- 
fonable,  as  here  we  find  it  difficult.  For,  as  Bildad  fpcaks  in  "job,  We  are  ltd  of 
yejierday,  and  knew  nothings  becauje  our  days  upon  earth  are  hit  a  Jkadcw.  And  itc 
Ihortncfs  of  our  tranfitory  lives  not  permitting  us  to  continue  long  enough  fpectators 
here,  to  fee  above  a  fcene  or  two  at  moft  of  that  great  play,  acted  by  mankind  Upcn 
the  itage  of  the  world;  it  is  no  wonder  we  are  apt  to  harbour  finitkr  thoughts  cl  tJ.c 
contriver  of  a  plot,  whofe  neither  Leg  nning  nor  end  we  arc  acquainted  with:  which 
yet  is  little  lels  injurious,  than  it  wire  to  cenfure  the  lofty  tragedian  Seneca,  or  fome 
othe  r  match Jc fs  artilt,  having  perilled  but  a  piece  of  fome  tragedy,  w  hereof  the  latter 
part  never  arrived  at  our  view.  But,  when  once  God's  whole  plot  (if  I  may  fo 
fpeak)  and  conduit  in  the  adminillration  of  the  world  fliall  come  to  be  dilcloled  ;  all 
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thofc  revolutions  and  occurrences  of  empires,  ftates,  families,  and  particular  perfons, 
which  men  are  here  fo  prone  to  quarrel  with,  will  there  appear  fo  juft,  fo  requifite, 
and  fo  feafonablc,  that  thofc  very  things,  which  here  tempted  us  to  deny  God,  (hall 
there  engage  us  to  praife  him ,  and  we  ihall  not  fo  properly  be  fatisfied  with  his 
providence,  as  ravifhed.  But  efpecially,  we  Ihall  be  tranfportcd  with  wonder  and 
gratitude,  when  God  fhall  vouchfafe  to  difcover  to  his  particular  fervants,  the  reafons 
of  his  difpenfations  towards  them,  and  make  out  to  them  not  only  the  neceffity  and 
juftice,  but  even  mercifulnefs  of  thofc  very  afflictions,  that  were  moft  imputed  to  his 
fcverity,  (no  ftroke  from  God's  paternal  hand,  either  lighting  fooner,  or  falling 
heavier,  or  flaying  longer,  than  the  occafion,  that  extorted  it,  exacted)  and  convince 
them,  that  their  hopes  were  never  difappointed,  but  to  fecure  their  tide  to  better 
things  than  thole  they  hoped  for  ,  nor  their  inferior  interefts  prejudiced,  but  for  the 
advantage  of  their  fupreme  ones.  Yes,  all  that  unwelcome  darknefs,  that  here  fur- 
rounded  our  purblind  underftandings,  will  vanifh  at  the  dawning  of  that  bright,  and 

•  Pit.  iii.  (as  St.  Peter's  *  expreflion  may  be  interpreted)  eternal  day  •,  wherein  the  refolution 
of  all  thofc  difficulties,  which  here  exercifcd  (and  perhaps  diftreiled)  our  faith,  Ihall 
be  granted  us  to  reward  it.  And  I  muft  profefs  to  you,  Lindamor,  (as  unfalhionable 
as  fuch  a  profeflion  may  fccm  to  a  gentleman  not  yet  two  and  twenty)  that  1  find  the 
lhidy  of  thofc  excellent  themes,  God's  word,  and  his  providence,  fo  difficult,  and 
yet  fo  plcafing  and  inviting,  that  could  heaven  afford  me  no  greater  blefling,  than  a 
clear  account  of  the  abftrufe  myfteries  of  divinity  and  providence,  I  fhould  value  the 
having  my  underftanding  gratified  and  enriched  with  truths  of  fo  noble  and  precious 
a  nature,  enough  to  court  heaven  at  the  rate  of  renouncing  for  it  all  thofc  unmanly 
fcnfualities  and  trifling  vanities,  for  which  inconfiderate  mortals  arc  wont  to  forfeit 
the  interefl  their  Saviour  fo  dearly  bought  them  in  it. 

5t«.  »5.  Nor  fhall  we  only  converfc  with  faints  and  angels,  but  with  that  infinitely  more 
glorious  Deity,  that  made  them  what  they  arc,  without  at  all  impoverifhing  himfelf. 
In  heaven,  we  fhall  enjoy  (its  maker)  God,  and  fee  kirn  as  be  is,  who  (as  the  fcrip- 

,  joh„     cure  tcllcch  us)  fhall  then  be  all  in  all\  comprifing  all  the  goods,  we  value  in  the 

i  ty  x-  crcaturcs»  as  eminently  and  fully,  as  the  fun  doth  the  light,  that  twinklcth  in  the 

,j.  '  ftars. 

^mms*.  Ip  one,  that  was  none  of  the  leaft  of  the  philofophers,  fcrupled  not  to  tell  the  man, 
that  afketh  him,  what  he  was  born  for,  that  it  was  to  contemplate  the  fun  •,  if  our 
be  ft  naturalifts  themfelves,  though  the  darknefs,  that  is  here  caft  upon  things,  and 
the  dimnefs  of  our  intellectual  eyes,  (which  I  remember  Ariftotle  fitly  compares  to 
thofc  of  an  owl  at  noon-day)  permit  us  to  difcern  but  very  little  of  that  wildom, 
power,  and  goodnefs,  which  he  has  exprefled  in  the  creation  \  are  yet  often  tran- 
sported and  ravifhed  with  a  juft  admiration  of  the  perfections  he  has  difplaycd  in  his 
workmanfhip  :  if  the  wife  queen,  that  came  fo  far  to  vifit  Solomon*  was  put  almoft 
into  an  extafy,  by  the  fight  of  his  (though  wife,  yet  human)  ordering  of  things  :  and 

i  r«u  L  if  the  angels  themfelves  (as  St.  Peter  informs  us)  defire  to  look  into  the  myfterious  con- 
trivances  of  Cod,  in  order  to  man's  redemption  :  how  great  a  fatisfaction,  Lindamory 
may  we  juftly  conceive  it  muft  needs  be,  to  be  admitted  to  fee  fo  much  of  God,  as 
heaven  will  difcover  to  us  ?  efpecially,  fince  fo  much  of  our  future  happinefs  will 

i  John  confift  in  that  beatific  vifion,  (as  fchoolmen  juftly  call  it)  that  St.  John  concluded, 
diat  we  fhall  be  like  God,  becaufc  we  fhall  fee  him  as  he  is.    And  our  Saviour  himfelf 

M«t.  t.  *.  paraphrafes  our  celeftial  felicity  by  this  blcflcd  vifion,  where  he  fays,  Bltffed  are  the 
pure  in  heart  for  they  fhall  fee  God:  As  on  the  other  fide,  the  writer  to  the  Hebrews 
employs  the  being  denied  the  fight  of  that  divine  object,  as  a  defcription  of  extreme 
wretchedncfa*  in  that  text,  where,  having  exhorted  thofc,  to  whom  he  writes,  to 

follow 
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follow  peace  and  bolinefsy  he  adds,  as  the  formidableft  menace  which  he  could  make  ha, 
ufe  of,  to  deter  them  from  flighting  his  exhortation,  without  which,  no  man  Jhall  fee 
the  Lord.  And  by  this  vifion  our  Saviour  feems  to  defcribe  the  happinefs  even  of 
angels ;  where,  forbidding  the  fcandalizing  of  any  of  thole  little  ones  that  believe  in 
him,  he  adds,  to  enforce  what  he  had  faid,  that  their  angels  do  always  fee  the  face  of  his  *«*• »«». 
Father  in  heaven.  We  lhall  be  fo  taken  up  with  the  contemplation  and  fruition  of  '** 
that  glorious  object,  (in  whofe  infinity  all  goods  arc  included  and  dilated)  that  ages, 
numberlels  as  the  joys  that  beatific  vifion  abounds  with,  will  fcarce  afford  us  leilure 
for  a  diverfion  to  any  other  pleafures,  than  thofe  itfelf  creates.  Which  are  fo 
numerous  and  fo  entire,  that  we  lhall  there  defire  nothing  that  we  have  nor,  except 
more  tongues  to  fmg  more  praiies  to  him,  or  at  leaft  a  capacity  to  pay  him  greater 
thanks  for  what  we  have.  And  even  thofe  defircs,  God's  gracious  acceptation  will 
make,  in  being  conceived,  accompli  fhed  :  for,  otherwife  heaven's  refidents  fcarce 
know  any  other  want,  than  that  of  need  to  wifti ;  the  compleat  bleffednets  of  their 
condition  reducing  them  to  a  happy  ufeleflhefs  of  withes,  by  affording  them  a  full 
prepoffeflion  of  all  the  objects  of  defire.  There  time,  like  fire,  having  deftroyed 
whatever  it  could  prey  on,  lhall,  at  laft,  die  itfelf,  and  (hall  go  out  into  eternity. 
WThofe  nature  is  luch,  that  though  our  joys,  after  fome  centuries  of  years,  may 
feem  to^  have  grown  elder,  by  having  been  enjoyed  fo  many  ages,  yet  will  they  really 
Itill  continue  new,  not  only  upon  the  fcores  of  their  welcomenefs  and  frclhnefs,  but 
by  their  perpetually  equal  (becaufe  infinite)  diftance  from  a  period.  There  our  feli- 
city (hall  always  be  the  fame,  yet  ever  new.  Wearinefs  arguing  imperfection,  either 
in  the  object  or  the  appetite ;  the  former  of  which  is  impofiible  in  God,  and  the 
latter  lhall  ceafc  in  heaven.  Where  our  felicity  fhall  be  fo  great,  that  variety  itfelf 
lhall  not  be  needed  as  a  part  of  it.  And,  if  heaven  do  admit  variety,  it  may  be 
fuppofed  fuch  a  one,  as  lhall  confift  in  a  further  knowledge  of  the  firft  object  (God) 
not  a  forfaking  of  it  •,  and  fuch  as  ariles  from  the  fixed  beholding  of  the  changing 
necks  of  doves,  or  fuch  as  we  may  fee  in  the  diverfified  refractions  of  the  lame 
fparkling  diamond.  In  God  there  is  (if  I  may  fo  fpeak)  fuch  a  various  identity, 
that  the  fruition  of  him  both  fatisfies  and  creates  defires :  though  that,  without 
fatiety  i  and  this,  without  difqutet.  Other  delights,  like  the  ufual  clothes  we  wear, 
quickly  grow  ftale,  and  are  loon  worn  out ;  whereas  celcftial  pleafures  participate 
the  prerogative  of  the  Jews  garments  in  the  wildernci's,  of  not  impairing  by  being 
uled  long.  But  as  the  amorous  needle,  once  joined  unto  the  loadftone,  would  never,  Dmfc  ttb, 
uncompelled,  forfake  the  inchanting  mineral  •,  but,  after  ages,  cling  no  lefs  clofely  s" 
to  it  than  the  firft  moment  of  their  union  :  fo  do  the  flints  in  heaven,  with  the  fame 
undiminifiied  frclhnefs,  ever  poffefs  their  joys,  as  if  each  moment  were  the  firft 
that  they  poffeffed  them  in.  And,  if  their  happinefs  does  not  improve  by  laftinger 
enjoyment,  it  is  becaufe  it  was  firft  uncapable  of  increale.  Or,  if  our  pleafures  do 
admit  acceflion,  they  lhall  receive  it  from  our  affurance,  that  we  lhall  tafte  them  for 
ever,  and  perpetually  repeat  (or  rather  continue)  the  fame  renewed  fruitions  to  an 
eternity,  endeared  by  nothing  more  than  by  the  quiet  leifure  it  will  afford  us, 
undiftra&edly  to  employ  it,  in  celebrating  of  the  author's  praifes  and  in  a  condition, 
happier  in  that  by  it  we  grow  paft  doing,  than  by  paft  fuffering  ill.  In  heaven  (in  a 
word)  our  inexhaufted  joys  will  be  fo  numberlefs,  and  fo  immenfe,  that  we  lhall  need 
(as  well  as  have)  eternity  itfelf  to  tafte  them  fully. 

But,  Lindamor^  it  was  not  my  defign  to  give  you  a  particular  topography  of  this  $  a,  is. 
celeftial  Canaan  ;  but  only  in  a  few  words  to  let  you  fee,  that it  is  a  land  flowing  with 
milk  and  honey.    And  though  I  acknowledge,  I  have  given  you  but  dark  defcriptions 
(and  fometimcs  rather  poetical  than  chorographical)  of  what  the  apoftle  ftyks  the 
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cel.  i.  it.  inheritance  of  the"  faints  in  light :  yet  fince,  to  whet  our  longings  for  fruitivc  (or  expe- 
rimental) knowledge,  it  is  referved  among  the  prerogatives  of  being  in  heaven,  to 
know  how  happy  we  (hall  be,  when  there ;  and  fince,  what  the  fcripture  hath  revealed 
of  paradifc,  feems  meant  rather  to  quicken  our  obedience,  than  fatisfy  our  curiofity  ; 
I  may,  for  thofe  purpofes,  have  perhaps  tolerably  performed  that  talk  (of  heavenly 
topography)  by  the  acknowledgments  of  my  difability  to  do  it  worthily.  I  (hall  now 
only  add  this  property  of  our  expected  bliis,  that  the  vaft  multitude  of  partners  does 
detract  nothing  from  each  private  fhare,  nor  does  the  publicknefs  of  it  leflen  pro- 
priety in  it.  This  ocean  of  felicity  being  fo  fhorelefs,  and  lb  bottomlefs,  that  all 
the  faints  and  angels  cannot  cxhauft  it ;  it  being  as  impoffible  for  an  aggregate  of 
finites  to  comprehend  or  exhault  one  infinite,  as  it  is  for  the  greateft  number  of 
mathematick  points  to  amount  to,  or  conftitute  a  body.  Our  neighbour-regions  do 
all  enjoy  the  benefit  of  light  as  well  as  we  •,  yet  we  enjoy  not  lefs,  than  if  they  enjoyed 
none.  Indeed  there  is  this  difference  between  the  fun  of  righteoufnefs  and  that  of 
heaven ;  that,  whereas  the  latter,  by  his  prcfence,  eclipfes  all  the  planets,  (his  at- 
tendants j)  the  former,  though  radiant  with  a  much  brighter  fplendor,  will,  by  his 

col.  ia.  4.  prefence,  impart  to  his  faints,  according  to  that  of  the  Apoftle ;  When  Chrijl,  ivho  is 
our  life,  jball  appear ;  then  pall  we  alfo  appear  uilh  him  in  glery.  So  that  the  elect,  in 
relation  to  this  fun,  fhall  not  be  like  ftars,  which  his  fhining  obfeurcs  and  makes  to 
difappeari  but,  like  polifhed  filvcr,  or  well  glazed  arms,  or  thofe  vafter  balls  of 
burnifhed  brafs,  the  tops  of  churches  are  fometimcs  adorned  with,  which  fhine  not 
till  they  be  fhined  upon,  and  derive  their  glittering  brightnefs,  and  all  the  dazling 
fire  that  environs  and  illuftrates  them,  from  their  being  expofed  (unfkreened)  to  the 

C4pt.  »i.   fun's  refulgent  beams.    /  am  my  beloved's,  and  my  beloved  is  mine,  fays  every  faint 

3-  (with  the  fpoufe  in  the  Canticles)  to  his  Redeemer.    David  fays  of  them  that  put 

rr»i.  xnvi.  their  truft  in  God,  That  he  fhall  abundantly  fatisfy  them  with  the  fatnefs  of  his  houfe, 

6-  and  make  them  drink  of  the  river  of  lis  pleafures :"  as  if  he  meant  to  infinuate,  that,  as 

when  a  multitude  of  pcrfons  drink  of  the  fame  river,  none  of  them  is  able  to  exhauft 
it,  and  yet  each  of  them  may  have  the  full  liberty  of  drinking  as  much  as  he  can,  or 
as  much  as  he  could,  though  none  but  himfelf  fhould  be  allowed  to  drink  of  it ;  fo, 
whoioever  enjoys  God,  enjoys  him  wholly,  or  at  leaft  doth  enjoy  him  fo  entirely,  in 
relation  to  that  man's  capacity,  that  the  fruition  of  whatfoevcr  rcfts  unenjoyed  of 
God  is  forbidden  by  the  immenfity  of  the  object,  and  not  the  prepoficflion  of  his 
rivals.  The  angels,  though  of  a  nature  differing  from  ours,  and  thereby  placed 
above  the  pe-rfcnal  experience  of  our  fufierings  and  infirmities,  do  yet  fo  fympathife 
with  us,  that  (as  our  Saviour  informs  us)  they  rejoice  at  the  repentance  of  a  finner. 

Lukei».  7.  And,  though  the  members  of  the  Church  militant,  and  thofe  of  the  triumphant,  live 
as  far  af under  as  heaven  is  from  earth,  and  are  not  more  diftant  as  to  place,  than 

Erb.ii  .  1  j.  differing  r.s  to  condition  ;  yet  St.  Paul  reckons  all  the  faints  to  be  but  one  family  in 
heaven  at: J  in  earth.  If  then  the  disparity  of  refidenccs,  of  qualities,  and  of  condi- 
tions, cannot  now  hinder  the  lovers  of  God  from  being  fo  concerned  in  one  another*, 
how  much  of  endearing  kindnefs  may  we  luppofe,  that  they  will  interchange,  when 
both  their  love  fhall  be  perfected,  and  all  thofe  other  graces  too  that  are  proper  to 
cherifh  and  inrreale  it?  For  the  fame  Apoitle,  who,  to  aflift  us  to  conceive  the 
ftrietnefs  of  the  union  both  betwixt  (Thrift  and  his  faints,  and  the  faints  among  them- 

1  Cor.      fclvcs,  tells  us,  that  be  is  the  bead,  and  they  ere  bis  body,  and  members  in  particular ; 

'rl'r.  is.  teaches  us  to  make  this  inference,  that  (to  exprefs  his  doclrine  in  his  own  words)  If 
one  member  fujfer,  all  the  members  fufer  with  it  ;  and  if  one  member  be  honoured,  all  the 
members  rejc.ee  with  it.  Yes,  Lindamor,  in  that  blefled  condition,  our  wills  being 
perfectly  conformed  unto  our  Maker's,  no  faint  nor  angel  can  enjoy  his  love  without 

pofleffing 
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poftefling  a  proportionate  degree  of  ours.  And  then,  fince  perfect  friendlhip  appro- 
priates to  each  friend  the  croffes  and  profpericies  of  the  other,  (as  good  BarziUai 
could  not  be  highlier  obliged  by  David.,  than  by  the  king's  kindnefs  to  his  fon)  each*  s«m. 
feveral  beatitude  in  heaven  (hall  (in  fome  fort  concern  the  whole  Jbciety,  and)  be,'", 
ours  :  as  aftronomcrs  teach  us,  that  the  earth  receives  addition  of  light  by  the  fun's 
beams  beftowed  upon  the  liars,  and  from  the  moon  reflecting  upon  her.  And  becaufe 
ourperfonal  capacities  are  too  narrow  to  contain  all  that  joy,  we  are  (by  the  ftrange 
arithmetick  or  friendlhip)  in  a  manner  multiplied  into  as  many  happy  perfons,  as 
there  are  faints  and  angels  blclfed  in  heaven.  Our  perfect  union  to  our  common  head, 
and  mutual  communion  with  each  other,  applying  and  bringing  home  every  felicity 
of  theirs  to  us  :  this  friendly  reciprocal  fympathy  teaching  us  each  glorified  faint's 
blclTednefs,  and  him  ours,  by  a  blefled  circulation,  which  makes  us  incrcafe,  by  our 
refenting  them,  thole  joys  (of  others)  whofe  increafe  we  relent. 

But  my  thoughts  are  engaged  in  fo  good  a  company,  IJndamar,  that  they  keep 
me  from  confidcring  how  faft  the  hours  pals,  and  ha\e  almolt  made  me  forget,  that 
the  time,  which  my  occafions  allowed  me  for  fcribbling  to  you,  is  fo  far  fpent,  that 
not  now  at  laft  to  reprieve  you  from  the  perfecution  of  my  blunt  pen,  were  to  be  al- 
moft  as  injurious  to  my  own  affairs,  as  to  your  patience.  Herealter  yet  I  may  pof- 
fibly  make  you  fome  amends  for  this,  witli  riper  difcourfes  of  the  nature  and  duties, 
or  (if  you  will)  the  properties  and  returns  of  this  love,  to  which  I  have  hitherto  pre- 
fented  you  fome  motives.  To  (the  lalt  of)  which  1  might  add,  that,  our  love  to 
the  creatures  is  an  earneft,  but  to  God  it  is  a  title  •,  the  one  makes  us  the  objects, 
but  the  other  makes  the  object  ours  :  that,  fince  there  is  in  love  lb  ftrange  a  magick, 
as  to  transform  the  lover  into  the  object  loved  ;  we  ought  to  be  extremely  careful  of 
(he  dedication  of  a  paflion,  which,  as  it  is  placed,  muft  cither  dignify  our  nature,  or 
degrade  it :  and  not  to  addrefs  any  lower  (or,  which  is  all  one,  to  any  other)  object, 
the  higheil  intenftty  of  a  love,  which  cannot  (loop  without  our  degradation.  And 
thefc  I  might  expatiate  on,  and  recruit  them  with  many  other  motives,  additional  to 
thofc  I  have  already  infilled  on  •,  but  that  !  may  more  properly  referve  them  to  the 
treatile  of  the  properties  of  that  love,  whofe  nature  fo  partakes  that  of  its  object, 
that  there  can  hardly  be  produced  more  powerful  motives  to  it,  than  the  conditions 
ef  it.  Since  then  (as  I  freJhly  intimated)  I  cannot  but  fear,  that  your  tired  patience, 
as  well  as  my  urgent  occafions  (though  thefc  will  recall  me  to-morrow  morning  to 
my  own  weftcrn  hermitage)  doth  at  prefent  fummon  me  to  leave  you :  and  fince  I 
cannot  do  fo  in  a  happier  place  than  heaven,  I  lhall  fufpend  my  farewels,  only  to 
beg  you  to  believe,  that  fo  noble  a  motive  of  exalting  friendlhip,  as  the  ambition  of 
rendering  mine  a  fit  return  for  yours,  hath  fo  improved  my  kindnefs,  that  my  affection, 
without  wronging  its  greatnels,  could  not  cxprels  itlelf  by  any  lels  attempt  than  this 
of  gaining  you  the  greateft,  and  the  moll  defirable  of  all  goods,  by  elevating  (th2t 
noble  harbinger  of  your  foul)  your  love  to  heaven  :  whofe  joys  alone  are  not  inferior  to* 
thofe,  which  the  being  made  inftrumental  to  procure  them  you  would  really  create  in, 

My  dcareft  UnJamor, 
Your  moft  faithful, 
Molt  affectionate,  and 
Moft  humble  Servant,. 

ROBERT  B  0  XL  £,. 
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ADVERTISEMENT. 

WHILST  the  fourth  edition  of  the  foregoing  treatife  was  upon  finifhing,  it 
happened,  that  a  devout  and  very  ingenious  friend  of  the  author's  having 

J>refied  to  nave  the  perufal  of  fome  occafional  meditations,  that  lay  by  him,  on  feveral 
ubjects,  met,  among  others,  with  that  which  follows  :  and  finding  the  fubicct  to  be 
of  affinity  with  what  is  rather  touched  than  infilled  on,  in  the  65th  page  of  the  pad 
treatife,  *  touching  men's  inability  to  praife  God  worthily,  and  having  a  great  deal 
of  partiality  for  the  reflection,  would  needs  have  it  annexed,  as  it  was,  to  the  newly 
finifhed  edition  :  notwithstanding  the  author's  having  too  juft  caufc  to  urge,  that,  be- 
fides  the  imperfections,  that  are  made  neceflary  by  the  uiblimity  of  the  theme,  fuch 
occafional  papers,  efpecially  his,  are  wont  to  have  peculiar  unaccuraienefies,  as  being 
defigncd  rather  to  entertain  the  writer  himfclf  than  any  other  reader. 

[•  p»ge  169.  «f  the  volume.] 
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Containing  en  account  of  what  paffed  on  the  Kings  Coronation-day,  in  a  littk 

country  town. 


TNEED  not,  PyrocUsy  after  what  we  have  been  reading,  tell  you,  that  the  writer 
of  this  letter  thinks,  that  both  in  what  he  has  faid  or  the  king,  and  in  what  he 
has  done  to  folemnife  his  coronation,  he  has  behaved  himfelf  rarely  well.  For  I 
doubt  not,  but  you  eafily  difcern  by  his  way  of  writing,  that  he  is  highly  fatisfied 
with  his  performances,  and  expects  that  he  (hall,  if  not  be  thanked  by  the  king,  at 
leaft  be  mentioned  in  the  news-book.  But  it  will,  I  fear,  be  rcquifite  to  tell  you,  that 
this  honeft  man  is  not  alone  of  his  mind  ;  for  being  his  landlord's  bailiff,  he  is  efteem- 
ed  at  that  rate  by  his  neighbours,  and  looked  upon  as  a  man  very  confiderable  in  his 
parifli ;  and  is  perhaps  thought  to  have  a  right  to  pity  moft  of  thofe,  that  do  not 
admire  what  he  has  now  been  doing.  And  yet  you  and  [,  who  pretend  not  to  be 
courtiers,  can,  in  his  rural  encomiums,  and  in  his  ill-contrived  way  of  honouring  his 
prince,  eafily  difcovcr  fo  much  that  might  have  been  mended,  and  fo  much  that 
might  be  laughed  at,  that  if  the  king,  according  to  his  wonted  gracioufnefs,  vouch- 
fafe  this  aftion  his  fmilcs,  it  mult  not  be  in  confideration  of  the  fuitablenefs  of  the 
performances  to  the  occafion,  but,  partly  as  they  proceed  from  a  hearty,  though  illr 
oprc'Vcd,  k i!ty  and  love,  and  partly,  as  the,  afford  him  a  iubject  of  merriment. 

And 
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And  not  only  the  nice  critics,  who  have  feen  thofe  magnificent  folemnitics,  and  heard 
the  eloquent  panegyrics,  wherewith  the  principal  cities  and  afTemblies  in  the  nation 
have  thought  they  did  but  part  of  what  they  ihould  *  and  not  only  thofe  afliduous 
courtiers,  who,  by  the  honour  of  a  nearer  accefs,  have  opportunities  (denied  to 
others)  of  difcovering  thofe  particularities,  that  may  beft  give  a  high  veneration  for 
a  great  pcrfon  and  a  great  prince,  to  thofe,  that  are  qualified  to  dtfcern  and  relifh 
fuch  things  :  not  only  thefe,  I  fay,  will  have  a  quite  other  opinion  of  the  rural  praifes, 
and  antique  ceremonies,  that  were  fo  well  liked  a  hundred  miles  from  London  but 
this  country-man  hirruelf,  if  he  were  admitted  to  the  court,  and  bred  a  while  there, 
would,  in  time,  fee  fo  great  a  diftance  betwixt  what  he  has  done,  and  what  a  pcrfon 
better  bred  might  have  done,  that  he  could  not  remember  without  blufhes,  what  he 
now  looks  upon  with  triumph. 

And  now  I  muft  on  this  occafion  confcfs  to  you,  Pyroclcs,  that  I  have  (on  other 
rifes)  feveral  rimes  been  revolving  in  my  thoughts,  what  the  angels  think  of  thofe 
praifes  and  defcriptions  of  God,  that  men  devife  (for  I  intend  not  here  to  fpeak  of 
thole  the  fcripture  fuggefts)  and  wherein  we  are  moft  applauded  by  others,  and  do 
oftentimes,  perchance,  applaud  ourfelves.  For  thofe  celcftial  courtiers  (if  I  may  fo 
call  them)  have  feveral  advantages  to  aflift  them  in  the  celebration  of  our  common 
mailer,  which  we  poor  mortals  want.  For  firft,  they  are  free  from  thofe  felfifh  and 
inordinate  affections,  that  too  often  hinder  us,  either  from  difcerning  the  excellency 
of  divers  of  God's  attributes  and  ways,  or  from  duly  acknowledging  it.  They  have 
no  fins  to  keep  them  from  defcrying  the  juftncfs  of  what  he  does  ;  they  have  no  in- 
gratitude to  oppofe  the  fuller  refcntments  of  his  goodnefs;  and  they  are  not  tempted, 
not  to  difcern  and  adore  his  wifdom,  for  fear  they  Ihould  appear  culpable  for  repining 
at  his  difpenlations.  And  indeed,  their  longevity  allowing  them  the  full  profpeft, 
from  end  to  end,  of  thofe  intricate  tranfactions  of  providence,  of  which  fliort- lived, 
mortals  do  commonly  fee  but  a  part ;  they  are  queftionlefs  far  more  fatisfied  with  the 
incomparably  better  contrivances  they  difcern  in  the  management  of  human  affairs, 
than  we  are  with  the  conduct  or  plots  of  the  moft  fkilfully  written  plays  and  ro- 
mances. Befides,  thofe  happy  fpirits,  of  whom  the  fcripture  tcls  us,  that  thcyfland  ui« 
before  God,  and  that  they  continually  fee  bis  face,  have  by  that  privilege  the  blefled  op-  "5Vb*- 
portunities  of  difcovering  in  the  Deity  they  contemplate  and  fcrve,  many  excellences,  ""'* 
which  even  they  could  never,  but  by  experience  have  formed  any  thoughts  of ;  and 
they  fee  in  one  another's  folemn  adorations  and  praifes  a  way  of  honouring  the  object 
of  them,  fo  much  tranfeending  the  utmoft  of  what  we  here  aim  at,  that  their  homages 
to  their  Creator  may  well  be  fuppofed  of  a  far  nobler  kind  than  ours.  And  laftly, 
when  1  confider,  how  much  lefs  unworthy  thoughts  and  exprerfions  touching  things 
divine  the  fame  pcrfon  may  have,  when  come  to  his  full  maturity  of  age  and  parts, 
and  whilft  he  was  but  a  child  in  both  •,  and  when  I  confider,  how  much  more  advan- 
tageous conceptions  of  the  wifdom  difplaycd  in  the  univerle,  ami  particularly  in  the 
contrivance  or  a  human  body,  one,  that  is  a  true  philofopher,  and  a  (kilful  anatomift, 
may  have,  in  comparifon  of  a  man  illiterate,  and  unacquainted  with  diflections  : 
when,  I  fay,  I  confider  thefe  things,  and  compare  the  dim  twilight  of  human  intel- 
lects in  this  life  with  that  clear  and  radiant  light,  which  the  fcripture  afcribes  to  an- 
gels •,  I  cannot  but  think,  that,  having  to  the  privilege  of  a  much  nearer  accefi  than, 
is  allowed  us  to  contemplate  God's  perfections,  the  advantage  of  having  incomparably, 
more  illuminated  intellects  to  apprehend  them  with,  they  muft  frame  otherguifc  con*- 
ceprions  of  the  divine  attributes,  and  glorify  the  pofleflor  at  an  otherguife  rate,  than 
is  allowed  to  thofe,  whofe  underftandings  are  fo  dim,  and  whole  refidcnce  is  fo  remote 
from  that  bkficd  place,  where  the  perfections  they  would  extol  arc  moft  difplayed. 

Assisted-' 
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Assisted  by  thefc  and  the  like  advantages,  PyrecUs,  thofc  happy  fpirits  may  well 
frame  notions,  and  employ  exprefllons  in  honour  of  their  Maker,  lb  far  tranfeending 
ours,  that,  though  the  angel's  goodnefs  keeps  them,  doubtlefs,  from  beholding  them 
with  contempt  5  yet,  we  may  well  think,  they  look  upon  them  with  fuch  a  kind  of 
pity,  as  that,  wherewith  great  wits  and  courtiers  look  upon  the  miftakes  and  imper- 
fections of  what  they  did  and  writ,  when  they  were  but  fchool-boys ;  and  as  that, 
wherewith,  when  we  (hall  be  admitted  to  the  focicty  of  the  angels,  we  fhall  look 
back  upon  our  former  felves.  No,  Pyrocles,  to  praiie  God  is  a  debt,  which,  though 
we  mould  ever  be  paying,  we  mull  always  owe  ;  not  only  becaufe  the  renewed  ob- 
ligations will  lafl.  as  long  as  we,  but  becaufe,  though  the  intire  fum  were  poflibly  to 
be  paid,  we  have  no  coin  of  the  value,  that  would  be  requifite  to  make  a  payment 
of  that  nature.    It  is  true  indeed,  that  fome  men  fay  much  more  than  others  upon  a 

H=b.  x.  fubject,  on  which  none  can  fay  enough,  and  which  even  the  fpirits  of  jujt  men  made 
perfeff  can  hut  imperfectly  celebrate.  It  may  be  too,  that  the  praifes  we  pay  to  God 
procure  us  fome  from  men,  and  perhaps  even  from  orators  and  encomiafts ;  and 
though  I  hope  no  man  can  lb  far  flatter  himfelf,  as  to  think  he  can  flatter  what  he  can 
never  do  right  to ;  yet  the  zealoufnefs  of  our  endeavours,  and  the  applaufe  that  others 
entertain  them  with,  may  perhaps  tempt  us  to  think,  that,  becaufe  in  our  expreflions 
we  have  furpafled  ourfclves,  we  have  almoft  equalled  our  theme :  as  if  to  make  our 
praifes  too  great  for  any  other  fubject,  were  fumcicnt  to  make  them  great  enough  for 
God.  But  alas,  how  widely  mull  we  be  miftaken  !  fince  our  exprefllons,  if  we  fpeak 
fenfe,  can  at  belt  but  fully  reprefent  our  conceptions,  and  thofc  being  but  the  notions 
of  a  finite  creature,  mu(t  needs  fall  extremely  fliort  of  perfections,  which  were  not 
what  they  are,  if  they  were  not  infinite.  No,  when  we  have  employed  the  lofiieft 
hyperboles,  and  exhaufted  all  the  celebrating  topics  and  figures  of  rhetoric  •,  when 
we  have  drefled  metaphyseal  abllractions  in  poetic  raptures  ;  when  we  have  ranfacked 
whatever  things  are  molt  excellent  among  the  creatures,  and  having  defecated  them, 
and  piled  them  up  together,  have  made  that  heap  but  a  rife  to  take  our  foaring  flight 
from ;  when  we  have  fummcd  up,  and  left  beneath  our  exprefllons,  all  that  we  are 
here  wont  to  acknowledge  above  them ;  nay,  when  inftructed,  as  well  as  inflamed, 

1  T.m.  11.  anj  tranfportcd  by  that  inacceffbk  light,  that  is  inhabited  by  what  wc  adore,  we  fcem 
railed  and  elevated  above  all  that  is  mortal,  and  above  ourfclves,  and  lay  things,  that 
nothing  elle  could  either  infpire  or  merit :  even  then,  I  fay,  thofc  cxprcflions,  which 
any  otnerwift  applied  would  be  hyperboles,  do  but  expreis  our  devotion,  not  the  di- 
vine object  ot  it,  and  declare  how  much  we  honour  him,  rather  than  what  he  is.  And 
indeed,  none  but  the  poileflbrof  an  infinite  intellect  can  be  able  to  fay,  what  the  poi- 
feflbr  of  other  infinite  perfections  dtferves  to  have  faid  of  him.  And  whatever  zea- 
lous (kill  we  praiie  God  with,  we  do  far  lefs  honour  him  than  injure  him,  if  we  think 
our  afpiringeft  praifes  can  arrive  fo  far,  as,  I  fay  not  to  reach,  but  fo  much  as  to  ap- 
proach their  fubject. 

But,  let  not  this  inevitable  impotence,  Pyrocles,  trouble  or  difcourage  us.  Thofc 
Ber.  nil.  blefled  fouls,  that  follow  the  lamb  uahitberfotvtr  be  goes,  do  (as  wc  arc  taught  in  the 
*•  Apocaiypfe)  make  it  their  bulinefs,  and  find  it  their  happincls,  to  Ipend  a  great  part 

ot  their  eternity  in  extolling  him,  by  whom  they  are  placed  in  a  condition,  where  they 
can  have  no  employrnenr,  but  what  is  holy  and  noble.  And  even  here  below,  the 
praifing  of  God  is  a  work,  wherein  wc  imitate,  though  we  do  not  equal  the  angels 
and  arc  buficd  in  the  lame  employment,  though  not  with  the  fame  (kiU.  Nay,  heaven 
itfclf  exempts  not  its  relidents  from  an  impotence,  which  belongs  to  creatures,  not  as 
they  are  imperfect  ones,  but  as  they  are  creatures.  Even  the  members  of  the  church 
triumphant  do  not  triumph  over  this  neceflary  impotence ;  their  praifes  may  need 

pardon, 
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pardon,  even  in  a  place  where  they  can  fin  no  more  j  and  they  can  expect  but  from 
GocJ's  goodnefs  the  acceptance  of  thofe  praifes,  that  are  improved,  as  well  as  occa- 
fioned,  even  by  their  being  made  partakers  of  his  glory.  Nay,  in  the  prophet  Ifaiab'%  ,fj"  *• 
extatic  vifion,  the  Seraphim  themfelves,  that  are  introduced,  as  anfwering  one  an- 
other's glad  acclamations  to  God,  are  likewife  reprefented,  as  covering  (out  of  refpect 
their  faces  with  their  wings.  But,  Pyrocles,  as  I  was  faying,  this  unavoidable  diiabi- 
lity  to  fay  things  worthy  of  God  need  not  at  all  trouble  us  ;  fince  we  pay  our  homages 
to  one,  whole  goodnefs  our  cxpreflions  can  as  little  equal,  as  they  can  his  other  attri- 
butes. He  that  created  us,  will  not  impute  it  to  us,  that  we  act  but  as  creatures ; 
and  fince  he  has  declared,  that  where  there  is  a  wilting  mind,  a  man  is  accepted  accord-  *  Cor. »;«. 
ing  to  what  be  has,  and  not  according  to  what  be  has  not ;  the  impotence  I  have  been 
fpeaking  of,  ought  to  bring  us  rather  joy  than  trouble,  fince  the  infinite  diftaoce  be- 
twixt us,  without  leflening  his  favourable  acceptance  of  our  praifes,  fuppofes  the 
boundlefs  perfections  of  him,  whom  thofe  praifes  (through  his  goodnefs)  hcrp  to  give 
us  an  intereft  in  i  and  no  fon  would  repine  at  his  royal  father's  greatnefs,  how  im- 
menfe  foever,  being  fure,  that  greatnefs  would  not  lelfen  his  kindnefs.  For  it  is  Ids 
defirable  to  be  able  to  defcribe  the  power  and  excellencies  of  him  we  have-  an  interdt 
in,  than  to  have  an  intereft  in  one,  whofe  power  and  goodnefs  exceeds  whatever  we 
can  fay  or  fancy  of  them. 

To  conclude,  Pyrecles,  fince  on  the  one  fide  God  is  mod  truly  faid  in  the  fcripture 
to  be  fo  glorious,  that  be  is  exalted  above  all  bleffmg  and  praife,  and  confequcntly,  though  Nci„ra 
J  could  (to  ufe  St.  Paul's  phrafe)  fpeak  with  the  tongues  of  men  and  angels ■,  yet  the  higbtft  '"-^ 
things  I  could  fay  of  the  divine  perfections,  mult  needs  be  therefore  far  below  tnem,  'u  ou*'a' 
becaufe  a  creature  were  able  to  fay  them.    And,  fince  on  the  other  fide,  it  is  of  us 
men,  that  God  vouchfafes  to  fay,  ivbofo  offerclb  praife,  glorifietb  me ;  and  his  tranf-  pw.  »»>'•• 
cendent  excellency  is  fo  far  from  being  inconfiftent  with  a  rcfembling  graciouinefs, 
that  fuch  a  benignity  is  one  of  the  moft  confpicuous  parts  of  it :  I  will  not  forbear 
to  pay  my  praifes  unto  one,  whofe  deferving  infinitely  more  than  I  can  offer  keeps  him 
not  from  accepting  as  much  lefs  than  he  deferves.    But  then  I  mull  not  prefume  to 
Jill  my  mouth  with  bis  praifes,  without  fenDbly  acknowledging,  that  there  is  not  any 
fubject,  whereon  my  exprefiions  can  more  want  eloquence,  than  on  this  fubject  i  even 
eloquence  itfclf  would  want  cxpreffions. 
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[In  the  fccond  Edition,  fomc  of  the  Tracts  were  enlarged  by  Experiments, 
and  the  work  increafed  by  the  addition  of  a  Difcourfe  about  ABSO- 
LUTE RE  ST  in  Bodies.] 


An  Advertifement  to  the  Reader  :  Prefixed  to  the 
firft  Edition,  put  forth,  A.  D.  1661. 

THE  publifher  defires,  that  the  reader  fhould  be  informed,  that  neither  were  the 
following  treatifes  written  near  about  the  fame  time  (fome  of  them  being  divers 
years  older  than  fomc  others)  nor  yet  arc  they  now  publilhed  in  the  fame  order  that 
they  were  written  in.  For  the  firft  of  thefe  difcourfes  (though  penned  about  four 
years  fince)  was  not  only  written  after  the  fecond,  third,  and  fourth,  but  after  divers 
other  efTays,  which  the  author  has  yet  lying  by  him  among  his  papers  j  it  being  in- 
tended for  a  kind  of  introduction  to  all  thole  treatifes,  which  under  feverel  names,  but 
chiefly  that  of  Pbyfiologkal  EJJays,  the  author  had  then  compofed.  But  having,  dur- 
ing the  late  confufions,  fodifpofed  of  his  papers  to  fecure  them,  that  he  could  not 
himfelf  feafonably  recover  them  ;  and  being  engaged  by  promife  to  fome  friends,  to 
let  about  half  a  dozen  of  his  fmall  traces  come  abroad  into  the  world  by  fuch  a  time, 
he  was  fain  to  fend  the  following  treatifes  to  the  prefs  as  they  came,  fome  at  one  time, 
fome  at  another,  to  his  hands.  And  this  his  occafions  did  now  and  then  reduce  him 
to  do  in  fuch  haftc,  that  he  could  not  attend  the  correcting  either  the  printer's  lapfes 
or  his  own,  and  particularly  was  was  obliged,  partly  by  hafte,  and  partly  by  a  dif- 
temper  in  his  eyes,  to  fend  away  the  Hiftory  of  Firmnefs  without  fo  much  as  reading 
it  over.  All  which  it  is  hoped  the  equitable  reader  will  conlidcr  in  his  favour,  and 
bear  with  what  may  be  imputable  to  fuch  circumftanccs. 

I  should  add  nothing  further,  were  it  not  that  to  fave  the  reader  the  trouble  of 
gucfling,  who  is  meant  by  that  Pyrofbilus,  to  whom  moft  of  the  following  treatifes 
are  addreffed,  I  think  it  rcquilite  to  inform  him,  that  the  perion  veiled  under  that 
name,  is  that  hopeful  young  gentleman,  Mr.  Richard  Jones,  only  fon  to  the  Lord 
Vilcount  Ranelagb  and  an  excellent  Lady,  fitter  to  the  author. 
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PROEMIAL  ESSAY, 

WHEREIN,  WITH  SOME 

Confiderations  touching  Experimental  Essays 

in  general, 

Is  interwoven  fuch  an  Introduction  to  all  thofe  written  by  the 
Author,  as  is  neceflary  to  be  perufed  for  the  better  under/land- 
ing  of  them. 

I KNOW  not,  Pyrophilus,  whether  what  you  will  meet  in  the  enfuing  difcourfea 
will  prove  worthy  of  your  taking  notice  of }  yet  I  dare  tell  you,  that  ir  all  my  en- 
deavours to  ferve  you  were  not  duties,  I  Jhould  think  I  might  deferve  your  thanks  for 
venturing  to  write  them  for  your  fake.    For  I  am  fufficiently  fenfible,  both  how  un- 
learned I  am,  and  in  how  learned  an  age  I  prefume  to  write  :  nor  has  the  great  number 
of  thofe  efcaped  my  obfervation,  who  finding  it  a  much  calier  talk  to  cenfure  expe- 
rimental conipofures  than  to  write  fuch,  endeavour  to  acquire  the  title  of  judicious, 
by  condeming  all  things,  that  themfelves  have  not  written,  or  thought  on.  And 
indeed,  Pyropbilusy  I  had,  befides  thefe,  fo  many  other  difcouraging  confiderations  in 
my  eye,  whilft  I  was  fetting  down  the  following  effays,  that  I  fhould  fcarcc  have  pro- 
fecuted  a  defign  fo  full  of  trouble,  and  fo  unlikely  by  its  fuccefs  to  make  amends  for 
it,  if  I  had  thought  it  free,  for  the  fecuring  of  my  own  quiet  and  credit,  to  fupprefs 
obfervations  which  might  prove  ferviceable  to  you,  who  having  luificiently  convcrfed 
with  books,  are  now  defirous  to  begin  to  converfe  with  things  themfelves.    But  I 
muft  confefs,  I  look  upon  experimental  truths  as  matters  of  fo  great  concernment  to 
mankind,  that  infpiteof  thejuft  fenfe  I  have  of  my  own  durabilities,  I  am  deterred 
from  complying  with  thofe  inclinations  and  motives  that  endear  filence  to  me,  by  con- 
fidering  the  fate  of  him,  who  though  he  had  lefs  entrufted  to  him  than  any  of  his 
companions,  was  yet  fevcrely  punifhed  for  burying  his  fingle  talent.    And  though, 
Pyropbilus,  I  could  not  without  fuch  reludtancy  rcfolvc  to  write,  yet  I  found  it  much 
more  uneafy  to  refolve  to  write  fo  foon.    For  1  could  not  but  confidcr,  that  being  yet 
but  very  young,  not  only  in  years,  but,  what  is  much  worfe,  in  experience,  I  have 
yet  much  more  need  to  learn,  than  ability  to  teach.    And  I  confidered  too,  that  after 
a  man  is  grown  fomewhat  acquainted  with  things  themfolves,  and  has  taken  lbme 
general  notice  of  the  cognations,  differences,  and  tendencies  of  their  properties,  he 
may  every  day  fo  much  improve  his  knowledge,  that  1  am  apt  to  think,  that  if  God 
fhould  be  pleafed  to  protradl  my  life  a  few  years  longer,  I  fhall  at  the  end  of  them  be 
able  to  look  upon  what  I  have  hitherto  written  with  pity,  if  not  with  blulhcs.  And 
I  have  often  obferved,  that  it  is  wont  to  happen  in  the  productions  of  the  mind,  as 
in  thofe  of  the  body.    For  as  thofe,  that  apply  themfelves  to  procreation  too  young, 
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and  before  they  have  attained  to  their  full  vigour  and  ftrength,  do  generally  both 
hinder  their  own  growth,  and  become  the  parents  but  of  weak  and  fhort-lived  chil- 
dren i  fo  they,  that  too  early,  and  before  their  judgment  and  experience  be  fully 
ripe,  addift  themfelves  to  write  books,  do  commonly  both  hinder  their  own  pro- 
ficiency in  knowledge,  and  write  but  immature,  and  therefore  feldom  lafting  treaties. 
Nor  mould  I,  Pyrophilus,  have  ever  prevailed  with  myfelf  to  prefent  you  lb  early 
thefe  difcourfes,  fince,  by  keeping  them  longer  by  me,  I  might  eafily  by  fecond 
thoughts,  and  frelh  experiences,  be  enabled  to  correct  and  enrich  them,  did  not  the 
frequent  and  dangerous  diftempers,  to  which  my  very  fickly  conftitution  has  of  late 
rendered  me  too  obnoxious,  make  mc  juftly  doubt,  whether  or  no,  if  I  mould  long 
forbear  to  write,  death  would  not  fooncr  come  than  the  cxpccled  maturity  of  age 
and  judgment.  And  though  I  had  no  fuch  confideration  to  move  mc  to  make  hilte 
to  tender  to  you  the  enfuing  difcourfes,  yet  this  would  fuflicc  to  engage  mc  to  prcicnt 
them  you  with  all  their  prcient  defects  j  that  if  I  mould  keep  them  till  I  can  make 
them  kfs  unworthy  of  you,  1  muft  keep  them  till  you  are  grown  paft  the  need  of 
them. 

And  now  that  I  have  told  you,  Pyrophilus,  both  why  I  have  written  the  enfuing 
difcourfes,  and  why  I  keep  them  not  by  me  long  enough  to  prefent  them  you  with 
fewer  imperfections ;  I  fuppofc  you  will  expect,  that  I  ftiould  next  tell  you,  why  I 
have  call  them  into  elTays,  rather  than  into  any  other  form.  To  fathfy  you  about 
this  particular,  Pyrepbilus,  1  muft  freely  acknowledge  to  you,  that  it  has  long  fcemed 
to  me  none  of  the  leaft  impediments  of  the  real  advancement  of  true  natural  philo- 
fophy,  that  men  have  been  fo  forward  to  write  fyftems  of  it,  and  have  thought  them- 
felves obliged  cither  to  be  altogether  filent,  or  not  to  write  lefs  than  an  entire  body  • 
of  phyfiology  :  for,  from  hence  feem  to  have  enfued  not  afew  inconveniences. 

And  firft,  when  men,  by  having  diligently  ftudicd  either  chymiftry,  anatomy,  bo- 
tanies, or  fume  other  particular  part  of  phyfiology,  or  perhaps  by  having  only  read 
authors  on  thofe  fubjc&s,  have  thought  themfelves  thereby  qualified  to  publiftl  corn- 
plea  I  fyftems  of  natural  philofophy,  they  have  found  tluintelves,  by  the  nature  of 
their  undertaking,  and  the  laws  of  method,  engaged  to  write  of  fevcral  other  things 
than  thofe,  wherein  they  had  made  themfelves  proficients ;  and  thereby  have  been 
reduced,  cither  idly  to  repeat  what  has  been  already,  though  perhaps  but  imperti- 
nently enough,  written  by  others  on  the  fame  fubjccls ;  or,  elfe  to  fay  any  thing  on 
them  rather  than  nothing,  left  they  Ihould  appear  not  to  have  faid  fomething  to  every 
part  of  the  theme,  which  they  had  taken  upon  themfelves  to  write  of. 

In  the  next  place,  the  fpecious  and  promifing  titles  and  comprchenfive  method  of 
thefe  fyftems  have  been  often  found  to  perfuade  unwary  readers,  that  all  the  parts  of 
natural  philofophy  have  been  already  fufficiently  explicated  ;  and,  that  confcquent'.y 
it  were  necdlcfs  for  them  10  put  themfelves  to  trouble  and  charges  in  making  further 
inquiries  into  nature,  fincc  others  having  already  fufficiently  made  it  their  bufinefs  to 
inveltigate  and  explicate  phyfiological  truths,  our  bufinefs  needs  now  be  no  more  than 
to  learn  what  they  have  taught,  and  thankfully  to  acquiefce  in  it. 

Nor  has  the  fyftctmatical  way  of  writing  been  prejudicial  only  to  the  proficiency  of 
fome  readers,  but  alio  to  the  reputation  of  fome  writers  of  fyftcmatical  books.  For 
it  not  (infrequently  happens,  that  when  a  writer,  to  vent  fome  few  peculiar  notions  or 
difcoverics  of  his  own,  prciumcs  to  write  a  whole  body  of  philofophy,  what  is  truly 
his  own,  though  excellent  in  its  kind,  is  cither  loft  in  the  croud  of  the  things  he  h.is 
borrowed  from  others,  and  fo  comes  to  be  over-looked,  or  at  leaft  not  fufficiendy 
taken  notice  of,  by  the  reader  •,  or  elle  the  v. n welcome,  and  yet  in  fuch  compofurcs 
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fcarce  evitable,,  repetition  of  many  things,  that  others  had,  I  know  not  how  often, 
written  before,  occafions  the  laying  afide  of  the  whole  book,  as  a  rhapfody  of  trite 
and  vulgar  notions,  fcarce  worth  the  pcrufing.  And  by  this  means  the  author  often 
lofes  the  reputation  of  his  peculiar  notions,  as  well  as  the  reader  the  benefit  of  them  ; 
and  that,  which  would  have  made  an  excellent  «nd  fubftantial  cflay,  patTes  but  for  a 
dull  and  empty  book. 

But  the  worft  inconvenience  of  all  is  yet  to  be  mentioned  •,  and  that  is,  That 
whilft  this  vanity  of  thinking  men  obliged  to  write  either  fyftcms  or  nothing  is  in 
requcft,  many  excellent  notions  or  experiments  arc,  by  fober  and  modeft  men,  fup- 
prclled  ;  becaufc  fuch  perfons  being  forbidden  by  their  judgment  and  integrity  to 
teach  more  than  they  underftand,  or  affert  more  than  they  can  prove,  are  likcwile 
forbidden  by  cuftom  to  publilh  their  thoughts  and  obfervations,  unlcfs  they  were  nu- 
merous enough  to  fwell  into  a  fyftem.  And  indeed  it  may  be  doubted,  whether  the 
fyftematical  writers  have  not  kept  the  world  from  much  more  ufeful  compofures  than 
they  have  prefented  it  with.  For  there  arc  very  few  men,  if  any  at  all,  in  tlx  world, 
that  are  enriched  with  a  competent  ftock  of  experiments  and  and  obfervations  to  make 
out  clearly  and  folidly,  I  fay  not  all  the  phenomena  of  nature,  but  all  thole,  that  be- 
long to  chymiftry,  anatomy,  or  any  fuch  confidcrablc  fubordinate  doctrine  of  phyfio- 
logy.  A nd  thole  very  men,  that  arc  diligent  and  judicious  enough  to  ftudy  profpe- 
roufly  any  of  thoi'e  partsrof  phyfiology,  arc  obliged  to  fpend  lb  much  time  in  the  ac- 
curate profexution  of  that,  ami  are  worn  to  be  thereby  made  fo  war)',  and  lb  tho- 
roughly acquainted  with  the  difficulty  of  phyfiological  inveftigations,  that  they  will 
leaft  ot  all  men  be  f jrward  to  write  fyftcms. 

Axd  wh.it  1  fay,  Pyrcpbilus,  of  the  inconveniences,  that  have  hitherto  been  ob- 
ferved  to  flow  from  men's  forward  nefs  to  write  entire  bodies  of  philofophy,  may  be, 
in  its  degree,  applied  to  the  practice  of  thofe,  that  pretend  to  give  us  compleat  ac- 
counts of  chymiitry,  or  almoft  (I  fay  almoft)  any  other  confiderab'te  and  comprehen- 
sive part  of  natural  philofophy :  though  I  deny  not,  that  in  fuch  attempts,  which  arc 
much  lefs  difficult  than  the  former,  lame  men  have  done  mankind  confiderable  fer- 
vice,  though  they  have  not  fully  performed  what  the  titles  of  their  writings  teem  to 
promifc.  Nor  am  I  fo'  rigid  as  to  be  unwilling,  that,  from  time  to  time,  fome  very 
knowing  writer  mould  publilh  a  fyftem  of  phyfiology,  or  any  part  of  it,  according 
to  the  belt  authors  and  obfervations  of  that  time :  for  fuch  a  work  may  be  ufeful, 
partly,  for  the  Lnftructing  of  youth  in  fchools  and  academics  •,  and  partly,  that  men 
may  have,  from  time  to  time,  an  inventory  of  what  hath  been  already  difcovcred 
whereby  the  needlels  labour  of  fceking  after  known  things  may  be  prevented,  and 
the  progress  of  mankind,  as  to  knowledge,  might  the  better  appear.  But  then  it  is 
to  be  uifhed,  that  fuch  writings  were  not  publifned  but  by  very  intelligent  perfons, 
nor  till  fome  confiderable  improvement  have  been  made  in  knowledge  lince  the  hit 
work  of  that  nature.  Nor  would  I  be  thought  to  dtfattow  fuch  writings  of  very 
learned  men,  as  though  they  may  bear  very  general  titles,  yet  arc  not  publilhcd  by 
their  authors  as  com  pleat  bodies  or  fyftems  of  phyfiology,  but  rather  as  general  prin- 
ciples (almyft  like  the  hypothefes  of  aftronomers,  to  afldf  men  to  explicate  the  already- 
known  phenomena  of  nature.  For  of  fuch  kind  of  writings,  if  their  authors  be- 
tas for  the  moll  part  they  arc)  ,  fubtile  and  inquifitivc  men,  t!-,ere  may  be  very  good 
ufc,  not  fo  much  by  their  gratifying  the  intellect  with  the  plaufiblc  account  of  iome 
of  nature's  myfieries ;  as  becaufc  on  the  one  fide  their  writers,  to  make  good  their 
r.ew  opinions,  mult  either  bring  new  experiments  and  obfervations,  or  elfe  mult  con- 
fidcr  thofe,  that  arc  known  already,  after  a  new  manner,  and  thereby  make  us  take 

notice 


Some  Considerations  touching 

notice  of  fomething  in  them  unheeded  before ;  and  on  the  other  fide,  the  curiofity  of 
readers,  whether  they  like  or  difapprove  the  hypothefis  propofed,  is  wont  to  be  there- 
by excited  to  make  trial  of  fevcral  things,  which  feeming  to  be  confequences  of  this 
new  doctrine,  may,  by  their  proving  agreeable  or  repugnant  to  experiment,  either 
eftablifh  or  overthrow  it. 

And  that  you  may  know,  Pyrophilus,  what  kind  of  writings  I  mean,  I  lhall  name 
to  you  the  learned  Gajfendus  his  little  Syntagma  of  Epicurus's  philofophy,  and  that  moll 
ingenious  gentleman  Monficur  Defcartes  his  principles  of  philofophy.    For  though  I 
purpofely  refrained,  though  not  altogether  from  tranfiently  confulting  about  a  few 
particulars,  yet  from  feriouQy  and  orderly  reading  over  thofc  excellent  (though  dis- 
agreeing) books,  or  fo  much  as  Sir  Francis  Bacon's  Novum  Organum,  that  I  might 
not  be  prepoflcfled  with  any  theory  or  principles,  till  1  had  fpent  fome  time  in  trying 
what  things  themfclves  would  incline  me  to  think  ;  yet  beginning  now  to  allow  my- 
felf  to  read  thofe  excellent  books,  I  find  by  the  little  I  have  read  in  them  already, 
that  if  I  had  read  them  before  I  began  to  write,  I  might  have  enriched  the  enfuing 
eflays  with  divers  truths,  which  they  now  want,  and  have  explicated  divers  things 
much  better  than  I  fear  1  have  done.    But  of  fuch  writers  the  number  is  yet  (and  will 
I  fear  always  be)  fo  fmall,  that  I  fhall  not  need  to  make  many  exceptions,  when  I  treat  * 
of  the  ufcfulnefs  of  writing  books  of  effays,  in  comparifon  of  that  of  writing  fyfte- 
matically :  or,  at  leaft,  Pyrophilus,  whilft  1  prefume  not  to  judge  of  other  men's  abi- 
lities, I  hope  it  may  be  lawful  for  me  to  confefs  freely  to  you  concerning  myfclf,  that 
I  am  very  fcnfible  of  my  being  far  from  having  fuch  a  ftock  of  experiments  and  ob- 
fervations,  as  I  judge  requifite  to  write  fyftematically ;  and  I  am  apt  to  impute  many 
of  the  deficiencies  to  be  met  with  in  the  theories  and  rcafonings  of  fuch  great  wits  as 
Arifiotlt,  Campanula,  and  fome  other  celebrated  philofophers,  chiefly  to  this  very 
thing,  that  they  have  too  haftily,  and  either  upon  a  few  observations,  or  at  leaft  with- 
out a  competent  number  of  experiments,  prelumed  to  eftablifh  principles,  and  deliver 
axioms.    For  it  very  rarely  otherwifc  happens,  than  that  theories,  that  are  grounded 
but  upon  few  and  obvious  experiments,  are  fubject  to  be  contradicted  by  fome  fuch 
inftances,  as  more  free  and  diligent  inquiries  into  what  of  nature  is  more  abftrufe,  or 
even  into  the  lefs  obvious  qualities  of  things,  arc  wont  to  bring  to  light.    I  remem- 
ber, that  being  once  at  Leydtn,  I  was  brought  to  the  top  or  a  tower,  where,  in  a 
darkened  room  (fuch  as  is  now  ufed  in  many  places  to  bring  in  the  fpecies  of  external 
object)  a  convex  glafs,  applied  to  the  only  hole,  by  which  light  was  permitted  to 
enter,  did  project  upon  a  large  white  fheet  of  paper,  held  at  a  juft  diftance  from  it, 
a  lively  rcprclentation  of  divers  of  the  chief  buildings  in  the  town  •,  all  which,  upon 
the  admiflion  of  more  light  into  the  room,  by  opening  the  window,  did  immediately 
difappear.    And  methinks,  Pyrophilus,  that  in  divers  of  the  philofophical  theories, 
that  have  been  formerly  applauded,  fomething  not  unlike  this  may  be  eafily  obfcrved  . 
for  though,  whilft  they  are  looked  on  with  fuch  a  weak  and  determinate  degree  of 
light,  they  may  appear  very  artificial  and  well-proportioned  fabrics,  yet  they  appear 
io  but  in  that  twilight,  as  it  were,  which  is  rcquilite  to  their  confpicuoufnefs.  For 
if  but  a  full  light  of  new  experiments  and  obfervations  be  freely  let  in  upon  them,  the 
beauty  of  thofe  (delightful,  but  fantaftical)  ftructures  does  immediately  vanifh. 

And  truly,  Pyrophilus,  if  men  could  be  perfuaded  to  mind  more  the  advancement 
of  natural  philofophy  than  that  of  their  own  reputations,  it  were  not,  methinks,  very 
uneafy  to  make  them  fcnfible,  that  one  of  the  confiderablcft  fcrviccs,  that  they  could 
do  mankind,  were  to  let  themfclves  diligently  and  induftrioufly  to  make  experiments 
a;id  collect  obfervations,  without  being  ovtr-jorward  to  cfiablifti  principles  and  axioms, 
i  believing 
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believing  it  uneafy  to  erect  fuch  theories,  as  are  capable  to  explicate  all  the  phaeno- 
mena  of  nature,  before  they  have  been  able  to  take  notice  of  the  tenth  part  of  thofe 
phenomena,  that  are  to  be  explicated.  Not  that  I  at  all  difallow  the  ufe  of  reafoning 
upon  experiments,  or  the  endeavouring  to  difcern  as  early  as  we  can  the'  confedera- 
tions, and  differences,  and  tendencies  of  things  :  for  fuch  an  abfolute  fufpenfion  of 
the  exercife  of  reafoning  were  exceeding  troublefome,  if  not  impoffible.  And,  as  in 
that  rule  of  arithmetic,  which  is  commonly  called  regula  falft%  by  proceeding  upon  a 
conjecturally-fuppofed  number,  as  if  it  were  that,  which  we  inquire  after,  we  arc  wont  to 
come  to  the  knowledge  of  the  true  number  fought  for ;  fo  in  phyfiology  it  is  fome- 
times  conducive  to  the  dilcovery  of  truth,  to  permit  the  understanding  to  make  an 
hypothefis,  in  order  to  the  explication  of  this  or  that  difficulty,  that  by  examining 
how  far  the  phenomena  are,  or  are  not,  capable  of  being  folved  by  that  hypothefis, 
the  understanding  may,  even  by  its  own  errors,  be  inftruded.  For  it  has  been  truly 
obferved  by  a  great  philofophcr,  that  truth  does  more  cafily  emerge  out  of  error  than 
confufion.  That  then,  that  I  with  for,  as  to  fy  (terns,  is  this,  that  men,  in  the  firft 
place,  would  forbear  to  eftablilh  any  theory,  till  they  have  confultcd  with  (though  not 
a  fully  competent  number  of  experiments,  fuch  as  may  afford  them  all  the  pheno- 
mena to  be  explicated  by  that  theory,  yet)  a  confiderablc  number  of  experiments,  ir> 
proportion  to  the  comprehenfivenefs  of  the  theory  to  be  erected  on  them.  And,  in 
the  next  place,  I  would  have  fuch  kind  of  iuperftruclures  looked  upon  only  as  tem- 
porary ones  ,  which  though  they  may  be  preferred  before  any  others,  as  being  the 
leaft  imperfect,  or,  if  you  pleafe,  the  beft  in  their  kind  that  we  yet  have,  yet  arc 
they  not  entirely  to  be  acquiefced  in,  as  abfolutely  perfect,  or  uncapablc  of  improv- 
ing alterations. 

It  were  very  poflible,  Pyrcpbilus,  to  let  you  fee,  that  all  that  has  been  faid  to  re- 
commend to  you  that  form  of  writing,  which  (in  imitation  of  the  French)  we  call 
effays,  is  but  a  part  of  what  may  be  pertinently  laid  to  the  fame  purpofe.  But  be- 
caufc  this  introductory  difcourfe  itfelt  is  to  be  but  an  effay,  not  a  book,  I  dare  not 
long  infift  upon  the  advantages  of  this  fort  of  difcourfes.  Only  becaufe  I  think,  that 
if  1  could  engage  you,  Pyropbilus,  and  fuch  other  ingenious  perfons,  to  caft  their 
phyfiological  observations  and  reflections  into  experimental  effays,  I  mould  thereby  do 
real  learning  no  triflirpr  ltrvice,  by  bringing  fo  ullful  a  way  of  writing  into  the  rcquefb 
it  delerves  •,  upon  this  confidcration,  I  lay,  1  inuft  beg  leave  to  reprelent  to  you  this 
great  conveniency  of  effays,  that  as  in  them  the  reader  needs  not  be  clogged  with 
tedious  repetitions  of  what  others  have  faid  already,  fo  the  writer,  having  for  the 
moft  part  the  liberty  to  leave  off  when  he  pleafe?,  is  not  obliged  to  take  upon  him  to 
teach  others  what  himfelf  docs  not  underftand,  nor  to  write  of  any  thin<;  but  of  what 
he  thinks  he  can  write  well.  And  if  fuch  effays  be  but  as  they  fhould  be  competently 
flocked  with  experiments,  it  is  the  reader's  own  fault,  if  he  be  not  a  learner  by  them : 
for  indeed  when  a  writer  acquaints  me  only  with  his  own  thoughts  or  conjectures, 
without  inriching  his  difcourfes  with  any  real  experiment  or  observation,  if  he  be 
millaken  in  his  ratiocination,  I  am  in  fome  danger  of  erring  with  him,  and  at  leaft 
am  like  to  lofe  my  time,  without  receiving  any  valuable  compenfation  for  that  great 
lofs  :  but  if  a  writer  endeavours,  by  delivering  new  and  real  obfervations  or  experi- 
•  ments,  to  credit  his  opinions,  the  cafe  is  much  otherwife  j  for  let  his  opinions  be 
never  fo  falfe,  his  experiments  bring  true,  I  am  not  obliged  to  believe  the  former, 
and  am  left  at  liberty  to  benefit  myfclr  by  the  latter  ;  and  though  we  havecrroneoufly 
fuperflrufled  upon  his  experiments,  yet  the  foundation  b.ing  folid,  a  more  wary 
builder  may  be  very  much  furthered  bv  it  in  the  erection  of  more  judicious  and  con- 
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fiftent  fat* ks.  Such  a  writer,  if  I  be  not  wanting  to  myfelf,  will  certainly  teach  me 
itfcftll  truths,  and  it"  it  be  not  my  fault,  he  can  lead  me  into  no  errors  •,  and  often- 
times the  very  experiments,  that  he  delivers,  befides  that  they  may  be  applicable  to 
many  other  purposes  unthought  of  by  him,  may  be  cither  iufficient,  or  at  leall  help- 
ful  to  the  very  dil'covery  of  the  errencoufnef*  of  the  opinions  they  are  alleged  to  coun- 
tenance: and  I  may  account,  that  a  man,  that  gives  me,  together  with  his  conjec- 
tures (though  erroneous)  in  matters  of  phyfiology,  lbme  noble  experiment  or  obler- 
vation,  by  which  he  pretends  to  verify  them,  does  mc  no  greater  injury,  than  Galileo 
upon  his  iirit  invention  of  the  tclelcope  would  have  done  an  aftronomcr,  if  he  had 
told  him,  that  he  had  difcovered  in  heaven  thofe  imaginary  new  ftars,  which  a  late 
mathematician  has  fancied  himfcif  to  have  defcricd  there,  and  at  the  fame  time  had 
made  him  a  prefent  of  an  excellent  tekllopc,  with  expectation  thereby  the  receiver 
mould  be  made  of  the  giver's  opinion  ;  for  by  the  help  of  his  inltrumcnt  the  aftro- 
nomcr might  not  only  make  divers  uletul  obiervations  in  the  Iky,  and  perhaps  detect 
new  lights  there,  but  dilicem  alio  his  miftakc,  that  gave  it  him. 

After  what  has  been  faid,  Pyropbilus,  of  the  uiefulnefs  of  experimental  elTays, 
we  imift  proceed  to  fay  fomcthing  concerning  the  manner  of  writing  them  :  but  be- 
came you  will  alio  expect  to  receive  lbme  account  of  the  enfuing  difcourfes,  I  lhall  not 
treat  of  thofc  two  fubjects  a  part,  but,  in  difcourfing  of  the  following  eflfays,  fliall 
take  occafion  to  acquaint  you  with  part  of  my  thoughts  concerning  fuch  kind  of 
compofurcs  in  general,  the  other  confiderations  belonging  to  the  fame  fubject  being 
already  upon  feveral  occaflons  dilpcrfed  among,  and  to  be  met  widi  in  the  enfuing 
difcourfes  themfelves. 

And  firft,  as  for  the  ftyle  of  our  experimental  efTays,  I  fuppofe  you  will  readily 
find,  that  I  have  endeavoured  to  write  rather  in  a  philofophital  than  a  rhetorical 
ftrain,  as  defiring,  that  my  expreflions  Ihould  be  rather  clear  and  fignificant,  than 
curioufly  adorned  :  for  to  a  fubject  of  the  ferious  and  important  nature  of  phyfiology 
that  faying  may  unqueftionably  be  applied,  Ornari  res  ipfa  negat,  contenta  doceri.  And 
certainly  in  thefe  difcourfes,  where  our  defign  is  only  to  inform  readers,  not  to  delight 
or  pcrfuadc  them,  pcrfpicuity  ought  to  be  eftecmed  at  leaft  one  of  the  belt  qualifica- 
tions of  a  ftyle  ;  and  to  affect  needlefs  rhetorical  ornaments  in  fetting  down  an  expe- 
riment, or  explicating  fomething  abftrufc  in  nature,  were  little  lefs  improper,  than  it 
were  (for  him  that  defigns  not  to  look  directly  upon  the  fun  itfelf)  to  paint  the  cyc- 
glaflcs  of  a  telefcope,  whole  cle3rnefs  is  their  commendation,  and  in  which  even  the 
molt  delightful  colours  cannot  fo  much  plcafe  the  eye,  as  they  would  hinder  the  fight. 
And  that  it  may  not  be  fulpccled,  that  thofe,  that  would  not  have  it  requiftte  to  im- 
p!oy  a  florid  ftyle  in  treating  of  philofophical  fubjects,  do  but  in  their  own  excufe 
deny  the  neceflity  of  fuch  rhetorical  embelliftiments  as  they  are  not  able  to  afford 
their  compofures,  give  me  leave  to  fubjoin,  that  it  was  not  an  unpolilhcd  naturalift, 
but  that  prince  of  orators,  Cicero  himfelf,  who  made  this  ftudious  declaration  ;  Omne 
(fays  he)  quod  de  re  bona  diluddc  dicitur,  prtclare  mibi  dici  videtur :  ifliufmodi  attttmres 
velle  ornate  dicer r,  pueri.e  ft :  plane  autem  &  perfpicue  expedire  pojfe,  dotlt  &  intelligcntis 
i'iri.  But  1  mult  not  Inner  myfelf  to  flip  unawares  into  the  common  place  of  the 
unfitnefi  of  too  fpruce  a  ftyle  for  ferious  and  weighty  matters  •,  and  yet  I  approve  not 
that  duil  and  infipid  way  of  writing,  which  is  practifed  by  many  chymifts,  even  when 
they  digrefs  from  phyfiological  fubjects.  For  though  a  philofopher  need  not  be  fol- 
licitous,  that  his  ftyle  ftiould  delight  its  reader  with  his  fioridnels,  yet  I  think  he  may 
very  well  be  allowed  to  take  a  care,  that  it  difguft  not  his  reader  by  its  flatnefs,  efpe- 
cially  when  he  docs  not  fo  much  deliver  experiments  or  explicate  them,  as  make  re- 
flections 
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flections  or  difcourfcs  on  them  :  for  on  fuch  occafions  he  may  be  allowed  the  liberty 
of  recreating  his  reader  and  himfelf,  and  manifefting,  that  he  declined  the  ornaments 
of  language,  not  out  of  neceflity,  but  difcretion,  which  forbids  them  to  be  ufed, 
where  they  may  darken  as  well  as  adorn  the  fubject  they  are  applied  to.  Thus  (to  re- 
fume  our  former  comparifon)  though  it  were  foolifh  to  colour  or  enamel  upon  the 
glaffes  of  telefcopes,  yet  to  gild  or  otherwifc  embellilh  the  tubes  of  them,  may  render 
them  more  acceptable  to  the  ulers,  without  at  all  leflening  the  elearnefs  of  the  object 
to  be  looked  at  through  them. 

And  as  *for  exotic  words  and  terms  borrowed  from  other  languages,  though  I  ex- 
pect, that  perfons  not  converfant  in  the  philofophical  compofures  written  (elpccially 
of  late)  in  our  language  will  be  apt  to  fufpect  me  for  the  willing  author  of  divers  new 
words  and  expreflions ;  yet  as  for  you,  Pyropbilus,  who  pcrufc  other  than  moral, 
theological,  and  hiftorical  books  inEnglifh,  and  find  how  much  ufe  is  made  in  them 
of  exotic  terms,  I  hope  you  will  find,  that  I  have  not  at  all  affected  them,  but  have 
rather  ftudioufly  declined  the  ufe  of  thofe,  which  cuftom  has  not  rendered  familiar, 
unlcfs  it  be  to  avoid  the  frequent  and  unwelcome  repetition  of  the  fame  word  (lb 
troublefome  to  the  ear,  and  fo  much  forbidden  by  orators)  or  for  fome  peculiar  figni- 
ficancy  of  fome  fuch  word,  whofc  energy  cannot  be  well  expreffed  in  our  language,  at 
leaft  without  a  tedious  circumlocution.  And  in  fuch  cafes,  Pyropbilus*  I  luppofe  a 
writer  may  be  allowed  to  ufe  exotic  terms  i  efpecially  when  cullom  has  not  only  de- 
nizened them,  but  brought  them  into  requeft.  For,  as  in  the  falhions  of  clothes, 
though  perhaps  fools  begin  them,  yet  wife  men,  when  they  arc  once  generally  receiv- 
ed, fcruple  not  to  follow  them,  becaufe  then  obftinatcly  to  decline  them  would  be  as 
ridiculoufly  Angular  as  at  firft  it  would  have  been  to  begin  them :  fo  in  exotic  words,  ' 
when  cuftom  has  once  made  them  familiar  and  efteemed,  fcrupuloufly  to  decline  the 
ufe  of  them  may  be  as  well  a  fault,  as  needlefsly  to  imploy  them  :  for  it  is  not  the 
ufe,  but  the  affectation  of  them,  that  is  unworthy  a  philofopher.  And  from  the 
latter  of  thofe  I  hope  I  have  kept  myfelf  far  enough  -,  for  I  lhould  think  myfclf  guilty 
of  a  very  childifti  vanity,  if  the  ufe  I  made  of  languages  were  fo  to  write  as  to  be  the 
lefs  underftood.  But  befides  the  unintentional  deficiencies  of  my  ftyle,  I  have  know- 
ingly and  purpofcly  tranfgreffed  the  laws  of  oratory  in  one  particular,  namely,  in 
making  fometimes  my  periods  or  parenthefes  over-long  :  for  when  I  could  not  within 
the  compafs  of  a  regular  period  comprife  what  I  thought  requifitc  to  be  delivered  at 
once,  I  chofc  rather  to  neglect  the  precepts  of  rhetoricians,  than  the  mention  of  thofe 
things,  which  1  thought  pertinent  to  my  fubject,  and  ufcfuJ  to  you,  my  reader.  And 
for  this  fault,  Pyropbilus,  fince  I  have  made  myfclf  guilty  of  it  but  for  your  fake,  1 
think  I  ought  to  obtain  your  pardon  at  leaft  as  eafily  as  my  own,  fince  barely  to  keep 
you  from  lofing  any  tiling,  that  I  conceived  might  be  ferviccable  to  you,  1  knowingly 
expofe  my  ftyle  to  be  cenfured  as  difproportionate  to  itfelf. 

The  next  thing,  Pyropbilus,  of  which  I  am  to  give  you  an  account,  is,  why  I  have 
in  the  enfuing  effays  delivered  many  experiments  and  obfervations,  which  may  kern 
flight  and  eafy,  and  fome  of  them  obvious  alio,  or  clfc  perhaps  mentioned  by  othcr> 
already.  To  fatisfy  you  about  this,  I  muft  inform  you,  that  many  of  the  particular:-, 
which  we  are  now  confidcring,  were  in  my  firft  defign  coile&ed  in  order  to  a  continu- 
ation of  the  Lord  Vtrulam\  Sylva  Syharum,  or  natural  hiftory.  And  that  my  in- 
tended centuries  might  refemble  his,  to  which  they  were  to  be  annexed,  it  was  requi- 
fite,  that  fuch  kind  of  experiments  and  obfervations,  as  we  have  been  newly  Ipeak- 
ing  of,  fhould  make  up  a  confidcrablc  part  of  them.  And  indeed  it  were  to  be 
wilhed,  that  fuch  inquifitivc  perfons,  as  cannot  be  at  the  charge,  or  have  net  the  op- 
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portunity,  of  making  new  experiments,  would  bufy  themfclves,  as  they  have  oppor- 
tunity, in  induftrioufly  collecting,  and  carefully  fetting  down  the  phenomena  to  be 
niet  with  without  the  afliftance  of  new  experiments,  efpccially  fuch  particulars,  as 
feem  cither  to  be  of  moment  in  order  to  the  hinting  or  confirmation  of  fome  confide- 
rable  truth,  or  to  the  detection  of  fome  applauded  error,  or  elfe  to  have  been,  though 
obvious  enough,  yet  little  taken  notice  of.  For  I  am  confident,  that  very  much  may 
be  done  towards  the  improvement  of  philofophy  by  a  due  confidcration  of,  and 
reflexion  on,  the  obvious  pha:nomena  of  nature,  and  thole  things,  which  arc  almoft 
in  every  body's  power  to  know,  if  he  pleafes  but  ferioufly  to  heed  them ;  and  I  make 
account,  that  attention  alone  might  quickly  furnifh  us  with  one  half  of  the  hiftory  of 
nature,  as  well  as  induftry  is  requifite,  by  new  experiments,  to  enrich  us  with  the 
other.  And  therefore  I  confefs  I  think  myfclf  beholden  to  him,  that  firft  makes  ine 
take  notice  of  what  I  might  eafily  have  known,  but  heeded  not  before :  it  not  feldom 
happening,  that  we  are  prejudiced  by,  though  we  do  not  complain  of  that  igno- 
rance, from  which  we  might  relieve  ourfelves,  if  we  did  but  diligently  turn  our  eyes, 
to  the  obfervations,  wherewith  even  neigKbouring  and  familiar  objects  would,  if  duly 
confulted,  prefent  us.  But  I  digrefs ;  and  therefore  muft  ftep  back  into  the  way, 
and  tell  you,  that  the  reafons,  why  I  firft  dcfigned  the  narrative  of  what  I  had  tried 
and  obferved  for  a  continuation  of  Sir  Francis  Bacon's  Natural  Hiftory,  you  will 
meet  with  in  my  preface  to  that  fpecimen  of  the  intended  continuation,  which  I  have 
given  to  thofe  of  my  eflays,  that  treat  of  promifcuous  experiments :  and  the  reafon, 
why  I  have  fince  declined  that  fuccinct  way  of  writing,  is  for  the  fake  of  Pyropbilus, 
that  I  might  have,  in  a  more  free  and  uncircumfcribed  way  of  difcourfing,  a  greater 
liberty  to  infift  on  and  mantfeft  the  reafonablencfs  of  fuch  animadverfions,  as  I 
thought  fcafonable  for  a  pcrlbn,  who,  though  a  great  proficient  in  the  other  parts  of 
philofophy,  is  but  a  beginner  in  experimental  learning.  And  the  fecond  reafon, 
'why  I  have  often  made  ule  of  feemingly  flight  experiments,  is,  becaufe  fuch  are  more 
eafily  and  cheaply  tried,  and  they  being  alleged  for  the  moft  part  to  prove  fome 
affertion,  or  credit  fome  admonition,  I  thought  their  eafinefs  or  obvioufnefs  fitter  to 
recommend  them,  than  depreciate  them ;  and  I  judged  it  fomewhat  unkind,  or  at 
leaft  indifcreet,  to  refer  you  moft  commonly  for  proof  of  what  I  delivered,  to  fuch 
tedious,  fuch  difficult,  or  inch  intricate  procefies,  as  either  you  can  fcarcc  well  make, 
unlefs  you  be  already,  what  I  defire  my  experiments  fhould  help  to  make  you, 
a  (kilful  chymift ;  or  elfe  are  as  difficult  to  be  well  judged,  as  the  truth  they 
fliould  difcover  is  to  be  difcerned.  I  was  alfo  hopeful,  that  the  eafinefs  of  divers 
tilings  inviting  you  to  make  trial  of  them,  and  keeping  you  from  being  difappointed 
in  your  expectations,  the  fuccels  of  your  firft  attempts  would  incourage  you  to  make 
trial  alfo  of  more  nice  and  difficult  experiments.  And  till  you  have  tried  them,  do 
me  the  right  to  think,  that  I  deal  not  unfincerely  with  you. 

The  reafons  of  my  having  divers  times  recorded  experiments,  which  you  may  have 
formerly  met  with,  and  perchance  even  in'printed  booxs,  I  havcelfewhere  deduced  in 
a  peculiar  difcourfe  on  that  fubjed ;  and  therefore  fliall  now  only  add,  that  by  reafon 
of  my  being  as  yet  a  ftranger  to  the  German  tongue,  wherein  the  moft  and  beft 
chymical  books  are  laid  to  be  written,  I  may  have  fct  down  divers  chymical  experi- 
ments and  obfervations,  that  are  extant  already  in  that  Hermetical  language,  (if  I 
may  fo  call  it)  without  having  had  them  from  their  Dutch  publiflier?,  or  fo  much  as 
dreamed  of  their  having  been  divulged  by  any  man.  I  have  likewife  in  my  preface 
to  the  eflays,  that  you  will  meet  with  under  the  title  of  Promifcuous  Experiments,  given 
you  an  account,  why  I  have  not  refrained  from  mentioning  divers  things,  which  may 
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feem  very  flight,  becaufe  very  obvious  :  and  I  have  long  had  thoughts  to  inform  you 
in  an  intirc  difcourfc  to  be  written  on  purpofe,  why  I  think,  that  even  the  trivial,  and 
therefore  flighted,  truths  of  phyfiology  ought  not  to  be  defpifed.  And  for  my  own 
part,  I  fliall  not  fcruple  to  confefs  to  you,  that  I  difdain  nOt  to  take  notice  even  of 
ludicrous  experiments,  and  think,  that  the  plays  of  boys  may  fometimes  deferve  to 
be  the  ftudy  of  philofophers :  for  as  when  we  go  a  hunting,  though  the  flight  of  the 
hare  and  the  purfuit  of  the  dogs  be  to  us  but  fport  and  recreation,  yet  the  beafls 
themfelvcs  are  extreamly  earneft,  the  one  to  fave  his  threatened  life  by  flight,  and 
the  other  to  overtake  his  defired  prey  j  fo  nature  ads  very  ferioufly  in  all  the  other 
things,  that  we  make  fports  with,  and  is  in  very  good  earneft,  whether  we  men  be 
fo  or  no. 

Perhaps  you  will  wonder,  Pyropbilus,  that  in  almoft  every  one  of  the  following 
eflays  I  fliould  Tpeak  fo  doubtingly,  and  ufe  fo  often,  perhaps,  it  /am,  it  is  not  im- 
probable, and  fuch  other  expreflions,  as  argue  a  diffidence  of  the  truth  of  the  opinions 
I  incline  to,  and  that  1  (hould  be  fo  fliy  of  laying  down  principles,  and  fometimes  of 
fo  much  as  venturing  at  explications.  But  I  mult  freely  confefs  to  you,  Pyropbilus, 
that  having  met  with  many  things,  of  which  I  could  give  myfclf  no  one  probable 
caufe,  and  fome  things,  of  which  feveral  caufes  may  be  afilgned  fo  differing,  as  not 
to  agree  in  any  thing,  unlefs  in  their  being  all  of  them  probable  enough  ;  I  have 
often  found  fuch  difficulties  in  fearching  into  the  caufe  and  manner  of  things,  and  I 
am  fo  fenfible  of  my  own  difability  to  furmount  thofe  difficulties,  that  I  dare  ipcak 
confidently  and  pofitively  of  very  tew  things,  except  of  matters  of  fad.  And  when 
I  venture  to  deliver  any  thing,  by  way  of  opinion,  I  fliould,  if  it  were  not  for  mere 
fliame,  fpeak  yet  more  diffidently  than  I  have  been  wont  to  do.  It  is  nor,  that  I  at 
all  condemn  the  practice  of  thofe  inquifitive  wits,  that  take  upon  them  to  explicate 
to  us  even  the  abftrufeft  phatnomena  of  nature  for  I  am  fo  far  from  cenfuring  them, 
that  1  admire  them,  when  their  endeavours  fuccecd,  and  applaud  them  even  where  they 
do  but  fairly  attempt.  But  I  think  it  is  fit  for  a  man  to  know  his  own  abilities  and 
weaknefles,  and  not  to  think  himfelf  obliged  to  imitate  all  that  he  thinks  fit  to  praife. 
1  know  alfo,  that  the  way  to  get  reputation  is  to  venture  to  explicate  things,  and 
promote  opinions  •,  for  by  that  courfe  a  writer  fhall  be  fure  to  be  applauded  by  one 
fort  of  men,  and  be  mentioned  by  many  others ;  whereas  by  the  way  of  writing,  to 
.  which  I  have  condemned  myfelf,  I  can  hope  for  little  better  among  the  more  daring 
and  lefs  confiderate  fort  of  men,  fliould  you  fliew  them  thefe  papers,  than  to  pafs  for 
.  a  drudge  of  greater  induftry  than  rcafon,  and  fit  for  little  more,  than  to  colled  expe- 
riments for  more  rational  and  philofophical  heads  to  explicate  and  make  ulc  of.  But 
I  am  content,  provided  experimental  learning  be  really  promoted,  to  contribute  even 
in  the  leaft  plauflble  way  to  the  advancement  of  it  ■,  and  had  rather  not  only  be  an 
under-buildcr,  but  even  dig  in  the  quarries  for  materials  towards  fo  ufeful  a  ftruc- 
ture,  as  a  folid  body  of  natural  philolbphy,  than  not  do  lbmething  towards  the 
eredion  of  it.  Nor  have  my  thoughts  been  altogether  idle  and  wanting  to  them- 
felves,  in  framing  notions,  and  attempting  to  devife  hypothetic,  which  might  avoid 
the  deficiencies  obferved  in  other  men's  theories  and  explications :  but  I  have  hitherto, 
though  not  always,  yet  not  unfrequently,  found,  that  what  plcafed  me  for  a  while, 
as  fairly  comporting  with  the  oblervaiions,  on  which  fuch  notions  were  grounded, 
was  foon  after  difgi  accd  by  fome  further  or  new  experiment,  which  at  die  tin  e  of  the 
framing  of  thofe  notions  was  unknown  to  me,  or  not  confulted  with.  And  indeed  I 
have  the  lefs  envied  many  (for  I  fay  not  all)  of  thofe  writers,  who  have  taken  upon 
them  to  deliver  the  caufes  of  things,  and  explicate  the  myfterics  of  nature,  lincc  I 
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have  had  opportunity  to  obferve,  how  many  of  their  do&rines,  after  having  been  fo? 
a  while  applauded,  and  even  admired,  have  afterwards  been  confuted  by  the  difcovery 
of  fome  new  phenomenon  in  nature,  which  was  either  unknown  to  fuch  writers,  or 
not  fufficiently  conftdered  by  them.  For  I  have  found  it  happen,  as  well  to  many 
others  (that  have  publifhed  their  opinions)  as  to  me  (who  have  been  more  private  in 
my  guefles)  in  our  theories  built  on  either  too  obvious  or  too  few  experiments,  what 
is  wont  to  happen  to  the  falfifiers  of  coin ;  for  as  counterfeit  pieces  of  money  will 
endure  fome  of  them  one  proof,  as  the  touch- (tone,  others  another,  as  aqua  tort  is, 
fome  a  third,  as  the  hammer  or  the  fcales,  but  none  of  them  will  endure  all  proofs ; 
fo  the  notions  I  mention  (in  which  fort  I  fear  too  great  a  part  of  thofe  hitherto  extant 
may  be  comprized)  may  agree  very  fairly  with  this  or  that  or  the  other  experiment  -, 
but  being  made  too  haftily,  and  without  confulting  a  competent  number  of  them,  it 
is  to  be  feared,  that  there  may  ftill  after  a  while  be  found  one  or  other,  (if  not  many) 
their  inconftancy  with  which  will  betray  and  difcredit  them. 

I  have  notwithftanding  all  this,  on  fome  occafions,  adventured  to  deliver  my  opi- 
nion •,  not  that  I  am  very  confident  of  being  lefs  fubjedt  to  err  in  thofe  particulars, 
than  in  any  of  the  others,  wherein  I  have  refrained  from  interpofing  any  conjecture  j 
but  becaufc  I  would  manifeft  to  you,  that  I  fcruple  not  to  run  the  lame  venture  with 
thofe  incomparably  better  naturalifts,  that  have  thought  it  no  difgrace  in  difficult 
matters  radier  to  hazard  the  being  fometimes  miftaken,  than  not  to  afford  inquifitive 
perfons  their  belt  afliftancc  towards  the  difcovery  of  truth. 

And  becaufe,  Pyropbilus,  in  the  reafons  and  explications  I  offer  of  natural  effects, 
I  have  not  for  the  moft  part  an  immediate  rccourfe  to  the  magnitude,  figure,  and 
morion  of  atoms,  or  of  the  lead  particles  of  bodies,  I  hold  it  not  unfit  to  give  you 
here  fome  account  of  this  practice ;  not  fo  much  for  the  fake  of  thofe  few  paffages  in 
my  eflays,  that  mny  be  concerned  in  it,  as  for  that  of  many  learned  men,  efpecially 
phyficians,  whofc  ufeful  writings  being  to  be  undervalued,  and  are  in  danger  to  be 
deipifed,  by  an  opinion  taken  up  from  the  mif-undcrftood  doctrine  of  fome  eminent 
Atomifts,  as  if  no  fpeculations  in  natural  philofophy  could  be  rational,  wherein  any 
other  caufes  of  things  are  afligned  than  atoms  and  their  properties.  I  confider  then, 
that  generally  fpcakwg,  to  render  a  realon  of  an  effeel  or  phenomenon,  is  to  deduce 
it  from  fomething  clfe  in  nature  more  known  than  itl'clf;  and  that  confequently  there 
may  be  divers  kinds  of  degrees  of  explication  of  the  fame  thing.  For  although  fuch 
explications  be  the  mod  fati  faftory  to  the  underftanding,  wherein  it  is  fhewn,  how 
the  effect  is  produced  by  their  more  primitive  and  catholick  affections  of  matter, 
namely,  bulk,  fhape  and  motion ;  yet  are  not  thefe  explications  to  be  defpifed, 
wherein  particular  effects  are  deduced  from  the  more  obvious  and  familiar  qualities  or 
ftates  of  bodies,  fuch  as  heat,  cold,  weight,  fluidity,  hardnefs,  fermentation,  (sc. 
though  thefe  thcmfclves  do  probably  depend  upon  thofe  three  univerfal  ones  formerly 
named.  For  in  the  fcarch  after  natural  caufes,  ever)'  new  meafure  of  difcovery  does 
both  inftruct  and  gratify  the  underftanding ;  though  I  readily  confefs,  that  the  nearer 
the  difcovered  caufes  are  to  thofe,  that  are  highclt  in  the  feale  or  feries  of  caufes,  the 
more  is  the  intellect  both  gratified  and  inftructed. 

1  think  it  therefore  very  fit  and  highly  ufeful,  that  fome  fpeculative  wits,  well 
verfed  in  mathematical  principles  and  mechanical  contrivances,  fhould  employ  them- 
fcives  in  deducing  the  chiefcfl  modes  or  qualities  of  matter,  fuch  as  arc  heat,  cold,  l£c. 
and  the  ftates  or  conditions  of  it  (if  we  think  fit  to  diftinguilh  thefe  from  its  quali- 
ties) as  fluid,  firm,  brittle,  flexible,  and  the  like,  from  the  above-mentioned  moft 
primitive  and  fimple  affections  thereof.  And,  I  think,  the  commonwealth  of  learn- 
ing 
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ing  exceedingly  beholden  to  thofc  heroick  wits,  that  do  fo  much  as  plaufibly  perform 
fomething  in  this  kind.  But  I  think  too,  we  are  not  to  defpife  all  thofe  accounts  of 
particular  effects,  which  are  not  immediately  deduced  from  diofe  primitive  affections 
of  either  atoms,  or  the  infenfible  particles  of  matter  ;  but  from  the  familiar,  though 
not  fo  univcrfal,  qualities  of  things,  as  cold,  heat,  weight,  hardnefs,  and  the  like. 
ABd  perhaps  it  would  be  none  of  the  leaft  advantages,  which  would  accrue  to  Natu- 
ralifts  from  a  fatisfactory  explication  of  fuch  qualities  by  the  moft  primitive  and  fimple 
ones,  that  it  would  much  ihorten  the  explication  of  particular  phenomena.  For 
though  there  be  many  things  in  nature,  that  may  be  readily  enough  made  out  by  the 
fize,  motion,  and  figure  of  the  fmall  parts  of  matter  ■,  yet  there  arc  many  more,  that 
cannot  be  weli  explained  without  a  great  deal  of  difcourfe,  and  divers  fucceflive 
deductions  of  one  thing  from  another,  if  the  purpoied  effedt  mult  be  deduced  from 
fuch  primary  and  univerfal  caufes  whereas  if  we  be  allowed  to  take  the  notions  of 
cold,  heat,  and  the  like  qualities  for  granted,  the  explications  and  proofs  may  be 
much  more  compcndiouQy  made.  l  ie  gives  fome  reafon,  why  ftones  and  iron,  and 
all  other  heavy  bodies,  will  fwim  in  quickfilver,  except  gold,  which  will  fink  in  it ; 
that  teaches,  that  all  thole  other  bodies  are  in  fpecit  (as  they  fpeak)  or  bulk  for  bulk, 
lighter  than  quickfilver,  whereas  gold  is  heavier.  He,  I  fay,  may  be  allowed  to 
have  rendered  a  reafon  of  a  thing  propofed,  that  thus  refers  the  phenomenon  to  that 
known  affedtion  of  almoft  all  bodies  here  below,  which  we  ca.ll  gravity,  though  he 
does  not  deduce  the  phenomenon  from  atoms,  nor  give  us  the  caufe  of  gravity ;  as 
indeed  fcarce  any  philofopher  has  yet  given  us  a  fatisfadtory  account  of  it.  So  if  it 
be  demanded,  why,  if  the  fides  of  a  blown  bladder  be  fomewhat  fqueezed  betwixt 
one's  hands,  they  will,  upon  the  removal  of  that  which  compreffed  them,  fly  out 
again,  and  reftore  the  blader  to  its  former  figure  and  dimenfions;  it  is  not  faying, 
nothing  to  the  purpofe,  to  fay,  that  this  happens  from  the  fpring  of  thofe  aerial  par- 
ticles, wherewith  the  bladder  is  filled,  though  he,  that  fays  this,  be  not  perhaps 
able  to  declare,  whence  proceeds  the  motion  of  reftitution,  either  in  a  particle  of- 
compreffed  air,  or  any  other  bent  fpring. 

And  as  for  the  reafons  of  things  affigncd  by  phyficians,  they  muft  be  by  moft  of. 
them  defpifed,  unlets  we  will  allow  of  luch  explications,  as  deduce  not  things  from 
atoms  or  their  affections,  but  only  either  from  fecondary  qualities,  or  from  the  more 
particular  properties  of  mixt  bodies.  If  a  phyfician  be  afked,  why  rhubarb  docs 
commonly  cure  loofeneffes,  he  will  probably  tell  you  as  a  reafon,  that  rhubarb  is 
available  in  fuch  difeafes,  becaufe  it  hath  both  a  laxative  virtue,  whereby  it  evacuates 
clioler,  and  fuch  other  bad  humours  as  are  wont,  in  fuch  cafes,  to  be  the  peccant 
matter}  and  an  aftringent  quality,  whereby  it  afterwards  anvfts  the  flux.  But. 
if  you  further  afk  hirrf  the  reafon,  why  rhubarb  purges,  and  why  it  purges  choler 
more  than  any  other  humour  •,  it  is  ten  to  one  he  will  not  be  able  to  give  you  a  fitif- 
fadtory  anfwer.  And  indeed,  not  only  the  manner,  whereby  purgative  medicines 
work,  but  thofe  other  properties,  whereby  fome  bodies  are  diuretick,  others  fodo- 
rifick,  others  farcotick,  &V.  are  not,  I  fear,  fo  cafy  to  be  intelligibly  made  out  as 
men  imagine,  and  yet  a  fkilful  phyfician  would  juftly  think  himfelf  wronged,  if  the 
reafons  he  renders  of  things  in  his  own  profeffion  were  denied  the  name  of  reafons, 
bccaule  made  without  recourfe  to  atomical  principles.  And  indeed,  there  are  often- 
times lb  many  fubordinate  caufes  between  particular  effects  and  the  moft  general 
caufes  of  things,  that  there  is  left  a  large  field,  wherein  to  exercife  men's  induilry 
and  reafon,  it  they  will  but  folidly  enough  deduce  the  properties  of  things  from  more 
general  and  familiar  qualities,  and  alfo  intermediate  caufes  (if  I  may  fo  call  them) 
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from  one  another.  And  I  am  the  more  backward  to  defpife  fuch  kind  of  rcafons, 
becaufe  I  clfewhere  declare,  that  there  are  fomc  (for  I  do  not  fay,  many)  things,  as 
particularly  the  origin  of  local  motion,  of  which,  even  by  the  atomical  doctrine,  no 
phyfical  caufc  can  well  be  rendered ;  fince  either  fuch  things  mull  be  afcribed  to 
God,  who  is  indeed  the  true,  but  fupernatural  caufc  of  them  ;  or  clfc  it  muft  be  faid 
(as  it  was  by  the  old  Epicurians)  that  they  did  ever  belong  to  matter  :  which,  con- 
sidering that  the  notion  of  matter  may  be  complcat  without  them,  is  not  to  give  a 
phyfical  efficient  caufe  of  things  in  queftion,  but  in  effect  to  confeis  that  they  have  no 
fuch  caufes.    But  of  this  ellcwhere  more. 

In  the  mean  time,  that  you  may  not  be  drawn  away  to  undervalue  fuch  writers  as 
I  have  been  pleading  for,  nor  think  you  ought  to  refrain  from  writing  what  occurs  to 
you,  though  true  and  ufeful,  unlefs  you  deduce  it,  or  at  leaft  can  do  fo,  from  the 
Epicurian  notions  ;  I  (hall  here  briefly  reprefent  to  you  (what  perhaps  you  will  not 
hereafter  think  a  defpicable  fuggeftion)  that  there  are  two  very  diftinft  ends,  that  men 
may  propound  to  themfelves  in  ftudying  natural  philofophy.  For  feme  men  care 
only  to  know  nature,  others  defire  to  command  her.;  or,  to  exprefs  it  otherwife, 
fome  there  are,  who  delire  but  to  pleafe  themfelves  by  the  difcovery  of  the  caufes  of 
the-  known  phenomena  ;  and  others  would  be  able  to  produce  new  ones,  and  bring 
namrc  to  be  ferviceable  to  their  particular  ends,  whether  of  health,  or  riches,  or 
fenfual  delight.  Now  as  I  fliall  not  deny,  but  that  the  atomical,  the  Cartcfian,  or 
fome  fuch  principles,  are  likely  to  afford  the  molt  of  fatisfaclion  to  thole  fpeculative 
wits,  that  aim  but  at  the  knowledge  of  caufes ;  fo  I  think,  that  the  other  fort  of  men 
may  very  delightfully  and  fucccfsfully  profecute  their  ends,  by  collecting  and  making 
variety  of  experiments  and  obfervations ;  fince  thereby  learning  the  qualities  and 
projxrrtics  of  thofe  particular  bodies  they  defire  to  make  ufe  of,  and  oblerving  the 
power  that  divers  chymical  operations,  and  other  ways  of  handling  matter,  have 
or"  altering  fuch  bodies,  and  varying  their  effects  upon  one  another,  they  may,  by 
the  help  of  attention  and  induftry,  be  able  to  do  many  things,  fome  of  them  very 
ftrange,  and  more  of  them  very  ufeful  in  human  life.  When  a  gunner  or  a  foldier 
employs  gunpowder,  it  is  not  neceffary,  that  he  fhould  confider,  or  fo  much  as 
know,  of  what,  and  of  how  many  ingredients  (much  lefs  of  what  kind  of  atoms)  it 
is  made,  and  the  proportion  and  manner,  wherein  they  are  mingled ;  but  the  notice 
experience  gives  him  of  the  power  of  that  admirable  concrete,  as  it  is  made  up  and 
brought  to  his  hands,  fufficcs  to  enable  him  to  perform  things  with  it,  that  nothing 
but  their  being  common  and  unheeded  can  keep  from  being  admired.  The  phyfician, 
that  has  obierved  the  medicinal  virtues  of  treacle,  without  knowing  fo  much  as  the 
names,  much  Icfs  the  nature  of  each  of  the  lixty  and  odd  ingredients,  whereof  it  is 
compounded,  may  cure  many  patients  with  it.  And  though  it  muft  not  be  denied, 
that  it  is  an  advantage  as  well  as  a  fatisfaction,  to  know  in  general,  how  the  qualities 
of  tliinps  are  deducible  from  the  primitive  affections  of  the  fmalleft  parts  of  matter; 
yet  whether  we  know  that  or  no,  if  we  know  the  qualities  of  this  or  that  body  they 
compofe,  and  how  it  is  difpofed  to  work  upon  other  bodies,  or  be  brought  on  by 
them,  we  may,  without  afcending  to  the  top  in  the  feries  of  caufes,  perform  things  of 
great  moment ;  and  fuch,  as  without  the  diligent  examination  of  particular  bodies, 
would,  I  fear,  never  have  been  found  out  h  priori,  even  by  the  moft  profound  con- 
templators.  We  fee  that  the  artificers,  that  never  dreamed  of  the  Epicurian  philo- 
lophy,  have  accommodated  mankind  with  a  multitude  of  ufeful  inventions.  And 
P.iraceifusy  who  ^befides  that  lie  Items  none  of  the  moft  piercing  and  fpeculative  wits) 
lure  had  little  rccourfe  to  atomical  notions,  if  he  ever  fo  much  as  heard  of  them,  was 
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able  to  perform  fome  things,  that  were  truly  admirable,  befides  thofe  he  vainly  boafted 
of  j  as  may  appear  not  only  by  what  1  elfewhere  reprcfent,  but  by  what  Oporinus  him- 
felf  (as  fevercly  as  he  otherwiic  writes  againft  his  deferted  maftcr)  confeftes  he  law  of 
the  ftupendous  cures,  which  Paracelfus  wrought  with  his  famous  Laudanum  (what- 
ever he  made  it  of).  But  we  need  not  go  far  to  find  a  noble  example  to  our  prcfent 
purpofe,  fince  we  fee,  that  the  bare  making  of  trials  with  the  loadftone,  and  irons 
touched  by  it,  though  the  experimenters  were  ignorant  (as  fome  fear  we  yet  are)  of  the 
true  and  firft  caufes  of  magnetical  phenomena,  nave  produced  inventions  of  greater  ulc 
to  mankind,  than  were  ever  made  by  Leucippus,  or  Epicurus.,  or  Ariftotle,  or  Telefius,  or 
Campanella,  or  perhaps  any  of  the  fpcculative  devifers  of  new  hypothefes ;  whole  con- 
templations aiming  for  the  mod  part  but  at  the  folving,  not  the  increafmg  or  apply- 
ing, of  the  phenomena  of  nature,  it  is  no  wonder  they  have  been  more  ingenious 
than  fruitful,  and  have  hitherto  more  delighted  than  othtrwife  benefited  mankind  :  I 
lay  hitherto,  becaufe  though  experience  warrants  me  lb  to  fpeak  now,  yet  I  am  not 
unwilling  to  think,  that  hereafter,  and  perhaps  in  no  long  time,  when  phyfiological 
theories  mail  be  better  cftablilhed,  and  built  upon  a  more  competent  number  of  par- 
ticulars, the  deductions,  that  may  be  made  from  them,  may  free  them  from  all  im- 
putation of  barrennefs.  But  of  thefe  things  I  otherwhere  (though  not,  as  I  remember, 
in  any  of  the  following  eflays)  more  fully  difcourfc. 

And  therefore  I  (hall  now  refume  the  fubjeft,  that  occafioned  this  long  excurfion,. 
and  add  to  what  I  faid  in  excufc  of  my  venturing  fometimes  to  deliver  fomething  as 
my  opinion  in  difficult  or  controverted  cafes,  that  I  rauft  declare  to  you,  Pyrcpbilus, 
that  as  I  dciire  not  my  opinions  mould  have  more  weight  with  you,  than  the  proofs 
brought  to  countenance  them  will  give  them  ;  fo  you  mult  not  expect,  that  I  mould 
think  myfelf  obliged  to  adhere  to  them  any  longer,  than  thofe  confiderations,  that 
firft  made  me  embrace  them,  mall  feem  of  greater  moment,  than  any  that  I  can  meet 
with  in  oppolition  to  them.  For  Arifiotlt  fpoke  like  a  philofopher,  when  to  juftify 
his  diflent  from  his  maftcr  Plalo,  he  faid,  among  other  things,  thatfor  the  fake  of 
truth,  men  (cfpecially  being  philofophcrs)  ought  to  overthrow  even  their  own  tenets 

(At'£ti  &  «»  iiic  jSiATio*  f7vai,  x>  ittv  iirl  curt\f!p  yt       dXnQilat,  xj  ret  oixcia  utxipun,  aAAt'f  gliift 

rt  xj  (f)iA«<r«'ipouf  eur««.)  And  though  for  a  man  to  change  his  opinions,  without  feeing 
more  reafon  to  forfake  them  than  he  had  to  aflent  to  them,  be  a  cenfurable  levity  and  P' 
inconftancy  of  mind ;  yet  to  adhere  to  whatever  he  once  took  for  truth,  though  by 
acceflion  of  more  light  he  difcovcr  it  to  be  erroneous,  is  but  a  proud  obftinacy,  very 
injurious  to  truth,  and  very  ill  becoming  the  fenie  we  ought  to  have  of  human 
frailties.  And  it  ought  to  be  ellcemed  much  lefs  difgraceful  to  quit  an  error  for  a 
truth,  than  to  be  guilty  of  the  vanity  and  pcrvcrfends  of  believing  a  thing  ft  ill,  be- 
caufe we  once  believed  it.  And  certainly,  till  a  man  is  fure  he  is  infallible,  it  is  not 
fit  for  him  to  be  unalterable. 

You  will  cafily  difcern,  Pyropbilus,  that  I  have  purpofely,  in  the  enfuing  eflays, 
refrained  from  fwclling  my  dilcourl'cs  with  folcmn  and  elaborate  confutations  of  other 
men's  opinions,  unlefs  it  J>e  in  fome  very  few  cafes,  where  I  judged,  that  they  might 

Srove  great  impediments  to  the  advancement  of  experimental  learning ;  and  even 
jch  opinions  I  have  been  wary  of  meddling  with,  unlefs  I  fuppofed  I  could  bring 
experimental  objections  againft  them.  For  it  is  none  of  my  delign  to  engage  my  felt' 
with,  or  againft,  any  one  feet  of  Naturalifts,  but  barely  to  invite  you  to  embrace  or 
refufe  opinions,  as  they  are  confonant  to  experiments,  or  clear  reafons  deduced  thence, 
or  at  leaft  analogous  thereunto  -,  without  thinking  it  yet  feafonable  to  contend  very 
carneftly  for  thofe  other  opinions,  which  feem  not  yet  determinable  by  fuch  experU 
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;ments  or  reafons.  And  indeed,  to  allude  to  our  former  companion,  I  would  endea- 
vour to  deftroy  thole  curious  but  groundlefs  ftructures,  that  men  have  built  up  of 
opinions  alone,  by  the  fame  way  (and  with  as  little  noife)  by  which  fuch  fantaftical 
ftructures,  as  thole  1  mentioned  to  have  feen  at  Leyden,  may  be  demoliflied.  To  de- 
ftroy which,  it  were  needlefs  to  bring  battering  engines,  fince  nothing  is  requifite  to 
■that  effect  but  an  increafe  of  light.  And  experience  has  fhown  us,  that  divers  very 
plaufiblc  and  radicated  opinions,  fuch  as  that  of  the  unhabitablenefs  of  the  torrid 
aone,  of  the  folidity  of  the  celeftial  part  of  the  world,  of  the  blood's  being  conveyed 
from  the  heart  by  the  veins  (not  the  arteries)  to  the  outward  parts  of  the  body,  are 
generally  grown  out  of  requcft,  upon  the  appearing  of  thofe  new  difcoveries,  with 
which  they  are  inconfiftent,  and  would  have  been  abandoned  by  the  generality  of  ju- 
dicious perfons,  though  no  man  had  made  it  his  bufinefs,  purpofely,  to  write  confu- 
tations of  them  :  fo  true  is  that  vulgar  laying,  that  Helium  eft  index  fui  &  cbliqui. 

But  when  at  any  time,  Pyropbilus,  I  have  been  induced  to  oppofe  others,  as  I 
have  not  denied  myiclf  the  freedom,  that  is  requifite  unto  loyalty  to  truth  i  fo  I  have 
endeavoured  to  ufe  that  moderation,  and  civility,  that  is  duo  to  the  perfons  of  deferv- 
ing  men.  And  therefore  you  Ihall  find  me  not  only  in  one  cfTay  oppofe  an  author, 
whom  in  another  I  applaud  ;  but  fometimes  you  may  find  me  commending  a  writer  in 
the  very  fame  page%  perhaps,  where  I  am  endeavouring  to  difprove  his  opinions  :  for 
J  love  to  fpeak  of  perfons  with  civility,  though  of  things  with  freedom.  Nor  do  I 
think  it  rcafonable,  either  that  any  man's  reputation  (hould  protect  his  errors,  or  that 
the  truth  Ihould  fare  the  worfe  for  his  fake,  that  delivers  it.  And  as  for  the  (very 
much  too  common)  practice  of  many,  who  write,  as  if  they  thought  railing  at  a 
man's  perfon,  or  wrangling  about  his  words,  neceirary  to  the  confutation  of  his  opi- 
nions j  befides  that  I  think  fuch  a  quarrelfome  and  injurious  way  of  writing  does  very 
much  milbecome  both  a  philofopher  and  a  Chriftian,  methinks  it  is  as  un  wife,  as  it  is 
provoking.  For  if  I  civilly  endeavour  to  reafon  a  man  out  of  his  opinions,  I  make 
myfelf  but  one  work  to  do,  namely,  to  convince  his  underftanding  •,  but,  if  in  a 
bitter  or  exafperating  way  I  oppofe  his  errors,  I  increafe  the  difficulties  I  would  fur- 
mount,  and  have  as  well  his  affections  againft  me  as  his  judgment :  and  it  is  very 
uncaly  to  make  a  profelyte  of  him,  that  is  not  only  a  difienter  from  us,  but  an  enemy 
to  us.  And  that  which  makes  me  the  more  diflike  the  bitter  way  of  difputing,  which 
1  am  reprehending,  is,  that  1  have  often  obferved,  that  though  one  of  the  dilputants 
alone  be  at  firft  in  the  fault,  yet  the  other  is  moft  commonly  drawn  to  fhare  in  the 
4>uilt,  though,  to  contract  it,  he  mult  imitate  his  adverfary.  For  as  a  mad  dog,  by 
biting  others,  is  wont  to  make  thole  he  bites  run  mad  like  himfelf,  and  do  promifcu- 
ous  milchief ;  fo  thefe  fo  provoking  writers  are  wont  to  enrage  thofe  they  offend,  and 
infect  them  alfo  with  their  own  virulent  diftemper.  But,  Pyropbilus^  when  I  fpeak  of 
dealing  refpectfully  with  thofe  1  diifent  from,  I  would  be  undcrftood  of  fuch,  as  have 
well  defcrved  of  exf>erimcntal  learning,  or  at  lealt  been  candid  and  fober  inquirers 
after  troth.  For,  as  I  think,  that  it  would  much  difcourage  any  prudent  perfon  from 
venturing  to  communicate  what  he  thinks  he  knows  to  the  world,  to  find,  that  an 
r rror  proceeding  from  human  weaknefs,  or  the  darknefs  and  abftrufity  of  things, 
feldom  efcapes  being  detected  without  being  made  matter  of  difgrace  or  reproach  to 
the  author  :  fo,  on  the  other  fide,  when  vain  writers,  to  get  themfelves  a  name,  have 
prefumcd  to  intrude  upon  the  credulous  world  fuch  tilings,  under  the  notion  of  expe- 
rimental truths,  or  even  great  myltcries,  as  neither  themfelves  ever  took  the  pains  to 
make  trial  of,  nor  received  from  any  credible  perfons  that  profeficd  themfelves  to  have 
tried  them  j  in  fuch  cafes,  I  fee  not  how  we  are  obliged  to  treat  writers,  that  took  no 
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pains  to  keep  themfelves  from  miftaking  or  deceiving,  nay,  that  cared  not  how  they 
abufc  us  to  win  themfelves  a  name,  with  the  fame  refpcct,  that  we  owe  to  thofe,  who, 
though  they  have  miffed  of  the  truth,  believed  they  had  found  it,  and  both  intended 
to  deliver  it,  and  took  fome  (though  not  profperous)  pains,  that  they  might  convey 
nothing  elfe  to  us. 

1  fear  it  will  be  requifite,  Pyropbilus,  to  tell  you,  why  in  fome  of  the  following 
effays  you  will  meet  with  many  paffages  tranferibed  out  of  other  authors,  and  in  fome 
very  few  or  none  at  all.  And  theretore  to  give  you  firft  a  fhort  account  of  die  parti- 
cular mentioned  laft,  I  muft  mind  you,  that  it  was  moft  fuitable  both  to  my  humour 
and  dcfign,  to  deliver  only  thofe  things,  wherewith  my  own  obfervations,  or  trials, 
or  thoughts,  had  furnilhea  me,  without  troubling  you  with  the  repetition  of  thofe 
things,  which  had  been  delivered  by  others  already ;  thofe  kind  ot  repetitions,  un- 
lefs  they  be  made  upon  fome  fuch  grounds  as  we  mail  prefently  mention,  fceming  to 
me  to  be  as  vainly  as  ambitioufly  affected  by  many  writers,  and  being  defcrvedly 
troublefome  to  judicious  readers,  who  can  eafily  difcern,  that  they  add  much  more  to 
the  bulk  of  books  than  of  knowledge.  But  this  notwithftanding,  Pyropbilus,  I 
thought  myfelf  obliged  on  fome  occafions,  for  your  fake,  to  overcome  my  natural 
averfenefs  to  ftuff  any  writings  of  mine  with  paffages  tranferibed  from  thofe  of  others, 
partly  for  the  reafons  elfewhcre  infilled  on,  and  partly  for  divers  others.  As  firft,  be- 
caufe  fome  particulars  are  of  that  ftrangenefs,  and  of  that  moment,  that  they  need 
and  deferve  to  be  verified  by  more  than  a  fingle  atteftation.  Next,  becaufc  accord- 
ing to  the  Greek  proverb,  mum  xaivuc,  it  is  not  properly  to  fay  over  the  fame  thing 
again,  when  the  obfervation,  experiment,  or  other  paffage  of  an  author,  is  either 
illuftrated,  or  otherwife  improved  by  the  repetition,  or  ellc  applied  to  fome  purpofe 
differing  from  that,  to  which  the  author  brought  it :  that  being  applicable  to  many 
a  fingle  experiment  or  obfervation,  which  Seneca  fomewhere  fays,  Nulla  res  confummata 
eft  dum  incipit  \  and,  Etiamfi  omnia  &  veteribus  inventa  funt,  hoc  femptr  novum  erit,  ufus, 

invent  or  um  ab  aliis  fcientia  difpofitio.  And  thirdly,  becaufc  as  the  planets  ind«p>c. 
other  ftars  have  (according  to  aftrologers)  in  their  great  fynods  or  conjunctions,  much*'^*1**4, 
more  powerful,  and  fomctimes  other  influences  on  the  air  and  fome  other  fublunary 
parts  of  the  world,  than  are  afcribed  to  one  or  two  of  them  out  of  that  afpect ;  fo 
divers  particulars,  which  whilft  they  lay  fingle  and  fcattered  among  the  writings  of 
feveral  authors  were  inconfiderable,  when  they  come  to  be  laid  together  in  order  to 
the  fame  dcfign,  may  oftentimes  prove  highly  ufeful  to  phyfiology  in  their  conjunc- 
tion, wherein  one  of  them  may  ferve  to  prove  one  part  or  circumftance  of  an  impor- 
tant truth,  and  another  to  explicate  another,  and  fo  all  of  them  may  confpire  toge- 
ther to  verify  that  faying,  Et  qua  non  profunt  fingulay  multajuvant.  It  may  then,  1 
hope,  fuflke  to  juftify  me  on  this  occafion,  that  not  appealing  to  other  writers  as  to 
judges,  but  as  to  witneffes,  nor  employing  what  I  have  found  already  publilhcd  by 
them  barely  as  ornaments  to  imbcllifh  my  writings,  and  much  lefs  as  oracles  by  their 
authority  to  demonftrate  my  opinions,  but  as  certificates  to  atteft  matters  of  fact,  1 
may  hope,  that  their  teftimonies  will  as  well  be  illuflrated  by  mine,  as  mine  by  their's, 
and  that  all  of  them  may  contribute  to  your  better  information. 

And  if,  Pyropbilus,  you  grant,  that  upon  thele  confutations  I  have  not  doncamifs 
to  apply  to  my  purpofe  divers  of  thofe  things,  which  1  found  delivered  pertinently 
to  them  by  thofe  writers,  which  I  chanced  to  caft  mine  eyes  on,  I  fuppofe  you  will 
not  think  I  need  to  make  you  an  apology,  for  my  having  made  moft  ufc  of  the  paf- 
fages of  thofe  writers,  which  I  fuppofe  will  be  moft  difficult  to  be  met  with  (fuch  as 
are  many  books  of  navigation  and  other  voyages)  and  efpecially  of  French  books  not 
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yet  tranflated  into  Englilh  or  Latin.  And  I  think  I  fliall  lefs  need  to  make  an  excufe 
for  my  having  for  the  moft  part  fet  down  the  paflages  1  recited  in  the  author's  own 
words,  that  being  one  of  the  readied  ways  I  know  to  fatisry  the  reader,  and  avoid 
injuring  the  writer.  And  indeed,  1  have  met  with  abundance  of  quotations,  wherein 
the  tranferiber  doth  fo  miltake,  or  fo  mifreprcfent  the  cited  author's  meaning,  fomc- 
tirnes  out  of  inadvertence,  butfometimcs  too  I  fear  out  of  indulgence  to  his  own  hy- 
pothcfis,  that  if  ever  I  Ihould  be  tempted  to  trouble  the  world  with  any  of  my 
thoughts,  I  would  befeech  my  readers,  not  to  look  upon  any  thing  as  my  opinion  or 
afiertion,  that  is  not  delivered  in  the  intire  ferics  of  my  own  words ;  left  a  tranferiber 
mould  make  me  deliver  thofe  things  rcfolutely  and  dogmatically,  which  I  deliver  but 
hefitantly  and  conjectural ly  ;  and  left  I  mould  fecm  ro  let  down  thofe  things  po- 
fitively  as  proccflcs,  for  whole  fuccefs  1  undertake,  which  I  record  but  by  way  of 
narrative. 

For  my  fo  frequently  mentioning  what  I  have  borrowed  from  other  writers,  or 
received  from  my  friends,  I  expett  to  be  excuicd  by  that  of  Pliny,  Benignum  eft  (ut 
crlitror )  (J  plenum  ingenui  pudoris,  confiteri  per  qtios  profecetis.  Though  I  have  lecn 
divers  modern  writers,  that  lb  boldly  ufurp  the  oblcrvations  and  experiments  of  others,, 
that  I  might  juftly  apply  to  them  what  the  fame  Pliny  annexes  \  Scito  enim,  confercnlm 
author es  me  dffrebendiffe  a  juralijjimis  13  proximis  vet  era  tranferiptes  ad  verium  nequt  no- 
minates, CSV.  If  other  writers  Ihould  not  prove  more  equitable  (for  I  will  not  fay 
more  thankful)  than  fuch  as  thefe,  they  would  quickly  dilcourage  thole,  whofe  aims 
are  not  very  noble  and  fincere,  from  gratifying  the  public  with  inventions,  whole 
praile  and  thanks  would  be  ufurped  by  luch  as  will  not  name  them.  But  perhaps  they 
would  be  more  juft,  if  they  reflected  on  what  our  author  adds,  Obnoxii  profeiio  animi 
fcr  infclicis  ingenii  eft,  deprebendi  in  fur  to  mailt,  quam  mutuum  redder  e,  cum  prefer tim  fen 
ftet  ex  ufura. 

And  now  I  have  faid  this  concerning  the  paflages  I  have  borrowed  from  other  r.u- 
thors,  it  will  not  be  improper  to  add  fomething  about  thofe  I  have  declined  to  borrow. 
For  you  may  poflibly  marvel,  that  in  divers  of  the  hiltorical  parts  of  my  writings  I 
have  omitted  fuch  teftimonies  either  of  Pliny,  Solinus,  Arifiotle,  1  beopbrajlus,  ALlian, 
or,  perchance,  l.;nie  of  the  antient  phyficians  themfclves  (who  yet,  as  more  conver- 
lant  with  things,  are  ulually  more  credible)  as  frem  very  pertinent  to  my  difcourle, 
and  lit  to  prov  e  what  1  delign.  But  when  I  fliall  come  to  entertain  you  about  natural 
hitlory,  I  doubt  not  but  to  latisfy  you  with  the  reafons  I  fliall  offer  you  of  this  prac- 
tice.   In  the  mean  time,  1  fliall  only  tell  you  in  fliort,  that  though  1  have  a  jufl  rcf- 

recl  for  thofe  great  names  I  have  mentioned    yet  the  fenfc  I  have  of  the  di/ficultics 
have  found  to  make  and  relate  an  obfervation  accurately  and  faithfully  enough  for  a 
naturalilf.  to  rely  on  •,  and  the  occafions  1  have  had  of  looking  into  divers  matters  of 
fact  delivered  in  their  writings,  with  a  bold  and  impartial  curiofuyj  have  made  me 
conclude  fo  many  of  thofe  traditions  to  be  cither  certainly  falfe,  or  not  certainly  true, 
that  except  what  they  deliver  upon  their  own  particular  knowledge,  or  with  peculiar 
circumftances,  that  may  recommend  them  to  my  belief,  1  am  very  fliy  of  building 
any  thing  of  moment  upon  foundations,  that  I  eltccm  fo  unfure,  and  much  lefs  upon 
the  fufpedted  paflages,  that  IVecker,  Paraeelfus,  Porta,   &c.  abound  with.  And 
therefore  (though  I  well  enough  know,  how  much  1  impoverilh  my  difcourfe  by  this 
nicenefs)  yet  I  do  not  think  it  fair  to  imploy  that  as  an  argument  to  convince  you,, 
that  has  not  that  operation  upon  me  myielf.    And  I  rather  take  notice  of  my  forbear- 
ing to  make  ufe  of  the  hiftorical  traditions  and  chymical  or  magical  fecrets,  that  I 
meet  in  the  above-mentioned  authors,  or  any  other  makers  of  collections,  unlefs  the 
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narrative  be  (as  I  was  faying)  exprefsly  enough  delivered  upon  the  writer's  pelfonal 
knowledge,  or  that  of  fome  other  credible  witnefs  •,  not  only  becaufe  I  would  give  you 
an  account,  why  fcvcral  of  my  writings  are  unfurniftied  with  what  moft  readers  look, 
on  as  the  richeft  ornaments  of  other  men's  •»  but  becaufe  if  this  warinefs  could  be  in- 
troduced, it  would  be  the  moft  effectual  way  of  perfuading  men  to  write  thole  kind 
of  trads  I  would  recommend,  phyfiological  cflays.  For  he,  that  will  conline  him- 
felf  fo  ftridly,  will  fcarce  be  often  tempted,  on  phyfical  fubjeds,  to  write  cither 
fyftems  or  volumes. 

Another  thing,  Pyropbilus,  I  muft  needs  advertife  you  of  in  reference  to  the  en 
fuing  difcourfes  •,  which  is,  that  befides  thole  deficiencies  in  point  of  ratiocination, 
which  are  due  to  my  perfonal  difabilities,  I  have  purpofely  let  pals  fome  few  (and  but 
very  few)  inferences,  which  I  difcerncd  well  enough  not  to  be  cogent,  becaufe  I  was 
willing  to  acquaint  you  upon  fome  particular  occafions  with  all  the  experiments  then 
occurring  to  me,  which  I  thought  might  contribute  to  the  illullration  of  the  fuhject 
in  hand ;  though  each  of  them  apart  did  not  irrefragably,  nor  indeed  fo  much  as 
ftrongly  infer  the  conclufion,  in  order  to  which  they  lecmed  to  have  been  mentioned 
aspremiflcs.  And  this  practice  I  made  the  lefs  fcruple  of,  becaufe  I  was  willing  to 
exercife  thereby  your  reafoning  faculty,  and  try  how  far  you  would  diicern  the  ten- 
dency of  feveral  things,  all  ot  them  pertinent  enough  to  the  fubjed  in  hand,  but  not 
all  of  them  concluding  to  the  main  defign,  in  order  whereunto  they  were  alleged. 
And  I  fuppofed,  that  the  things  by  me  mentioned,  though  not  conclufive,  being  yet 
experimental,  the  mention  of  them,  which  in  a  ftridly  logical  way  of  reafoning  muft 
have  been  forborn,  might  well  make  you  amends  for  the  exercife,  to  which  I  intended 
they  ftiould  put  your  reafon. 

There  remains  yet  one  thing,  Pyropbilusy  of  which  I  fuppofe  you  will  exped  I 
Ihould  give  you  an  account ;  and  that  is,  why  in  the  enl'uing  elfays  I  have  mentioned 
divers  experiments,  which  I  have  not  plainly  and  circumftantially  enough  delivered. 
To  fatisfy  you  concerning  which,  I  muft  reprefent  to  you,  firft,  that  though  for  your 
fake  I  have  oftentimes,  contrary  to  my  reafon  and  genius,  delivered  things,  to  make 
them  more  clear,  in  fuch  a  multitude  of  words,  that  I  now  feem  even  to  myfelf  to 
have  in  divers  places  been  guilty  of  verbofity  ;  yet  in  fome  other  pafTages,  treating 
of  things,  which  ufe  had  rendered  very  familiar  to  me,  I  may  have,  to  ftiun  pro- 
lixity, unawares  flipt  into  the  contrary  extreme.    Secondly,  there  are  fome  mecha- 
nical experiments,  wherein  I  have  purpofely  omitted  fome  manual  circumftanccs,  be- 
caufe I  was  unwilling  to  prejudice  fome  ingenious  tradefmen,  who  make  either  a  live- 
lihood, or  at  leaft  a  gain,  by  the  fale  of  the  produdions  of  fuch  experiments.  And 
I  made  the  lefs  fcruple  to  conceal  fuch  mechanical  circumftances  (if  I  may  fo  call 
them)  becaufe  they  were  not  neceflTary  to  the  penological  knowledge  of  the  experi- 
ments •,  in  naming  of  which,  my  intention  was  to  teach  you  rather  philofophy  than 
trades.    Thirdly,  I  mention  fome  things  but  darkly,  cither  becaufe  I  received  them 
upon  condition  of  fecrecy,  or  becaufe  fome  ingenious  pcrfons,  that  communicated 
them  to  me,  or  others  to  whom  I  imparted  them,  do  yet  make,  and  need  to  make,  a 
pecuniary  advantage  of  them.    Fourthly,  and  fome  things,  that,  cither  having  been 
the  fruits  of  my  own  labours,  or  obtained  in  exchange  of  fuch,  are  freely  at  my  own 
dilpofal,  I  have  not  yet  thought  fit  fo  plainly  to  reveal,  no:  out  of  any  envious  defign 
of  having  them  buried  with  me,  but  that  I  may  be  always  provided  with  fome  rarity 
to  barter  with  thofe  fecretifts,  that  will  not  part  with  one  fecrct  but  in  exchange  for 
another,  and  think  nothing  worth  their  defiring,  that  is  known  already  to  above  one 
or  two  perfons.     And  I  think  it  very  lawful  to  referve  always  fome  concealed  expe- 
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n  men  t  s  by  me,  wherewith  to  obtain  the  fecrcts  of  others,  which  being  thereby  gained, 
the  other  (as  being  no  longer  neceflfary  to  the  former  end)  may  freely  be  commu- 
nicated. 

Akd  think  not,  Pyropbilus.,  that  the  bare  mention  of  an  experiment  as  having  been 
performed,  though  the  way  of  making  it  be  concealed,  is  of  no  ufe,  if  the  relator  of 
the  experiment  be  a  perlbn,  that  may  fafely  be  credited :  for  it  is  fomcthing,  to  be 
allured,  that  fuch  and  fuch  things  have  been  really  performed,  and  consequently  are 
poffible  to  be  done,  though  wc  be  not  particularly  acquainted  with  the  means  or  per- 
forming them.  And  he  tells  you  fomcthing,  that  tells  you  upon  his  own  knowledge, 
that  in  fuch  or  fuch  bodies,  or  ways  of  operating  on  them,  conftderable  things  of 
fuch  or  fuch  a  nature  are  to  be  met  with.  And  for  my  part,  when  I  go  a  hawking 
or  fetting,  I  think  myfclf  beholden  to  him,  that  allures  me,  that  in  fuch  a  field  there 
is  a  covey  of  partridges,  though  he  does  no  more  towards  the  giving  mc  them.  And 
it  is  obvious,  how  much  Europe  is  beholden  to  Columbus  for  the  detection  of  many 
countries  in  America,  which  were  not  difcovcred  by  him,  nor  perhaps  till  long  after 
his  death,  becaufc  he  firft.  informed  us  knowingly,  that  there  were  unknown  regions 
beyond  that  vaft  ocean,  which  fevers  the  old  world  from  the  new.  But  I  begin  to 
cigrefs,  and  therefore  mail  proceed  to  tell  you,  that  I  am  the  lei's  troubled  at  my 
omiffion  of  the  circumftantial  parts  of  fome  experiments,  becaufe  I  think  it  will  be 
much  for  your  advantage  to  try  them  over  again  yourfelf.  And  as  I  have  taken  care 
by  the  truth  of  the  experiments  I  have  delivered,  to  fecure  your  fuccefs,  in  cafe  you 
try  them  aright ;  fo  I  cannot  be  very  forry,  that  you  fliould  in  fome  particulars  have 
a  kind  of  neceflity  laid  on  you  to  exercife  your  own  induftry,  and  thereby  increafe  your 
experience. 

But  befides  all  that  has  been  faid,  Pyropbilus,  I  muft  freely  confefs  to  you,  that 
there  is  one  thing  particularly  relating  to  yourfelf,  which  has  made  me  refrain  from 
delivering,  in  the  enfuing  cliays,  fome  of  the  chief  chymical  precedes,  wherewith 
they  might  have  been  enriched.  For  not  yet  knowing  with  what  ferioufnels  you  will 
addid  yourfelf  to  promote  experimental  philofophy,  nor  what  ufe  you  will  make  of 
what  has  been  unveiledly  communicated  to  you,  1  was  fomewhat  unwilling,  that  fome 
things,  which  had  coft  mc  a  great  deal  of  pains,  Ihould  yet  fall  into  any  man's  hands, 
that  fcorns  to  purchafe  knowledge  with  fome  pains ;  and  I  was  de (irons,  in  cafe  you 
lhall  prove  as  induftrious  as  1  hope  you  will,  to  have  fomething  by  me  to  encourage 
and  cherifh  your  induftry,  which  may  be  more  fuitable  to  your  improved  knowledge. 
For  1  muft  confefs  to  you,  that  in  reference  to  the  chymical  procefies  extant  in  the 
following  dilcourfes,  I  look  upon  moft  of  them  but  as  trifles,  not  only  in  companion 
of  thofe  things,  which  a  knowing  chymift  might  have  delivered  on  the  fame  fubjec"bv 
but  even  in  regard  of  divers  procefles  (not  impertinent  to  thofe  difcourfes)  wherewith 
I  myfclf  (as  little  as  I  am  a  pretender  in  thelc  matters)  am  not  unacquainted  :  and 
perhaps  I  would  have  given  to  the  following  treatifes  the  title  of  trifles,  inftead  of  that 
of  eflays,  if  I  had  not  been  afraid  of  difcouraging  you  thereby,  and  if  the  chymical 
part  of  them  had  been  the  chief  thing,  wherewith  I  intended  to  acquaint  you  in  them. 
But  if  the  reception  you  give  to  what  we  have  already  written,  prove  fuch  as  may  en- 
courage us  to  proceed,  we  may  perhaps,  if  God  be  pleafed  to  vouchfafe  us  life  and 
opportunity,  be  invited  to  impart  to  you  thofe  more  conftderable  chymical  experi- 
ments, which  cither  the  communication  of  our  friends,  or  our  own  labours,  have 
preftnted  us.  For  it  will  be  much  in  the  power  of  the  entertainment,  which  thefe 
papers  fhall  meet  with,  to  make  them  cither  the  beginning  of  our  labours  of  this 
nature,  or  the  end.  And  in  the  mean  time,  I  think  I  may  venture  to  tell  you,  that, 
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as  inconfuterable  as  I  have  confefled  divers  of  the  chymical  procefies  mentioned  in  the 
effays  to  be,  yer  if  ever  you  take  the  pains  (as  I  hope  you  will)  to  write  experimental 
efiays,  and  confine  yourfelf  to  take  as  little  upon  truft  as  I  have  done,  you  will  per- 
haps be  ready  to  belkve,  that  fometimes  a  fhort  efiay  of  this  nature,  not  to  fay  fome 
one  finglc  experiment,  may  have  colt  me  more  than  a  whole  treadle  written  on  fuch  a 
fubjedt,  whereon  to  be  able  without  difcredit  to  write  books,  it  is  almoft  fufficient  to 
have  read  many.  And  give  me  leave  to  add,  that  as  in  fuch  kind  of  compofures, 
oftentimes  the  enabling  himfelf  to  give  a  confiderable  advertifement,  or  even  hint, 
may  coft  the  writer  more  than  the  making  of  Icveral  experiments ;  fo  it  may  be  alfo 
more  beneficial  to  the  reader  than  the  knowledge  of  them.  For  we  muft  not  always 
meafurc  the  confiderablenefs  of  things  by  their  moft  obvious  and  immediate  uk- 
fulnefs,  but  by  their  fitnefs  to  make  or  contribute  to  the  difcovcry  of  things  highly 
uleful.  As,  if  it  be  true,  what  is  reported  by  good  authors  of  the  hazel  wand,  or 
virgula  divinatorio,  though  the  hazel  tree  be  much  lefs  confiderable  in  reference"  to 
its  fruit,  or  immediate  production;,  than  a  peach-tree,  an  orange  tree,  or  even  an 
apple-tree ;  yet  may  it  be  made  much  more  valuable  than  any  of  them,  becaufe, 
whereas  they  only  prefent  us  with  fruits,  this  may  aflift  us  to  difcover  in  latent  mines 
ineftimable  treafures. 

I  had  almoft  forgot  to  advertife  you,  Pyropbilus,  that  whereas  I  have  not  been  fo 
follicitous  as  moft  writers  are  wont  to  be,  to  fwell  the  enfuing  cflays  with  the  enume- 
ration of  the  various  opinions  and  arguments  of  authors  about  the  fubjedt  i  treat  of, 
or  to  adorn  them  with  acute  fentences,  fine  expreflions,  or  other  embellimments  bor- 
rowed from  eminent  writers ;  it  has  not  been,  becaufe  I  utterly  diflike  die  making 
ufe  of  thofe  pafiages  in  claflic  or  other  authors,  that  may  cither  give  (among  the  ad- 
mirers of  thofe  writers)  fome  authority  to  our  thoughts,  or  very  handfomcly  and 
emphatically  exprefs  them.  For  I  remember,  lhave  known  it  reprehended  by  learned 
men  in  Epicurus,  that  though  he  wrote  very  much  himfelf,  he  would  not  vouchfafc 
in  his  writings  to  quote  thole  of  other  men.  And  that  I  have  not  refrained  from  mak- 
ing ufe,  now  and  then,  of  thofe  philological  ornaments  of  ducourfc,  when  they 
readily  occurred  to  me,  and  appeared  neither  impertinent  nor  prolix,  may,  I  hope, 
fijffice  to  keep  me  from  being  fufpefted  of  the  vanity  of  thinking  myfelf  above  other 
men's  afliftance.  But  the  reafons  of  my  fo  much  declining  to  make  ufe  of  other  men's 
authority,  or  expreflions,  were  chiefly  thefe :  firft,  That  the  weaknefs  of  my  eyes  has 
this  long  time  kept  me  from  reading  almoft  any  book?,  favc  the  Scripture,  with  fome 
critical  expofitions  of  it,  and,  here  and  there,  fome  portions  of  the  writings  of  thofe 
that  pretend  to  teach  their  readers  experimental  matters :  and  the  unfaithfulnefs  of  my 
memory,  as  to  things  of  no  great  moment,  has  made  me  forget  almoft  all  the  little 
philological  and  florid  learning  I  was  formerly  acquainted  with.  And  really,  Pyro- 
pbilus, as  for  the  books,  that  treat  of  natural  philofophy,  I  am  fo  fcnfible  of  the  fmall- 
nefs  of  the  advantage,  which  my  difabilities  have  fuffered  me  to  make  of  them,  that 
inftcad  of  being  ambitious  to  appear  a  great  reader,  I  could  be  very  well  content  to 
be  thought  to  have  fcarce  looked  upon  any  other  book  than  that  of  nature.  And  in 
the  next  place,  Pyropbilus.,  though  I  ignore  not,  that  by  this  plain  and  unadorned  way 
of.  writing,  I  unkindly  deny  my  eflays  many  imbellilhments,  which  I  might  give 
them,  and  which  perhaps  you  will  think  they  do  abundantly  need  •,  yet  my  frequent 
diftempcrs,  journeys,  and  other  avocations,  not  allowing  me  lb  much  time  as  I  de- 
fired,  to  entertain  you  on  philofophical  fubjects,  I  thought  it  more  requifite  to  fpend 
thofe  confined  hours  in  acquainting  you  with  my  own  thoughts,  fuch  as  they  are,  than- 
with  thofe  of  other  menj  unlefs  (as  I  formerly  intimated)  I  can  fome  way  or  other. 

mure 


Of  the  Unfuccefsfulnefs 

more  than  barely  recite  what  I  recite  of  theirs.  And  you  will  eafily  pardon  me  the 
injury,  which  for  your  fake  I  do  my  own  reputation  by  this  naked  way  of  writing,  if 
you,  as  well  as  I,  think  thofe  the  profitable!!:  writers,  or,  at  leaft,  the  kindeft  to 
their  perufers,  who  take  not  fo  much  care  to  appear  knowing  men  themfelvcs,  as  to 
make  their  readers  fuch. 


TWO  ESSAYS, 


'  Concerning  the 

Unfuccefsfulnefs  of  Experiments, 

Containing  divers  Admonitions  and  Obfervations  (chiefly  Chy- 
mical)  touching  that  SUBJECT. 

Advertifemcnt  about  the  two  following  Eflays. 

THE  author  of  tbtfe  difcourfes  bad  enlarged  them  in  this  fecond  edition^  with  divers 
obfervations  and  experiments^  but  that  he  has  made  ufe  of  them  already  in  other 
papers  belonging  to  his  Sceptical  cr  doubting  Naturaliji. 


The    Firft  ESSAY, 

Of  the  Unfuccefsfulnefs  of  EXPERIMENTS. 


I A  M  very  forry,  Pyrophilus,  that  to  the  many  (elfcwhcre  enumerated)  difficulties 
wh'ch  you  may  meet  with,  and  muft  therefore  furmount,  in  the  ferious  and  effec- 
tual profecution  of  experimental  philofophy,  I  muft  add  one  difcouragement  more, 
which  will  perhaps  as  much  furprize  you  as  difhearten  you ;  and  it  is,  that  befides 
that  you  will  find  (as  we  elfewhere  mention)  many  of  the  experiments  publifhed  by 
authors,  or  related  to  you  by  the  perfons  you  convcrfc  with,  falfe  or  unfuccefsful 
{befides  this,  I  fay)  you  will  meet  with  feveral  obfervations  and  experiments,  which, 
thr»'gh  communicated  for  true  by  candid  authors  or  undiftrufted  eye  witm'fics,  or 
pc.haps  recommended  to  you  by  your  own  experience,  may  upon  further  trial,  dif- 

appoint 
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appoint  your  expectation,  either  not  at  all  fucceeding  conftantly,  or  at  leaft  varying 
much  from  what  you  expected. 

This  advertifement  may  feem  of  fo  difcouraging  a  nature,  that  I  mould  much 
fcruple  the  giving  it  you,  but  that  1  fuppofe  the  trouble  at  that  unfuccefsfulnefs, 
which  you  may  meet  with  in  experiments,  may  be  fomewhat  leflened  by  your  being 
forewarned  of  fuch  contingencies  :  and  that  if  you  fhould  have  the  luck  to  make  an 
experiment  once,  without  being  able  to  perform  the  fame  thing  again,  you  might  be 
apt  to  look  upon  fuch  difappointments  as  the  effects  of  an  unfricndlinefs  in  nature  or 
fortune  to  your  particular  attempts,  as  proceed  but  from  a  fecret  contingency  incident 
to  fome  experiments,  by  whomloevcr  diey  be  tried. 

But  becaufe,  Pyropbilus,  the  advertifement,  which  I  am  about  to  give  you,  may 
feem,  as  paradoxical,  as  difcouraging  :  it  will  be  but  reafonablc,  that  I  prefent  you 
with  fome  inftances  of  the  rcquifitenefs  of  it :  which  I  fhall  the  more  willingly  do, 
becaufe  thereby  I  may  not  only  evince  the  trudi  of  it,  but  fomewhat  lelTen  tnc  def- 
pondency  it  is  apt  to  produce,  by  letting  you  fee,  that  though  fome  of  your  experi- 
ments fhould  not  always  prove  conftant,  you  have  divers  partners  in  that  infelicity,' 
who  have  not  been  difcouraged  by  it. 

To  make  nice  and  curious  diftinctions  of  the  feveral  grounds  and  occafions  of  t'le 
unfuccefsfulnefs  of  experiments,  would,  perhaps,  prove  a  work  of  greater  difficulty 
than  ufe ;  and  therefore  I  fhall  content  myfelf  grofly  to  diltinguilh  the  caufes  of  that 
unfuccefsfulnefs,  into  the  particular  or  miilaken  properties  ot  the  materials  imployed 
about  them,  and  fome  fuch  error  committed  in  the  handling  of  thefe  materials,  as 
though  it  hinder  the  fuccefs  of  the  experiment,  is  not  cafy  to  be  difcerned.  Which  - 
therefore  I  mention,  that  I  may  diftinguifli  thefe  kind  of  errors,  that  I  am  now  to. 
confidcr,  from  thofe  more  obvious  ones,  which  proceeding  barely  from  the  unikilful- 
nefs  of  the  tryers  of  the  experiments,  may  be  eafily  enough  difcerned,  and  either 
rectified  or  avoided  by  a  knowing  artift,  or  a  pcrfon  well  verfed  and  expert  in  mak- 
ing diofe  particular  experiments,  which  through  that  unflulfulncfs  may  have  ntif- 
carried. 

The  materials  to  be  employed  about  the  experiments  we  are  confk'cring  may  alio- 
admit  of  feveral  diftinctions  ;  as  into  natural  and  factitious,  (tncere  and  adulterate^ 
limple  and  compound,  (Jc.  But  we  fhall  likewiic  purpofcly  forbear  the  iniilting  on, 
cny  of  thefe,  and  content  ourfelves  to  caft  what  we  have  to  fay  on.  this  part  of  our 
theme,  into  a  few  and  comprehenfive  obfervations. 

And  in  this  firft  place  we  will  obferve,  that  divers  experiments  fucceeded  not,  be- 
caufe they  were  at  one  time  tried  with  genuine  materials,  and  at  another  time  with, 
fophifticated  ones  :  and  in  this  cafe  it  may  be  all  one,  as  to  the  event  of  the  experiment,, 
whether  the  materials,  wherewith  it  was  fuccclifully  tried,  were  fophifticated  or  n^t, 
if  thofe  made  ufe  of  in  the  latter  trial  were  of  differing  qualities  from  thofe  employed 
io  the  former;  becaufe  it  may  very  well  happen,  that  fophifticated  bodies  (as  we 
may  have  occafion  to  fhew  hereafter)  by  the  addition  of  thofe  tilings,  or  by  that  de- 
ceitful way  of  preparation,  whereby  they  have  been  fophifticated,  may  acquire  an 
aptitude  to  produce  fuch  effects,  as,  had  they  not  been  adulterated,  they  would  not 
have  been  fit  to  do.  Now  it  is  fcarcely  imaginable  to  him,  that  has  not  been  very 
convcrfant  with  the  drugs  and  fimples  fold  in  lhops,  how  generally  they  are  adulte- 
rated by  the  fraudulent  avarice  of  the  fellers,  especially  it  they  b.r  fuch,  whole  prc- 
i  loufncls  may  make  their  fophiftication  very  beneficial  to  them,  that  practife  it.  It 
has  been  lately  much  complained  of  by  fome  of  the  cultivators  of  clover-grafs,  that 
of  a  great  quantity  of  the  feed  not  any  grafs  fprung  up  ;  which  not  being  imputable 
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to  the  foil,  nor  the  fewer,  proceeds,  as  feme  analogical  obfervations  make  me  fup- 
pofe,  from  the  efretenefs  (it  I  may  fo  fpeak)  of  the  fuperannuatcd  feed  feme  times 
fold  in  the  (hops.  And  upon  this  fubjeft  I  cannot  conceal  from  you  what  was  lately 
affirmed  to  me  by  one  of  the  eminenteft  and  fobereft  chymifts  of  dmjierdam,  who  was 
alfo  an  Indian  merchant,  who  allured  me,  that  the  moll  of  the  cinnamon  and  cloves, 
that  is  brought  into  thefe  weftern  regions,  is  defrauded  in  the  Incites  of  much  of  the 
fineft  and  fubtileft  aromatical  parts,  before  it  be  fent  into  Europe.  And  to  give  a 
more  familiar  inftancc  to  our  prefent  purpofe,  you  may  be  pleafed  to  remember, 
Pyropbilus,  that  in  one  of  the  hrft  of  thefe  eiTays,  we  have  made  mention  to  you  of 
great  ftore  of  living  creatures,  which  we  had  obfcrved  in  vinegar ;  of  the  truth  of 
which  obfcrvation  we  can  produce  divers  learned  and  fcvere  witnefles,  who  were  not 
to  be  convinced  of  it,  till  we  had  fully  fatisfied  them  by  ocular  dcmonftration  :  and 
yet,  Pyropbilits,  there  are  divers  parcels  of  excellent  vinegar,  wherein  you  may  in 
vain  feek  for  thefe  living  creatures :  and  we  are  now  diftilling  fome  of  that  liquor 
(which  if  we  did  not  think  to  be  of  the  ftrongeft  and  beft  fort,  we  (hould  fcarce  think 
worth  the  being  diftilled  for  fpirit)  wherein  ncverthelefs  we  can  neither  by  candle- 
light nor  by  day-light  difccrn  any  of  thofe  little  creatures,  of  which  we  have  often 
ieen  fwarms  in  other  vinegars.  Of  fuch  fraudulent  tricks  as  thofe  lately  mentioned, 
I  could  ealily  give  you  divers  inftances,  if  I  were  not  afraid  of  teaching  fallacies  by 
difcovering  them.  But  fome  are  fo  notorious,  or  otherwife  of  fuch  a  nature,  as  that 
it  may  be  more  ufeful  than  dangerous  to  mention  them. 

It  is  commonly  known,  that  fublimate  is  wont  to  be  fophifticated  with  arfenick  : 
and  how  differing  the  effects  of  fuch  fublimate  may  be  from  thofe  of  that,  which  is 
faithfully  prepared,  not  only  upon  metals,  but  (when  mercurius  dulcis  and  other  pre- 
parations are  made  of  it)  upon  human  bodies,  they,  and  fcarce  any  but  they,  who 
are  acquainted  with  the  noxious  qualities  of  arfenick,  both  to  metals  and  men,  can 
readily  imagine.  And  indeed  as  tor  chymical  preparations,  Helmont  *  was  not  much 
in  the  wrong,  when  he  affirmed,  there  were  fcarce  any,  vulgarly  fold  in  Ihops,  to  be 
relied  on  as  faithfully  prepared.  And  for  my  part,  I  have  fo  often  met  with  chymical 
preparations,  which  I  have  found  unfinccre,  that  I  dare  fcarce  truft  any,  either  in  the 
adminiftration  of  phyfic,  or  fo  much  as  in  the  trial  of  confiderable  experiments, 
which  cither  my  own  furnaces  do  not  afford  me,  or  wherewith  I  am  not  fupplicd  by 
fome  pcrfon,  of  whole  Ikill  and  faithfulncfs  I  have  a  good  opinion.  The  other  day, 
having  occalion  to  ufe  fome  fpirit  of  fair,  whereof  I  was  not  then  provided,  I  fent  for 
fome  to  a  chymift,  who  making  it  himfclf,  was  the  likelier  to  afford  that,  which  was 
well  made :  but  though  I  gave  him  his  own  rate  for  it,  at  the  firft  rectification  even 
in  a  retort,  a  fingle  pound  afforded  us  no  lefs  than  fix  ounces  of  phlegm-,  and  after- 
wards being  further  rectified  in  a  high  body  and  gentle  heat,  the  remaining  fpirit 
parted  with  a  fcarce  credible  quantity  of  the  like  naufeous  liquor,  and  after  all  thefe 
lequcftrations  of  phlegm,  was  not  pure  enough,  to  perform  what  we  expected  from 
from  it.  Of  which  complaining  to  an  excellent  chymift  of  my  acquaintance,  he  fer.t 
for  fpirit  of  fait  to  a  very  eminent  diftiller  of  it,  who  gets  much  by  his  profcllion,  and 
paffcth  for  a  very  honeft  man  :  but  this  fpirit,  befides  its  weaknefs,  difcovered  itfelf 
to  be  fophifticated  with  either  fpirit  of  nitre,  or  aqua  fortis,  which  betrayed  icfclf  by 
its  peculiar  and  odious  fmcll    whereas  fpirit  of  fait  Ikilfully  and  fincerely  drawn  is 

•  Jccip*  pnlvtrtm  Johannis  de  Vigo  propria  maun  para/am,  nam  alitqui*  aJmiftm  mitia  tft  edulttratus, 
frut  jualttunfMt  medicamen  thjminm  *W  vault  txflat  fraudt  plinam  eft.    Helmon.  de  Febr.  c.  14. 

Sum  atmpt  oUa  tjtatialia  vtnaiia,  jo^t  mag**  *rt  p<»au*tur,  adulttraia  smva  tu^fwgala,  &t.  Idem 
de  Feb.  c.  15. 
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commonly  of  a  greenifh  colour,  bordering  upon  yellow,  and  hath  ufually  a  peculiar, 
and  fometimes  (as  I  can  exemplify  to  you  in  ibme  of  mine)  a  not  unpleafing  fmell. 
And  let  me  on  this  occafion  advertife  you,  Pyroplilus,  that  in  divers  cafes  it  is  not 
enough  to  feparate  the  aqueous  parts  by  dephlegmation,  as  many  chymills  content 
thcmfelves  to  do  ;  but  fome  liquors  contain  alfo  an  unfufpedted  quantity  of  fmall  cor- 
pufcles  of  fomewhat  an  earthy  nature,  which  being  affociated  wid»  the  l'aline  ones, 
do  clog  or  blunt  them,  and  thereby  weaken  their  activity  :  and  therefore  fuch  liquors 
to  be  well  depurated  require  the  being  diftilled  off,  and  that  with  a  flow  fire,  that  the 
dry  faeces  may  be  left  behind  in  the  bottom  of  the  glafs.  To  fatisfy  fome  perfons, 
that  this  obfervation  is  not  groundlcfs,  we  have  fometimes  taken  of  the  better  fort  of 
fpirit  of  fait,  and  having  carefully  dephlegmed  it,  removed  it  into  lower  glaflcs  (that  the 
lefs  heat  will  fuffice  to  make  the  liquor  afcend)  and  having  gently  abftracled  the  whole 
Ipirit,  there  remained  in  the  bottom  and  the  neck  of  the  retort,  whence  it  was  diftilled, 
fo  great  a  quantity  of  a  certain  dry  and  ftiptical  fubtlance,  for  the  mod  part  of  a 
yelTowifh  colour,  that  it  fcemed  ftrange  to  the  beholders,  that  fo  clear  a  fpirit  fliould 
conceal  fo  much  of  it :  and  we  ourfelves  fliould  have  wondered  at  it  too,  had  wc  not 
remembered,  that  in  what  the  chymifts  are  wont  to  call  the  oil  or  rectified  butter  of 
antimony  made  with  fublimate,  the  liquor,  though  diftilled  and  very  limpid,  almoft 
like  fair  water,  confifts  in  great  part  of  the  very  body  of  the  antimony :  which  wc 
would  here  manifeft,  but  that  we  ellewhere  do  it  •,  and  therefore  chufc  rather  in  this 
place  to  take  notice,  that  the  fpirit  of  fait  after  this  fecond  depuration  was  fo 
changed,  that  it  fcemed  to  be  a  much  nobler,  and  almoft  another  liquor  than  it  was 
before. 

But  to  return  to  our  fophifticated  fpirit ;  what  differing  effects  would  be  produced 
by  true  fpirit  of  fait,  and  that  which  is  mixt  with  the  fpirit  of  nitre,  he  that  knows 
the  great  difparity  in  the  operations  of  thole  two  liquors,  whereof  (to  mention  now 
no  other  inftances)  the  former  will  precipitate  filver,  when  the  latter  has  dilfolvcd  it, 
may  eafily  inform  you.  Which  inftances  I  mention  not  as  the  confukrableft,  which 
may  be  produced  on  this  fubject,  but  as  the  frelheft  in  my  memory. 

I*  the  next  place,  Pyropbilus,  I  obferve,  that  even  when  the  materials  imploycd 
about  experiments  are  no  way  lbphifticatcd,  but  genuine,  and  fuch  as  nature  has  pro- 
duced them,  or  art  ought  to  prepare  them ;  even  then,  I  fay,  there  may  be  a  very 
confiderable  difparity  betwixt  concretions  of  the  fame  kind  and  name,  and  which  pal's 
without  fufpicion  for  bodies  of  perfectly  the  fame  nature. 

THismay,  to  you,  Pyroplilus,  feem  a  great  paradox  •,  but  perhaps  upon  examina- 
tion it  will  appear  a  great  truth  :  which  becaufe  I  am,  perchance,  the  rirft,  that  has 
folemnly  affcrtcd,  I  hope  I  (hall  obtain  your  pardon,  if  I  iniift  fomewhat  the  longer 
upon  the  making  it  out.  For  though  antimony  (and  the  like  is  to  be  underlined  of 
quickfilvcr,  gold,  copper,  tin,  i3c.)  is  wont  by  almoft  all  men  without  helicancy  to 
be  looked  upon  as  being  all  of  it  of  the  fame  nature  as  well  as  denomination  •,  yet  he, 
that  will  take  the  libcrcy  to  fufpect,  that  they  may  be  deceived  in  that  opinion,  and 
then  needfully  obferve  the  differing  progrefs  and  event  of  experiments,  may  very  well 
dilccrn,  that  there  is  as  well  a  difference  in  minerals  of  the  lame  kind,  as  there  is  in 
vegetables  and  animals  of  the  fame  fpecies.  And  as  the  white  rofe,  the  red  rofe,  and 
the  damafk  rofe  differ  much  from  one  another,  though  all  three  be  roles ;  and  as  the 
four  and  fvveet  orange  arc  very  differing  betwixt  themlllves,  and  yet  both  of  them 
from  the  China  orange,  though  all  be  oranges  •,  and  as  the  hound,  the  grey  hound, 
the  fpaniel,  the  tumbler,  the  maftiff",  and  the  water  dog,  (Jc.  are  very  diverfly  qua- 
lified, though  all  of  them  be  dogs :  fo  neither  are  all  the  parcels  of  antimony  to  be 
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met  with  in  mines  or  (hops  of  altogether  the  fame  qualities,  though  all  of  them  be 
antimonial  concretes.  There  is  indeed  this  difference  betwixt  the  variety  to  be  ob- 
ferved  in  vegetables  and  animals,  and  that  which  is  to  be  found  in  minerals,  that  the 
former  is  wont  to  be  more  obvious  to  the  eye,  and  betray  itfclf  by  fomc  difference  to 
be  obl'erveJ,  cither  in  the  fize  of  creatures  of  the  fame  kind,  or  in  fome  peculiar  (hape 
or  colour,  by  which  it  is  cafy  for  nature  confpicuoufly  to  discriminate  bodies,  that 
confift  of  many  difccrnably  diftinct  parts;  whereas  minerals  appearing  to  the  eye 
either  to  be  perfectly  fimilar,  as  metals,  or  at  leaft  to  confift  but  of  two  or  three 
diftinct  ingredients,  as  cinnabar,  and  fome  other  mineral  concretions,  the  diverfay  to 
be  found  betwixt  minerals  of  the  fame  denomination  is  hardly  to  be  difecrned,  before 
experience  have  discovered  it. 

And  on  this  fubject  I  cenfider,  that  the  womb  (if  I  may  fo  fpeak)  of  a  mineral 
body  is  not  always  like  that  of  an  animal,  a  place  by  a  competent  and  peculiar  in- 
volving fence  lecurcd  from  the  intrufion  of  all  bodies  not  of  kin  to  that  included  in 
h:  but  a  mineral  bting  generated  in  the  bowels  of  the  earth,  its  womb  is  oftentimes 
acccflible  and  open  to  other  mineral  juices  or  fleams,  that  pal's  that  way,  though  of 
never  fo  differing  natures  from  that  of  the  more  copious  mineral.  Infomuch  that 
not  only  1  have  had  the  opportunity  to  obferve  (not  without  fome  wonder)  minerals  of 
differing  kinds,  as  marchafices  and  metals,  marchafites  and  ftones,  (I  mean  ftones 
properly  fo  called)  fait  and  fulphur,  and  the  like,  blended  in  the  fame  fmall  lump  of 
matter  •,  but  I  have  fometimcs  found,  in  a  great  mafs  of  one  fort  of  mineral,  fmall 
parcels  of  a  mineral  of  a  quite  differing  kind  perfectly  inclofed  in  the  fubftancc  of  the 
other.  But  to  refume  what  we  were  laying  before,  thefc  intruding  bodies  (if  I  may 
fo  fpeak)  being  coagulated,  and  perhaps  ripened  together  with  the  former  by  length 
of  time,  are  not  caflly  either  fcparable,  or  fo  much  as  diftinguifhablc  at  their  firft 
digging  out  of  the  ground,  and  much  lefs  after  their  colliquation.  For  the  ignorant 
or  heedlcfs  mine  man  aiming  only  at  the  obtaining  a  quantity  of  fuch  a  metal,  or 
Other  mineral,  as  may  be  vendible  under  fuch  a  determinate  name,  has  neither  the 
defign,  nor  perhaps  the  fkill,  to  make  nice  feparations  of  the  heterogeneous  bodies 
to  be  met  with  in  his  ore,  but  melts  fo  much  of  them  as  he  can  promifcuoufly  toge- 
ther i  and  then  fells  them,  not  only  to  the  merchant,  but  the  chymift,  for  that  metal 
or  mineral,  whole  outward  form  and  properties  (as  colour,  confidence,  weight,  found, 
fSc.}  it  has :  though  that  metal,  under  whofe  name  it  paffes,  be  indeed  but  the  pre- 
dominant ingredient  of  the  lump,  wherein  divers  other  minerals  may  in  fmall  quan- 
tities lie  concealed,  and  yet  upon  occafion  be  difcovcred  by  exquifite  feparations,  or 
difcove-r  thcmfelves  by  unexpected  operations,  when  they  meet  with  bodies  fit  to  aft 
on  them,  or  difpofed  to  receive  impreflions  from  them. 

I  was  lately  v ifi ted  by  an  ingenuous  goldfmith  of  my  acquaintance,  who  com- 
plained to  me,  that  being  wont  to  buy  parcels  of  gold  brought  in  fmall  pieces,  and 
as  it  were  fandy  corpufcles,  from  Guinea,  or  fome  country  of  that  coafl,  though  he 
found  it  upon  all  trials  very  right  gold,  yet  was  it  fo  very  pale,  that  few  but  expert 
goldfmlths  would  meddle  with  it,  as  fearing  it  had  been  lome  fophillicated  metal ; 
adcing,  that  this  exceeding  palencfs  of  it  fometimcs  reduced  him  to  melt  it  with  very 
high  coloured  gold,  or  to  heighten  its  tincture  with  that  of  copper,  to  bring  it  to  the 
colour  of  ordinary  gold. 

Tm  probability  of  this  may  be  proved  by  what  is  related  by  Monfieur  Flacourt, 
governor  of  the  French  plantation  in  Madagafcar,  who,  in  his  newly  publifhed 
trjt.\-t      hiftory  of  that  ifland,  fpeaking  of  the  metals  of  it,  fays,  //  v  a  bien,  &c.  that  is, 
?*t?*"'  there  is  certainly  ^o\d  among  the  mliabitants.  of  Mada*afcar%  which  has  not  been 
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brought  hither  by  foreign  fhips :  for  it  is  not  poITible,  that  fich  mips  mould  have 
left  them  lb  much  of  that  metal  as  they  have ;  and  befides,  it  is  of  a  differing  nature 
from  that  of  Europe,  which  they  call  in  this  country  Vou!amene  Voutroiia.  11c  addi, 
that  this  gold,  which  they  call  gold  of  Malacaffc^  is  pale,  and  is  not  worth  above  ten 
crowns  (or  about  fifty  millings)  an  ounce  ;  alio,  that  the  Negroes  affirm,  that  there 
are  many  mines  of  it  in -the  country,  where  it  was  formerly  digged  j  that  there  is  three 
forts  of  it  differing  in  fincocia  from  each  other,  and  difcriminated  by  the  natives  by 
three  peculiar  names.  But  that  which  he  adds  as  moll  confiderablc,  is,  that  Mela- 
caffean  gold  is  of  fo  very  eafy  a  fufion^  that  it  is  almoft  as  eafily  melted  cs  lead ;  whereas 
we  here  find  the  gold  we  deal  with  to  require  confidently  ltrong  fires,  and  are  wont 
to  call  in  borax  to  facilitate  the  fufion. 

Havinc,  upon  occafion,  had  the  curiofity  not  long  fince  to  vifit  fome  mines  of 
lead,  and  other  metals,  I  find  that  there  is  a  great  difference,  and  difccrnible  even  to 
the  eye,  betwixt  the  fcveral  ores  v  for  inftanec,  of  lead,  lbmc  of  which  I  can  Ihew 
you  fo  like  Iteel,  and  fo  unlike  common  lead-ore,  that  the  workmen  upon  that  ac- 
count are  pleafed  to  call  it  lteel-ore,  which  being  of  more  difficult  fufion  than  ordi- 
nary, they  are  wont  to  mix  it  with  other  ore,  which  they  call  firm-ore,  to  facilitate 
the  melting  of  it.  And  I  likewife  took  notice  of  an  ore,  which  fur  its  aptnefs  to 
vitrify,  and  ferve  the  potters  to  glaze  their  earthen  vcffcls,  the  miners  call  pottcrn- 
ore,  and  fell  it  (at  leaft  where  I  faw  it  digged  up)  dearer  than  other  ore,  from  which 
it  differs  both  vifibly  enough,  and  as  the  workmen  affirm,  in  divers  other  (and  thole 
lefs  obvious)  qualities  i  and  yet  all  thefe  ores,  after  fufion,  do  pais  indifcriminately 
under  the  name  and  notion  of  lead.  In  which  therefore  it  is  no  wonder,  that  ilvercr 
inquiries  find  a  great  deal  of  difparity.  I  remember  I  did  not  long  fince  caufc  lbmc 
lead-ore  to  be  tried,  which  being  the  moft  promifing  that  ever  I  Taw,  made  me  flip- 
pofe  it  might  contain  fome  confiderable  quantity  of  filver :  but  though  it  proved  ib 
rich  in  lead,  as  to  yield  after  the  rate  of  feventy  pound  to  the  hundred,  yet  one  of  the 
molt  expert  artifts  in  liuropc  could  not  extract,  one  grain  of  filver  out  of  it  •,  whereas, 
the  lead  of  very  many  mines,  being  lkih'ully  examined,  will  leave  behind  it,  upon 
the  tell,  a  proportion  of  pure  filver.  And  though  this  quantity  of  filver  be  not 
confiderablc  enough  to  make  fuch  mines  as  yield  it  pafs  for  filver  mines,  (or,  as  we 
are  wont  to  call  them,  mines-royal)  becaufc  the  filver  will  not  quit  the  colt  of  extract- 
ing it  •,  yet  fuch  mines,  though  they  pals  but  for  lead  mines  with  the  mctalift,  may 
appear  to  be  mixt  mines  to  the  naturaliil,  who  may  meet  with  divers  experiment:., 
wherein  the  little  filver  that  is  in  them,  may  make  their  lead  operate  differently  from 
that  of  thole  ores,  which  arc  wholly  deftitute  of  filver. 

And  as  this  difparity  is  difcerniblc  in  lead-ores,  lb  it  may  well  be  fuppofed,  that 
the  like  would  be  discovered  in  the  ores  of  other  metals,  if  they  were  but  purpolcly 
and  fkilfully  examined.  On  which  fubjtct  I  remember,  that  a  very  experienced  per- 
fon  in  thefe  affairs,  and  otherwife  very  candid  and  fober,  was  lately  very  defirous  I 
ihould  procure  him  fome  tin-ore,  alleging,  that  he  had  met  with  a  fort  of  it,  which, 
after  a  long  digeltion  in  lixiviate  liquors,  afforded  him  a  very  confiderable  proportion 
of  the  richer  metals  \  infomuch  that  having  a  large  quantity  of  that  ore,  and  finding 
the  experiment  on  it  to  fucceed  conftantly,  he  promifed  to  himtelf  a  valt  income  by 
it :  but  when  that  ftock  of  ore  was  fpent,  the  next  that  he  procured,  though  with 
great  carefulnefs  managed  as  the  former,  would  by  no  means  be  brought  to  afford 
cither  fo  confiderablc  a  benefit,  or  fo  much  as  any  at  all.  Which  brings  into  my 
mind,  that  having  once  bought  a  parcel  of  block-tin  (as  the  tradefmcn  call  that, 
which  is  of  the  moft  pure  or  unmixt,  and  as  yet  unwrought)  I  was  defirous  to  try% 
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if  I  could  not  make  a  menftruum  to  diflblvc  it  in  fuch  manner  as  aqua  fortis  dif- 
folves  filvcr,  and  aqua  regis  gold  j  becaufc  chymifts  are  wont  to  complain,  that 
chough  they  have  a  menftruum  or  two  that  will  diflblve  crude  tin,  yet  they  want  one, 
that  will  keep  it  diffblvcd,  and  will  not,  which  aqua  fortis  will,  let  it  fall  into  a  calx. 
I  laving  therefore  (by  a  way  that  I  eiftwherc  teach)  prepared  fuch  a  liquor  as  was1 
defired,  I  evaporated  a  folution  of  the  foremenrioned  tin,  and  fctting  it  to  (hoot, 
found  ibmcwhat,  to  my  wonder,  that  the  cryftals  it  afforded  were  not  at  all  like  any 
kind  of  vitriol,  but  broad,  flat,  and  exceeding  thin,  juft  like  thofe  of  lilver.  "Where- 
upon for  further  trial,  having  examined  this  fait  by  the  tongue,  we  found  not,  that 
it  had  any  fuch  tafte  as  fkilfully  made  calx  of  tin  in  fpirit  of  vinegar,  (wherein  it  is 
not  every  calx  of  'Jupiter  that  is  folublc)  which  (the  laft  time  we  tried)  fcemed  to  us 
to  have,  as  it  were,  a  chalybeate  taflc,  but  fuch  an  exceflive  bitternefs  as  may  be  met 
with  in  the  cryflals  of  filver  made  with  aqua  fortis.  Finding  alfo  this  further  refem- 
bhnce  betwixt  the  falts  of  thefe  two  metals,  that  they  did  both  of  them  prefcntly  dye 
upon  the  nails  and  fkin  a  blacknefs,  that  could  not  in  a  fhorc  time  be  wafhed  off ; 
we  fhould  have  fufpecled,  that  the  menftruum  had  exalted  the  metal  difTolved  in  it  to 
a  greater  cognation  to  filver ;  but  having  afterwards  profecuted  the  fame  trial  with 
the  fame  menftruum,  and  another  parcel  of  block-tin,  (the  former  being  cafually  loft) 
this  metal,  though  bought  very  loon  after  the  other,  and,  as  I  remember,  at  the 
fame  place,  made  us  conclude,  that  the  event  of  our  trials  proceeded  from  our  having 
lighted  upon  a  lump  of  tin,  that  was  of  a  peculiar  nature. 

1  remember  alfo,  that  a  while  fince  a  learned  and  inquifitive  friend  of  mine  found 
in  his  land  a  parcel  of  ore,  part  of  which  he  fhewed  me,  and  fome  of  which  1  can 
fhew  you,  but  have  not  yet  made  trial  of  it ;  which  fecmed  to  me,  among  others  that 
looked  upon  it,  to  be  copper  ore,  and  which  did  indeed,  after  fufion,  yield  very 
good  copper  ;  but  the  perfons,  to  whom  he  committed  the  examination  of  the  mine, 
being  very  inquifitive,  and  extraordinary  fkilful,  they  did  (as  one  of  themfelves  imme- 
diately after  confefled  to  me)  find  in  that  ore,  befides  the  copper,  no  inconfiderable 
quantity  of  filver ;  and  in  that  filvcr  (having  diflblved  it  in  aqua  fortis)  a  confiderable 
proportion  of  gold. 

But  to  detain  you  no  longer  on  this  fubjec"t;  give  me  only  leave  to  ftrenghen  the 
paradox  I  have  propofed,  by  the  authority  of  that  great  and  candid  chymift  Bafilius 
Valeiitkus,  who  fpeaking  of  antimony,  after  he  hath  told  us,  that  there  are  feveral 
kinds  of  it,  and  cfpecially  two;  the  one  more  mercurial,  and  of  a  golden  property, 
witneflcd  by  the  Aiming  ftrcaks  or  beams  it  abounds  with ;  the  other  more  full  of 
fulphur,  but  deftitute  of  the  golden  nature  that  inriches  the  former ;  adds,  that  there 
is  luch  a  different  goodnefs  betwixt  the  feveral  forts  of  antimony,  as  there  is  betwixt 
the  feveral  forts  or  flelh  or  fifh,  which,  though  agreeing  in  name,  and,  if  you  pleafe, 
in  nature,  do  exceedingly  differ  in  point  of  goodnefs.  Which  brings  into  my  mind 
the  great  difference  which  I  have  found,  even  vifiblc  to  the  eye,  betwixt  the  feveral 
forts  of  antimony  •,  and  makes  me  alfo  remember,  that  the  other  day  being  by  an 
excellent  chymift  fhewed  a  parcel  of  antimony  as  a  rarity,  upon  the  fcore  of  the 
various  coloured  fulphur,  wherewith  it  was  corifpicuoufly  inriched,  the  pofleflbr  of  it 
foon  after  implored  it  to  make  butter  of  antimony  :  but  though  he  were  very  expert 
in  that  kind  of  diftillation,  yet  inftead  of  the  liquor  he  expecled,  upon  the  approach 
of  a  gentle  fire,  he  found  the  neck  and  body  of  his  retort  lined  with  an  antimonial 
cinnabar,  (or  at  leaft  a  red  fubftance,  by  him  concluded  to  be  fulphur-,)  at  which 
being  lurprized,  he  was  pleaftd  to  withdraw  his  fire,  till  he  had  acquainted  me  with 
this  accident,  and  in  the  yet  unbroken  retort  fhewed  me  the  cinnabar,  which  is  not 
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wont  (as  you  know)  to  arifc  till  after  the  butter  of  antimony  is  come  over,  and  the 
remaining  matter  be  urged  with  a  vehement  fire.    And  it  is  perhaps  to  the  undif- 
cerned  difference  of  antimonies,  that  we  may  fometimes  afcribe  that  contingency, 
which  we  have  divers  times  had  occafion  to  take  notice  of  in  the  making  of  antimo- 
nial  cinnabar:  for  though  in  our  furnaces  it  hath  been  very  fuccefsfully  made,  yet 
not  only  we  have  afterwards  failed  of  making  it,  but  we  have  feen  much  more  expert 
chymifts,  and  who,  becaufe  of"  the  high  value  they  do  (not  undefervedly)  place  upon 
chat  medicine,  imploy  themfelves  oftener  than  we  in  making  it,  divers  times  unfuc- 
cefsfully  attempt  the  preparing  it.    And  it  may  be  perhaps  alfo  from  fome  diverfity 
either  in  antimonies  or  irons,  that  eminent  chymifb  have  (as  we  have  obferved)  often 
failed  in  their  endeavours  to  make  the  ftarry  regulus  of  Mars  and  antimony.  Info- 
much  that  divers  artifts  fondly  believe  and  teach  (what  our  experience  will  not' 
permit  us  to  allow)  that  there  is  a  certain  refpect  to  times  and  conftellations  requifite 
to  the  producing  of  this  (I  confefs  admirable)  body.    Upon  which  fubject  I  muft 
not  omit  to  tell  you,  that  a  while  fincc  an  induftrious  acquaintance  of  ours  was 
working  on  an  antimony,  which  unawares  to  him  was,  as  we  then  fuppofed,  of  fo 
peculiar  a  nature,  that  making  a  regulus  of  it  alone  without  jron)  the  common  way, 
(for  his  manner  of  operation  1  inquired  of  him)  he  found,  to  his  wonder,  and  (hewed 
me  his  regulus  adorned  with  a  more  confpicuous  ftar,  than  I  have  feen  in  feveral 
ftcllate  regulufes  of  both  antimony  and  Mars.    Yet  I  dare  not  be  too  confident  that 
this  depended  only  upon  the  peculiar  nature  of  that  antimony,  becaufe  frnce  that,  my 
own  laboratory  has  afforded  mc  divers  fuch  parcels  of  regulus  without  Marsy  (fome 
of  which  I  have  yet  by  me  very  fairly  ftellated)  which  though  made  of  antimony, 
that  fecmed  (by  its  various  colours)  to  be  more  rich  than  ordinary  in  fulphur;  yet  in 
regard  the  antimony  did  not  conftantly  afford  a  ftary  regulus,  though  by  the  fame- 
perfon  ordered  as  near  as  could  be  after  the  fame  manner,  it  did  not  fo  clearly 
appear  to  me,  whether  the  different  event  of  the  feveral  trials  proceeded  from  the 
peculiar  nature  of  this  or  that  parcel  of  antimony,  or  from  fome  odd  and  fcarce  dif- 
coverable  circumftance  in  the  management  of  the  operation.    But  in  either  cafe, 
the  mention  of  thefe  uncertain  events  will  properly  enough  belong  to  our  prefent 
difcourfe. 

As  in  antimony,  fo  (as  I  intimated  above)  in  divers  other  minerals  a  confiderable 
diverfity  may  be  obferved  :  and  1  remember  I  was  lately  prefented  with  a  piece  of  a 
mineral,  which  to  mc,  as  well  as  to  the  reft  who  looked  on  it,  feemed  to  be  an  ordi- 
nary and  worthlefs  marchafite ;  and  yet  a  Dutch  merchant  (  a  fkilful  mincralift)  who 
was  the  poffefTor  of  it,  was  very  induftrious  to  procure  a  greater  quantity  thereof, 
having  in  fome  of  it,  on  which  he  had  made  trials,  found  a  rich  proportion  of  pure 
gold.  And  the  fame  gentleman,  whofe  copper  ore  I  formerly  mentioned,  digging 
for  more  of  that  ore,  found  lately  a  quantity  of  red  earth,  which  by  knowing  mine- 
ralifts  was  guefied  to  be  but  bolus,  and  indeed  looked  very  like  it  •,  but  being  melted 
with  regulus  Martis  fttllatus  by  a  fkilful  trier  of  metals,  it  divers  times  richly  recom- 
penfed  the  examiner's  curiofity,  by  affording  him  many  grains  of  fine  gold :  and 
though  I  doubt,  whether  this  gold  proceeded  from  the  bolus,  or  the  regulus  melted 
with  it,  yet  however  it  may  fcrve  for  an  inftance  to  fliew,  that  fome  mineral  bodies, 
which  pafs  without  difpure  for  minerals  of  fuch  and  fuch  a  precife  nature,  may  have 
lurking  in  them  minerals  of  a  quite  other  nature,  which  may  manifeft  themfelves  in  . 
fome  particular  experiments  (wherein  they  meet  with  proportionate  agents  or  patients) 
though  not  in  others. 
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That  the  talc,  which  is  wont  to  be  employed  about  cofmeticks,  is  of  very  difficult 
calcination,  is  to  known  a  thing  to  thole  that  have  tried  to  calcine  r,  that  I  have  met 
with  good  chymifts,  di^t  have  looked  on  all  the  calces  of  talcs  but  as  impofturcs, 
Nor  indeed  have  we  calcined  Venetian  talc  without  lbmc  length  of  time,  and  much 
violence  of  heat.  But  among  many  forts  of  talc  we  have  here  in  England,  there  is 
none,  which  a  moderate  fire  will  in  left  than  an  hour  reduce  into  a  fnow-white  calx, 
of  which  I  had  lately  a  parcel  by  me ;  and  lb  me  days  fince  I  met  with  another  fort  of 
Englilh  talc  which  1  could  luddenly  calcine  even  with  the  flame  of  a  candle.  And 
my  experienced  friend  Dr.  A',  allure*  me,  that  out  of  a  German  talc  he  met  with,  he 
did  by  digefting  it  in  a  ftrong  folution  of  alcalizate  falts  fcparate  pretty  ftore  of  good 
gold,  and  might  have  made  it  a  very  gainful  experiment,  if  all  the  talc  growing  in 
the  fame  place  had  been  of  the  fame  richnefs.  The  like  almoft  has  been  affirmed  to 
me  by  a  gentleman  of  eminency,  who  told  me,  that  from  a  certain  talc  he  had  out  of 
yoru-av,  he  had  once  drawn  a  pretty  quantity  of  very  good  gold :  and  it  feems  in- 
deed, that  though  fome  have  been  pleafed  to  laugh  at  all  attempts  of  fequeftcring 
any  thing  from  any  kind  of  talc  ;  yet  lbmc  parcels  of  that  mineral  afford  good  ltorc 
oi  a  tinfuirc,  which  may,  for  aught  I  know,  be  of  a  golden  nature.  For  I  remember 
1  have  met  with  a  kind  of  darkilh  coloured  talc  (whereof  1  can  yet  fhew  you  a  piece) 
which  when  I  caft  but  into  aqua  regis,  the  menflruum  maniteftly  worked  upon  it, 
and  diflblvcd  its  coloured  parts  in  fuch  plenty,  that  the  filtrated  folution  palled  with- 
out fuipicion  among  divers  knowing  naturalifts,  to  whom  I  fliewed  it,  for  a  fair 
(oration  of  gold.  Paracelfus  himfclf  reckons  four  kinds  of  talc,  red,  white,  black, 
and  of  that  colour,  which  his  interpreter  tranflates  lutcous  :  and  perhaps  each  of  thefe 
colours  comprifes  feveral  kinds  of  that  mineral.  And  therefore  that  mineralift  did  not 
amifs,  when  he  added  in  the  fame  difcourfe,  after  he  had  mentioned  great  variety  of 
man.  halites,  flones,  and  other  minerals,  Sed  &  hoc  verum  eft,  in  terra  mult  a  adbuc 
audi,  qu<e  mihi  incognita  fiat,  fed  eadem  nee  alii  norunt.  Certum  fiquidem  eft,  progreffu 
temporis  tot  tamque  varia  a  Deo  adbuc  froditum  iri,  de  quibus  nemo  noftrum  nedum  unquam 
fmiuavit. 

1  r  is  vulgarly  known,  that  there  is  a  great  difference  between  vitriols,  that  are 
reputed  to  be  meerly  of  the  fame  metal.  And  not  to  mention  thofc  vitriols,  that 
1  have  either  made  or  fecn,  of  lefs  ufual  colours;  nor  to  take  notice  of  the  veins, 
Hate,  acd  even  Icofe  earth,  impregnated  with  copperas  that  I  have  had  :  to  pafs  by 
all  this  ( 1  Jay)  as  for  thole  vitriol  ltones,  whereof;  we  in  England  are  wont  to  make  our 
vitriol,  I  have  feen,  at  the  chief  work  where  copperas  is  made,  fo  great  a  variety  of 
them,  (divers  of  which  I  have  yet  lying  by  me)  that  I  could  fcarcely  believe  the 
workmen,  when  they  affirmed  them  to  be  all  copperas  ftoncs;  and  cannot  but  think 
it  both  very  likely,  that  fome  of  them  contain  other  mineral  fubftances  befides  vitriol, 
and  very  poflibje,  that  the  faline  parts  of  thole  (tones,  upon  their  folution  by  the  rain, 
may  work  upon  thole  other  fubftances  formerly  concoagulated  with  them,  and  thereby 
imbue  fome  parcels  of  the  vitriol  made  of  them  with  qualities  other  than  arc  cflcntial 
to  the  nature  of  vitriol,  or  belong  ordinarily  to  it. 

That  there  is  alio  a  difference  betwixt  thofe  bodies,  that  pafs  under  the  general 
name  of  common  fait,  c.nnot  but  be  obvious  to  any  rhymift,  that  bathoccafion  to 
nuke  accurate  trials  on  that  fubject.  And  as  for  thole  concretes,  tint  pafs  under  the 
name  of  fidt-petre,  there  is  probably  no  fmall  difparity  among  them:  lor  befides  the 
&,  fcrcnee  which  we  have  oblerved,  and  which  is  obvious  enough  betwixt  good 
Englilh  n'tre,  and  that  whicli  is  brought  us  over  from  Barbary,  (which  before  it  is 
much  refined  abounds  very  much  with  a.i  adventitious  fait,  that  talks  much  like  fea- 
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fait)  belides  this  I  fay,  thofc  that  do  ufe  both  good  European  and  good  Eaft-India 
fak-pctrc  alTurc  me,  they  find  much  difference  betwixt  them,  and  give  the  preference 
to  the  latter.  And  indeed  I  have  often  thought  I  diiccrned  a  confiderable  difference 
in  the  operations  of  feveral  kinds  of  fait  pctrc  even  after  purification  :  and  probably 
that  lort  of  falt-pctre,  which  near  London  an  ingenious  man  of  my  acquaintance  does 
fometimes  (but  cannot  always}  make,  chiefly  of  our  lea- fa  It,  h  uh  fome  differing  quali- 
ties from  that,  which  is  drawn  the  common  way  out  of  the  earth.  And  indeed  fa!t- 
petre  being  but  a  kind  of  fal  terra-,  generated  in  very  differingly  qualified  parcels  of 
earth,  may  probably  receive  divers  qualities  from  the  particular  foil,  wherein  it 
grows,  though  thefe  qualities  lie  concealed  and  unfufpcclcd  under  the  wonted  exterior 
appearance  of  nitre.  Which  confidcration  brings  into  my  mind  what  was  lately  told 
me  by  a  very  ingenious  gentleman,  concerning  one  of  die  eminentefl:  of  our  London 
phyficians,  who  was  wont,  as  this  confidant  of  his  affurcd  me,  as  an  excellent  fecret, 
to  employ  in  fome  of  his  choice  remedies  that  peculiar  frdt-pctre,  which  he  had 
drawn  out  of  the  earth  digged  up  in  church-yards. 

And  fuch  kind  of  differences  would  probably  in  other  mineral  bodies  be  taken 
notice  of,  if  men's  prepoffeffions  did  not  make  them  afcribe  the  variations  they  meet 
with  in  their  experiments,  rather  to  any  other  caufe,  than  the  unfufpetted  difference 
of  the  materials  employed  about  them. 

Nor  is  it  only,  Fyropbilus,  among  mineral  bodies  of  the  fame  name,  that  fuch  a 
diverfity  rs  to  be  found ;  but,  if  narrowly  looked  into,  it  is  very  probable,  that  a 
greater  difparity  may  be  difcovered  both  among  vegetables  and  animals,  reputed  of 
the  fame  nature,  than  hath  been  yet  taken  notice  of.  Herbarifts  indeed  have  cxer- 
cifed  a  commendable  curiofity  in  fub-dividing  plants  of  the  fame  denomination,  and 
few  naturalifts  ignore,  that  there  arc  (for  inftuncc)  many  forts  of  roles,  and  of  apples, 
which  differ  widely  betwixt  themfclves,  as  we  fee  the  difference  betwixt  the  red  rofe 
and  the  white,  betwixt  the  crab,  the  pippin,  and  the  pearmain.  But  befides  thefe 
differences,  which  are  obvious  enough  to  be  regiftered  by  botanick  authors,  there 
may  be  more  undifecrned  ones  (which  yet  may  be  confiderable  ones)  betwixt  the 
individuals  of  the  fame  ultimate  fubdivifion  of  plants,  arifing  partly  from  the  tempe- 
rature of  the  air,  which  makes  (for  example  j  fenna  growing  in  England  to  differ  much 
from  that,  which  is  denominated  from  Alexandria ;  partly  from  the  nature  of  the 
foil,  as  is  obvious  in  the  change  produced  in  wild  fimples  tranfplanted  into  gardens 
and  partly  from  many  other  caules,  which  we  have  not  now  leifurc  to  infill  upon. 
But  we  fee  oftentimes,  that  one  rofe  much  differs  from  another  of  the  fame  kind, 
and  one  pearmain  from  another  pearmain.  To  which  we  may  add,  that  the  upper 
cruft  or  l'urface  of  the  earth  being  impregnated  with  fubterraneal  exhalations  of  fede- 
ral forts,  and  tempered  with  variety  of  juices,  it  may  very  pollibly  be,  that  fome 
particular  plant  may  attract  fuch  juice  out  of  a  determinate  fpot  of  ground,  as  may 
give  it  exotick  qualities,  and  make  it  differ  even  from  the  neighbouring  plants  of  the 
lame  kind :  to  which  purpofe  I  remember,  that  travelling  divers  years  fincc  from 
Geneva  towards  Liafy,  1  was  in  my  paffagc  through  Switzerland  by  a  gentleman  of 
thofe  parts  (whofe  brother  had  been  formerly  my  domellick)  invited  to  his  caftle,  and 
entertained  among  other  things  with  a  fort  of  wine,  which  was  very  heady,  but  other- 
wile  fecmed  to  be  fack ;  and  having  never  met  with  any  fuch  liquor  during  my  long 
ftay  in  thofe  parts,  I  was  inquifitivc  to  know  whence  it  was  brought :  and  being 
anfwered,  that  it  grew  amongft  thofe  mountains,  I  could  not  believe  it,  till  they 
allured  me,  that  growing  on  a  little  fpot  of  ground,  whofe  entrails  abounded  with 
fulphur,  it  had  from  the  foil  acquired  its  inebriating  property,  and  thofe  other  qua- 
lities, 


Digitized  by  Google 


Of  the  Unfuccejsfulnefi 

lities,  which  made  it  fo  differing  from  the  wine  of  the  reft  of  the  vineyards  of  that 
country.    And  now  I  mention  wine,  give  me  leave,  Fyropbilusy  to  put  you  in  mind 
of  taking  notice,  what  a  great  change  is  made  in  that  liquor,  when  upon  the  recefs 
of  the  fpirits  and  more  volatile  fulphurous  paits,  or  elfe  the  new  texture  they 
make  with  the  others,  it  degenerates  into  vinegar  •,  and  yet  how  little  either  diminu- 
tion of  quantity  or  any  other  alteration  doth  appear  upon  this  change  to  the  beholder's 
eye.    And  though  no  body  is  like  to  lolc  an  experiment  by  miftaking  vinegar  for 
wine,  becaufe  both  thofe  liquors  and  the  changes  of  them  are  fo  familiar  unto  us  * 
and  becaufe  we  are  wont  to  tafle  each  of  them  before  we  employ  it  j  yet  who 
knows  what  charges  there  may  be  in  other  bodies,  with  whofc  alterations  we  are 
unacquainted,  though  the  eye,  which  is  oftentimes  the  only  fenfe  employed  about 
judging  of  them,  dilcern  no  change  in  them  ?  as  may  daily  be  obferved  in  the  fuper- 
annuatcd  feeds  of  plants,  which,  after  their  having  been  kept  long  beyond  their  due 
time,  lofe  all  their  germinating  power,  without  loling  any  of  their  obvious  qualities. 
And  here  let  me  further  obfervc  to  you,  that  urine  is  made  much  ufe  of,  not  only  by 
dyers,  but  fcveral  other  tradefmen,  in  divers  operations  (lbmc  of  which  we  may  elfe- 
where  have  occafion  to  treat  of)  belonging  to  their  profeflions.    Now  thefe  men 
being  wont  indifcriminately  to  employ  urine,  without  examining,  whether  it  be  rich 
in  fait  or  not,  and  how  long  it  hath  been  kept,  it  may  not  be  impertinent  to  take 
notice,  that  chymifts,  who  have  occafion  to  diflil  it  often  in  great  quantities,  allure 
me,  that  they  find  a  notable  difparity  betwixt  urines,  that  of  healthy  and  young  men 
abounding  much  more  with  volatile  fair,  than  that  of  fickly  or  aged  perfons ;  and 
that  of  fuch  as  drink  wine  freely  being  much  fuller  of  fpirituous  and  active  parts 
than  that  of  thofe,  whole  drink  is  but  beer  or  water.    But  becaufe  the  differing 
ftrength  of  urines,  though  it  be  very  probable,  is  not  fo  eafily  to  be  fatisficlorily 
made  out,  we  fhall  ftther  infill  on  this  other  observation  confirmed  to  us  by  expe- 
rience, which  is,  that  though  tradefmen  are  often  wont  to  boil  fuch  and  fuch  things 
indifferently  in  any  urine,  as  if  it  were  all  one  how  new  or  ftale  it  is,  they  may  fome- 
times  thereby  commit  confiderable  errors.    For  recent  urine,  wherein  the  faline  parts 
are  yet  entangled  among  the  reft,  will  fuffer  itfclf  to  be  boiled  above  one  half  or  two 
thirds  away,  without  the  avolation  of  its  volatile  fait  and  fpirits.    Whereas  urine  that 
has  been  divers  weeks  kept,  is  liable  to  a  putrefaction,  whereby  the  cement  (if  I  may 
fo  fpeak)  of  the  ingredients  that  it  confifts  of,  pcrifhing,  or  lbmc  change  of  texture 
occafioning  their  disjunction,  (if  not  alio  concurring  to  produce  them)  the  componvnt 
parts  fall  afundcr,  and  the  faline  particles  extricating  themfclves  from  the  reft,  will 
even  upon  a  very  gentle  heat  'as  trial  made  on  purpole  has  informed  us)  fly  away,  and 
leave  a  phlcgmatick  and  unactive  liquor  behind  them.   In  confirmation  whereof  I  mult 
acquaint  you,  Pyrcf  bilus,  with  what  latc'y  befel  me  in  reference  to  the  diftillation  ot 
urine :   for  having  caufed  ibme  of  it  to  be  buried  in  earthen  veflels  in  a  dunghill,  t;> 
be  there  putrificd,  for  five  or  fix  weeks,  I  was  by  divers  occalional  journies  kept 
from  employing  it,  til!  it  had  lain  there  between  four  and  five  months  j  and  obferv- 
ing,  when  I  cauled  it  to  be  taken  out,  that  the  covers  of  the  veficls  had  not  been,  by 
him  I  employed  to  put  them  in,  well  luted  on,  and  befides  were  in  fome  places 
cracked,  I  fufpected,  that  the  heat  of  the  dunghill  had  not  only  loofencd  the  faline  parts 
of  the  liquor,  but  driven  them  away  :  and  accordingly  by  diitilling  it  in  a  very  gentle 
heat,  ami  in  a  very  high  cucurbit,  we  obtained,  initead  of  an  active  and  faline  lpirir, 
a  languid  and  naufeous  phlegm.    And  how  great  odds  there  may  be  betwixt  fome 
experiments  made  with  recent  and  putrified  urine,  may  be  eafily  conceived  by  him 
who  knows  what  operation  ialts  have  in  the  bufinefs  of  colours,  and  is  acquainted  with 
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their  efficacy  in  thofc  other  mechanical  experiments,  wherein  urine  is  wont  to  be  em- 
ployed. But  I  fear  I  have  dwelt  too  long  upon  this  theme,  and  therefore  I  fhall  pro- 
ceed to  the  next. 

And  in  the  third  place,  Pyropbihu,  I  (hall  obferve  to  you,  that  there  is  a  great  dif- 
ference to  be  found  among  many  things  prepared  by  art,  that  pafs  under  the  fame 
general  name :  which  difference  may  proceed  partly  from  that,  which  we  have  al- 
ready obferved  to  be  found  in  the  materials  of  which  fuch  factitious  bodies  arc  made, 
and  partly  from  the  way  uied  in  preparing  them.  To  thefe  heads  many  particulars 
may  be  reduced.  But  we  fhall  at  prelent  rcftrain  ourielves  to  the  mention  of  two  forts 
of  prepared  bodies,  namely,  of  fuch  as  arc  not  purified  and  exalted  enough,  and  of 
fuch  as  are  fo  too  much. 

And  to  begin  with  the  firft  of  thefe  •,  it  is  very  certain,  that  divers  chymical  ex- 
periments delivered  by  fober  authors  have  been  believed  falfe,  only  bccar.fc  the  mcn- 
ltruums  or  other  materials  employed  in  the  unfuccelsful  trials  of  them  were  not  as 
highly  rectified,  or  otherwife  as  exquifitely  depurated,  as  thofc  that  were  ufed  by  the 
deliverers  of  thofc  experiments  j  fo  that  oftentimes  the  fault  of  a  bad  menftmum  is 
injurioufly  imputed  to  a  good  artift.  That  experienced  chymift  Van  Hrtmcnt,  in  his 
paradoxical  trcatile  of  the  ftone,  endeavours  (as  we  have  elfcwhcre  mentioned)  to 
explicate  the  manner  of  its  being  generated,  by  the  coagulation  immediately  enfuing 
upon  the  mixture  of  the  two  volatile  fpirits  of  urine  and  of  wine.  This  noble  expe- 
riment has  been  by  many  unfuccefsfully  tried,  and  has  been  therefore  by  them  difcre- 
dited  as  a  chymical  fiction  :  and  indeed  the  firft,  and  I  think  the  fecond  time  we  at 
tempted  to  make  that  coagulum,  we  found  nothing  at  all  of  any  fuch  thing  as  we 
expected  \ipon  the  confufion  of  the  two  fore-mentioned  liquors  \  which  though  never 
fo  much  lhaken,  and  afterwards  permitted  to  reft,  did  never  in  the  leaft  meafurc  coa- 
gulate, which  made  us  long  fufpect  the  experiment ;  till  at  length  our  favourable 
thoughts  of  that  expert  chymift  making  us  think  it  pofliblc,  that  the  fpirits  we  em- 
ployed had  not  been  fufficicntly  exalted,  we  dephlcgmated.  fome  by  more  frequent, 
and  indeed  tedious  rectifications  (which  yet  proved  but  neceflary)  and  then  were  fatis- 
fied  by  more  accurate  trials,  that  Helmont  had  not  mifinformed  us. 

So  likewifc  the  fame  author  in  his  trcatifc  de  Pefte  much  extolling,  as  a  friend  to  the 
ftomach,  the  entrails,  the  nervous  parts,  and  even  the  head,  the  tincture  or  folution 
of  amber  made  with  fpirit  of  wine  (which  medicine  is  indeed  no  ignoble  one,  when 
adminiftercd  to  conftitutions,  that  can  well  bear  the  heat  of  it)  divers  phyficians  and 
chymifts  have  attempted  the  preparing  of  this  tincture  with  fuch  bad  luccefs,  that 
they  have  given  out,  that  either  Helmont  delivered  what  was  not  true,  or  concealed 
fome  confiderablc  circumftance  of  the  procefs. 

Whereas  having  digefted  fufficicntly  dephlegmed  fpirit  of  wine  upon  very  finely 
powdered  amber  (which,  if  it  be  the  higher-coloured,  yields  the  deeper  tincture)  in 
a  very  gentle  heat  (for  the  neglect  of  which  caution  even  expert  artifts  have  often  loft 
their  pains  and  glaflts)  we  have  feveral  times  had  a  good  yellow  tincture  of  amber, 
which  was  difcernablc  in  the  menftntum  both  by  the  fmcll  and  taftc ;  and  to  fatisfy 
fome,  that  fufpefted  the  tincture  to  proceed  but  from  the  exaltation  of  the  men- 
ftruum  itfelf  by  digeftion,  and  to  manifeft,  that  it  was  a  real  folution  of  the  fubtiler 
parts  of  the  amber,  we  poured  fome  drops  of  it  into  beer,  or  water,  into  which  the 
fpirit  of  wine  fuddeniy  diffufing  itfelf,  the  difiolvcd  amber  was  plainly  difcernablc 
lwimming  like  a  thin  film  upon  the  furfacc  of  the  liquor,  whence,  little  by  little,  it 
fteamcd  away  into  the  air. 

There  is  likewifc,  as  we  have  tried,  to  be  drawn  with  fpirit  of  wine  from  pure 
fait  of  tartar  a  prettv  high  tincture,  and  of  a  tafte,  which  1  thought  not  unworthy 
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the  taking  notice  of :  but  having  a  while  fince  tried  to  draw  this  tincture  with  fpirit 
of  wine,  which  (unknown  to  me)  was  much  too  weak  for  that  purpofe,  after  I  had 
kept  the  glafs  a  while  in  digeftion,  coming  to  look  whether  or  no  the  fpirit  was  tinged,. 
I  found,  that  the  fait  of  tartar  had  drawn  to  itfelf  and  imbibed  the  aqueous  particles 
of  the  fpirit  of  wine,  and  being  thereby  (for  a  great  part  of  it)  diffolved  into  a  li- 
quor like  that,  which  is  commonly  called  oil  of  tartar  per  deUauium,  the  fubfiding  fait 
was  by  the  interpofition  of  that  faline  liquor  protected  from  the  action  of  the  fpirit  of 
wine  v  which  being  by  this  new  way  dephlegmed,  would  not  mix  with  the  faline 
liquor,  but  Iwam  entirely  above  it.  To  which  I  IhaU  only  add  in  general,  that  the 
German  chymifts  are  divers  of  them  fo  accurate  in  the  rectification  of  their  fpirit  of 
wine,  that  in  England,  where  we  are  wont  to  be  left  careful  about  that  particular,  it  is 
ufual  enough  for  thofc  experiments  of  theirs  to  be  unfuccefcfully  tried,  wherein  the 
alcohol  of  wine  (as  they  call  it)  is  requifite. 

And  as  fpirit  of  wine,  fo  many  other  menftruums  are  made  unfit  for  the  perfecting 
of  divers  real  experiments,  barely  by  their  not  being  fufficiently  freed  from  their 
weakening  aquofity. 

Nor  is  it  only,  Pyropbilus,  in  menftruums,  but  in  divers  other  bodies,  that  the 
want  of  an  exquifitc  depuration  may  produce  in  experiments  variety  of  events.  As 
for  inftancc,  it  has  been  complained  of  by  fober  men,  that  their  preparations  of  filver, 
though  never  fo  carefully  made,  have  been  apt  to  produce  violent  vomits  ;  whereas 
we  have  not  obferved  a  well-prepared  medicine  of  duly  refined  filver  to  work  eme- 
tically,  even  in  women  and  girls,  but  by  fcige  or  urine.  But  we  cannot  wonder  at 
the  violent  operation  of  medicines  made  of  ordinary  filver :  for  not  only  that,  which 
is  coined,  is  wont,  as  the  mint-maftcrs  themfelves  have  confeffed  to  me,  to  be  allayed 
with  fomctimes  about  a  twelfth  part,  fometimes  a  fmaller  or  greater  proportion  of 
copper,  for  the  greater  conveniency  of  the  coin ;  but  even  that  filver,  which  is  com- 
monly at  great  rates  fold  for  refined  filver,  is  not  wont  to  be  fufficiently  freed  from 
its  copper.  Which  I  not  long  fince  manifefted  in  the  prcfence  of  one  of  our  richeft 
and  eminenteft  refiners,  by  diffolving  fome  of  his  pureft  filver  in  his  own  aqua  fortis ; 
for  the  greennefs  of  the  folution  quickly  betrayed  the  adherency  of  Venus  to  the 
filver.  And  no  wonder,  for  I  have  feldom  fecn  our  chiefeft  refiners  blow  off  from 
their  filver  upon  the  teft  above  half  its  weight  of  lead,  whereas  we  think  not  our 
filver  fufficiently  refined  for  fome  purpofes,  till  it  have  been  freed  from  live  or  fix 
times  its  weight  of  Saturn  -,  and  then  it  has  fometimes  afforded  a  folution  almoft  as 
clear  as  water,  with  only  now  and  then  a  light  touch  of  fky-colour,  but  nothing  near 
fo  high  as  the  ccrulcous  (liquor  that  is  fuppofed  to  be  a  true)  tincture  of  filver,  arti- 
ficially feparated  f  rom  the  reft  of  the  body. 

Now  diat  ill  effects  by  the  mixture  of  copper  may  be  produced  in  fuch  medicines, 
as  ought  to  be  of  pure  filver,  he,  that  is  acquainted  with  the  violent  emetic  qualities 
of  Venus,  can  fcarccly  doubt.  And  as  in  men's  bodies,  fo  in  other  fubjedb,  thofc 
experiments  may  eafily  deceive  the  artifl's  expectation,  when  he  hopes  to  perform 
with  filver  and  copper  together  thofe  things,  which  fuppofe  and  require  filver  without 
copper,  or  any  adventitious  metal  :  and  as  filver,  fo  gold  is  very  often  employed  for 
pure,  when  it  is  not  fo:  for  even  the  foliated  gold,  which  is  commonly  fold  here  in 
England,  how  fine  foevcT  it  is  reputed,  is  not  altogether  free  from  the  pollutions  of 
other  metal*  ;  for  our  gold-beaters,  though  for  their  own  profit  fake  they  are  wont  to 
ufe  the  finclt  coined  gold  they  can  get  fas  that  which  is  capable  of  the  greateft  exten- 
fion  under  the  hammer)  yet  they  fcruple  not  to  employ  coined  gold,  and  that  the 
mint-maftcrs  (as  themfelves  inform  me)  are  wont  to  allay  with  copper  or  filver,  to 
make  the  coin  more  ftiff,  and  lefs  l'ubjcct  to  be  wafted  by  attrition.    And  as  for  thofe 
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many  goldfmiths  and  chytnifts,  who  think  their  gold  moft  requifirely  refixwd,  when 
they  have  blown  from  it  on  the  teft  a  due  proportion  of  lead,  they  may  be  therein 
fometimes  miftaken :  for  though  Saturn  may  carry  away  with  him  all  the  copper,  that 
did  imbafe  the  gold,  yet  he  does  not  iikcwife  free  it  from  the  filver  (for  which  pur- 
pofe  aqua  fortis  is  therefore  wont  to  be  uled)  nay,  the  fkilfulleft  refiner,  that  I  ever 
yet  knew,  hath  feveral  times  affirmed  to  me,  that  cupelling  fine  gold  with  lead,  the 
gold  has  after  retained  and  protected  from  die  fire  a  proportion  of  filver,  that  lay 
lurking  in  the  lead,  and  was  afterwards  fcparatcd  from  the  gold  by  aqua  fortis,  but 
in  lb  fmall  a  quantity,  that  the  experiment  (the  cod  and  pains  o  juddered)  was  not 
lucriferous.  And  of  this  fort  of  inftances,  Pjropbilus,  more  might  be  prefented,  if 
we  did  not  think  prolixity  might  be  unwelcome  to  you. 

But  as  many  experiments  fucceed  not  according  to  expectation,  becaufe  the  mcn- 
ftruums  employed  about  them  were  not  pure  enough  ;  fo  fome  mifcarry,  becaufe  fuch 
menftruums  are  but  too  exactly  depurated :  for  it  is  not  fo  much  the  purity  of  liquors 
in  their  kind,  as  their  fitnefs  for  the  particular  purpofe,  to  which  they  are  dcfigned, 
that  is  in  experiments  to  be  principally  segarded.  For  inftance,  we  have  fometimes, 
for  recreation  fake,  and  to  affright  and  amaze  ladies,  made  pieces  of  white  paper  and 
linen  appear  all  on  a  flame,  without  either  burning,  finging,  or  as  much  as  difco- 
louring  them.  This  is  performed  by  plunging  the  paper  very  thoroughly  in  weak 
fpirit  of  wine,  and  then  approaching  it  to  the  flame  of  a  candle ;  by  which  the 
(pirituous  parts  of  the  liquor  will  be  fired,  and  burn  a  pretty  while  without  harming 
the  paper.  But  if  this  experiment  be  tried  with  exquifitely  rectified  fpirit  of  wine, 
it  will  not  fucceed.  Of  this  phenomenon  this  plaufible  reafon  has  been  afligned,  that 
the  flame  of  the  fpirit  of  wine  is  lb  pure  and  fubtile,  that,  like  an  ignis  lambens,  it 
will  not  faften  upon  the  paper.  But  experience  has  informed  us,  that  this  conjecture 
is  but  a  miftake,  for  the  flame  of  fpirit  of  wine  is  fo  hot,  that  I  have  in  lamp-fur- 
naces employed  fpirit  of  wine  inftead  of  oil,  and  with  the  fame  flame  I  have  not  only 
lighted  paper,  but  candles,  and  even  melted  foliated  gold.  The  true  reafon  there- 
fore, why  that  paper  is  not  burned  by  the  flame,  that  plays  about  it,  leems  to  be, 
that  the  aqueous  part  of  the  fpirit  of  wine  being  imbibed  by  the  paper,  keeps  it  fo 
moid,  that  the  flame  of  the  fulphureous  parts  of  the  fame  fpirit  cannot  faften  on  it. 
And  therefore  when  the  deflagration  is  over,  you  ftull  always  find  the  paper  moift ; 
and  fometimes  we  have  found  it  fo  moift,  that  die  flame  of  a  candle  would  not  readily 
light  it.  And  on  the  other  fide,  having  purpofely  made  trials  of  plunging  paper  into 
fufficiendy  dephlegmated  fpirit  of  wine,  the  paper  not  having  aqueous  moifture  to 
defend  it,  was  very  readily  kindled  and  burned  by  the  flaming  fpirit.  And  one  of 
our  beft  ways  to  try  the  purenefs  of  fpirit  of  wine  is  grounded  on  this  very  fuppofi- 
tion :  for  dipping  it  in  a  cotton-wiek  like  that  of  a  candle,  and  letting  it  on  fire,  if  the 
flame  faften  on  the  wiek,  it  is  a  fign  of  the  goodnefs  of  the  fpirit  •,  but  if  it  do  not, 
we  conclude  it  to  be  weak,  and  not  fufficiently  dephlegmcd.  It  hath  been  Iikcwife 
obferved,  that  aqua  fortis  will  work  more  readily  on  lead,  if  it  be  allayed  with  water, 
than  if  it  be  purely  rectified.  I  otherwhere  alio  mention  an  aqua  fortis  I  have  ufed, 
which  was  fo  ftrong,  that  it  would  not  well  diflblve  filver  itfclf,  wilci's  I  firft  diluted  it 
with  fair  water.  And  within  this  very  week,  wherein  I  write  thele  things,  I  have  had 
an  unwelcome  proof,  that  liquors  may  by  too  exquifite  a  depuration  be  made  unfit 
for  our  purpofes.  For  having,  to  gratify  fome  ingenious  friends,  made  a  certain 
menftruum,  wherewith  we  had  formerly  done  fome  things  upon  gold,  which  were 
(not  altogether  without  caufe)  thought  ftrangc  enough,  we  took  care  at  this  time  to 
feparate  it  from  whatever  was  either  of  an  aqueous  or  an  earthy  nature,  more  exactly 
than  ever  we  bad  formerly  done.    But  coming  to  make  ufc  of  this  lore  of  menftruum, 
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we  found  to  our  trouble  and  lofs,  that  irrftead  of  performing  its  wonted  operations 
upon  gold  better  than  before,  we  could  do  nothing  at  all  with  it :  for  it  will  not  now 
by  heat  itfelf  be  brought  to  touch  gold,  though  that  metal  were  wont  to  be  diflbluble 
in  it  even  in  frigido.  And  to  fatisfy  you,  that  it  was  the  too  exquiGte  depuration  of 
this  liquor,  cfpccially  from  its  terreftrial  parts,  that  thus  unfitted  it  to  touch  a  metal, 
which  is  otherwifc  wont  to  melt  as  it  were  naturally  in  it  without  ebullition  (almoft 
like  ice  in  lukc-warm  water;)  we  will  fubjoin,  that  not  only  we  in  vain  tried  to  make 
it  ierviceablc  by  weakening  it  with  fair  water ;  but  having,  for  trial-fake,  taken  a 
little  of  this  numerical  parcel  of  liquor  before  it  was  fo  carefully  rectified,  we  found, 
that  itdiflblved  crude  gold  as  well  as  we  had  reafon  to  expeft.  And  it  would  be  con- 
fidered,  whether  or  no  in  the  extraction  of  the  tinctures  of  fevcral  bodies,  chymifts  do 
not  only  pur  themfelves  to  a  needleis,  but  to  a  prejudicial  trouble,  when  they  refufe  to 
employ  any  other  fpirit  of  wine,  than  that  which  is  highly  rectified.  For,  though  in 
many  bodies  the  parts  defired  by  the  artifts  being  the  fulphureous  ones,  the  menftruum 
is  the  better  for  an  exquifite  dephlegmation  •,  yet  in  divers  other  concretes  the  ufeful 
and  efficacious  parts  have  in  them  fomcthing  of  faline,  which  makes  them  more  free 
to  impregnate  copioufly  fuch  liquors,  as  have  fome  aqueous  mixed  with  their  fulphu- 
reous parts. 

But  becaufe  there  is  nothing  more  eafy  than  by  diluting  fpirit  of  wine,  though 
never  fo  ftrong,  to  make  it  as  weak  as  one  pleafes ;  and  becaufe  pure  fpirit  of  wine 
is  that  of  all  other  menftruums,  that  chymifts  generally  make  mod  ule  or,  and  which 
colts  them  moft  of  charge  and  trouble  (infomuch  that  here  in  London  that,  which"  is 
perfectly  dcphlegmed,  is  valued,  in  their  fhops  that  fell  both,  at  ten  times  the  price 
of  common  fpirit  of  wine  ;)  I  prefume  you  will  not  take  it  ill,  that  without  being 
obliged  to  it  by  the  title  of  this  difcourfe,  I  take  this  decafion  to  acquaint  you  with 
the  way  I  employ  to  obtain  dcphlegmed  fpirit  of  wine  •,  elpecially  fince  the  practice 
of  the  common  way  of  frequent  rectifications  is  (not  to  mention  other  inconveniences) 
wont  to  prove  either  exceeding  tedious,  or  infuflicient.    Put  then  about  an  inch  thick 
of  tartar  calcined  to  whitenefs  (for  I  find  it  not  neceflary  to  reduce  it  to  a  fait)  and 
very  dry,  into  the  bottom  of  a  tall  and  (lender  glafs  body,  and  pour  on  it  as  much 
fpirit  of  wine,  that  has  been  but  once  rectified,  as  will,  when  they  have  been  fluked 
together,  fwim  above  the  tartar  a  finger's  breadth  (more  or  lefs  in  proportion  to  the 
tartar  you  put  in)  and  then  the  head  and  receiver  being  carefully  fattened  on  again,  hr- 
a  gentle  heat  draw  off  the  fpirit  of  wine,  fliifting  if  you  plcafc  the  receiver,  when 
about  half  is  come  over,  and  if  need  be,  rectifying  once  more  all  that  you  diftil  upon 
dry  calx  of  tartar  as  before.    Whether  or  no  you  may  meet  with  this  method  in  fome 
chymical  books,  I  know  not :  but  it  feems,  that  either  it  has  not  been  clearly  taught, 
or  has  been  propofed  by  fufpected  authors,  or  elfe  among  other  proceflcs,  by  being 
found  in  whofe  company  it  has  been  difcrcdited.    For  the  moft  antient  and  expe- 
rienced diltillers  I  have  met  with,  have  either  contented  themfelves  to  follow  the  com- 
mon way  of  repeated  rectifications,  though  thereby  they  lofe  much  time,  and  much 
fpirit  of  wine ;  or  elfe  have  had  recourle  to  peculiar  velfels  of  fuch  a  height,  as  be- 
fidcs  that  they  are  neither  eafily  nor  cheaply  to  be  procured,  do  not,  as  far  as  I  have 
hitherto  feen,  excufe  the  need  of  reiterated  rectifications.    Whereas,  when  we  con- 
fidered,  that  the  fixed  fait  of  tartar  readily  imbibes  aqueous  bodies,  and  that  yet  it 
will  not  at  all  mix  with  pure  fpirit  of  wine,  it  was  ealy  to  conclude,  that  the  phleg- 
matic part  of  the  fpirit  of  wine  would  be  foaked  up  by  the  alcalizate  fait,  whereby 
the  inflammable  part  would  be  freed  from  it.    And  accordingly  when  we  proceeded 
after  the  manner  above  prefcribed,  we  found,  that  the  liquor,  that  was  produced 
upon  the  firft  rectification  from  the  fait,  being  fired  in  a  warm  filvcr-fpoon,  did  not 
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leave  behind  it  one  drop  of  phlegm,  or  fo  much  as  the  lcaft  moifture  upon  the  (poon ; 
nay,  and  indeed  did  endure  a  fcverer  examcn,  to  which  for  curiofity's  fake  we  thought 
fit  to  put  it.    And  when  the  diftillation  was  carefully  made,  we  found  by  frequently 
(for  trial- fake)  mifting  the  receiver,  that  all  the  fpirit  that  afcended  was  (to  fenfe) 
equally  pure,  fince  that  which  came  up  laft  of  all,  even  till  the  calx  feemed  to  begin 
to  grow  dry,  by  beginning  to  cleave  at  the  top,  did  burn  all  away,  as  well  as  that 
which  came  over  firft.    And  having  for  further  trial  taken  out  the  calcined  tartar,  and 
diftilled  it  with  a  good  fire,  it  yielded  us  pretty  ftore  of  a  naufeous  and  ftrongly 
fcentcd  liquor,  which  feemed  to  be  but  phlegm,  both  to  the  tafte,  and  by  its  not 
being  at  all  inflammable,  though  carefully  tried.    The  fame  calx  of  tartar  being  kept 
infome  earthen  veflel  upon  the  fire  till  it  be  well  dried,  which  will  require  a  good 
heat,  may  be  employed  more  than  once  in  this  operation.    And  it  was  not  necdlefly 
that  we  prefcribed  bodies  tall  and  llender  j  for  we  found  not  the  experiment  to  fuc- 
ceed  in  large  and  low  ones,  and  much  lefs  in  retorts,  in  which  the  phlegm  is  wont  to 
rife  together  with  the  fpirit ;  yet  we  found,  that  provided  the  diftillation  were  made 
with  a  fufBciently  mild  heat,  a  glafs,  though  very  broad,  and  but  moderately  high, 
would  ferve  the  turn  fo  far,  as  that  the  firft  half  that  afcended  (the  other  being  very 
weak)  proved  a  fpirit,  that  in  a  filver-fpoon  would  burn  perfectly  all  away.  And 
becaufc  white  calx  of  tartar  is  fomctimes  not  fo  eafy  to  be  procured,  we  will  add,  that 
we  have  for  trial-fake  foraetimes  fubftituted  quick-lime,  or  fait  of  pot-alhes  (made 
by  a  fingle  folutmn,  filtration,  and  coagulation)  with  no  bad  fuccefs,  cfpccially  in. 
cafe  of  removing  the  receiver  before  the  afcenfion  of  the  laft  part  of  the  liquor, 
though  even  that  kielf  has  fometimes  from  quick-lime  come  up  inflammable  enough. 
And  therefore  this  alcohol  of  wine  we  peculiarly  call  the  alcalizate  fpirit  of  wine  -t 
and  the  rather,  becaufe  fpiritus  Vttd  tartarizatus,  which  perhaps  may  be  thought  the 
propcreft  name  for  it,  is  employed  by  eminent  chymical  writers  to  fignify  a  different 
thing.    And  a  practicable  way  of  making  fuch  an  alcalized  and  pure  fpirit  of  wine 
we  thought  not  unfit  to  teach  you  here  once  for  all,  in  regard  the  menftruum  is  lb- 
highly  ulcrul,  nor  only  for  tinctures,  extracts,  and  many  other  chymical  operations, 
but  in  the  making  of  divers  philofophical  experiments,  and  particularly  fome  of 
thofc,  which  you  may  meet  with  in  our  writings.    And  an  eminently  ingenious  perfon 
(but  to  me  a  ftranger)  chancing  to  get  a  fight  of  this  cflay,  was  pleaied  to  give  me 
thanks  for  this  laft  part  of  it ;  becaufe^  though  he  had  very  often  made  ufe  of  fait  of 
tartar  to  improve  fpirit  of  wine,  yet  he  did  it  before,  not  to  dcphlegm  the  weaker  li- 
quor, but  to  acuate  the  ftrong  with  the  alcali :  which  though  I  deny  not  to  be  a  thing 
ftafible,  yet  (as  I  told  him)  unlels  it  be  fkilfully  attempted,  the  highly  rectified  liquor,, 
that  is  poured  on,  will  rather  leave  fomc  of  its  moft  fpiritous  parts  behind,  than  carry 
up  fo  fixt  a  fait. 
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The  Second  ESSAY, 

Of  Unfucceeding  EXPERIMENTS. 

WH  A  T  has  been  already  faid,  Pyrepbilust  may,  I  hope,  fuflke  to  fhew  you, 
how  experiments  may  mifcarry  upon  the  account  of  the  materials  employed 
in  trying  them.  And  therefore  we  (hall  now  pals  on  to  confider  the  contingencies,  to 
which  experiments  are  obnoxious,  upon  the  account  of  circumftances,  which  are 
either  conftantly  unobvious,  or  at  leaft  are  fcarcc  difccrniblc  till  the  trial  be  paft. 
And  becaufc  thefc  circumftances  can  hardly  be  difcourfed  of  i  n  an  accurate  method 
(which  their  nature  will  fcarce  admit  of)  I  fhall  not  tie  myfelf  to  any  other  order  in 
fetting  down  the  inftances,  which  occur  to  me  on  this  occafion»  than  that  wherein  they 
offer  thcmfclvcs  to  my  memory. 

And  firft  1  muft  acquaint  you  with  what  was  not  long  fince  ferioufly  related  to  me 
by  doctor  K.  a  perfon  exceeding  far  both  from  the  cuftom,  and,  in  this  particular, 
from  the  temptation  of  telling  untruths.  He  then  allured  me,  that  lending  his  la- 
boratory in  Holland  to  a  friend  of  his  during  his  own  abfence,  and  leaving  in  that 
laboratory  among  other  things  great  ftore  of  aqua  fortis  of  leveral  compofitions, 
which  he  had  made,  to  employ  about  his  famous  fcarlet-dye,  this  friend  of  his  fent 
him  word  a  while  after  his  departure,  that  by  digefting  gold  with  an  aqua  fortis,  he 
had  feparated  the  tincture  or  yellow  fulphur  from  it,  and  made  it  volatile  (the  re- 
maining body  growing  white)  and  that  with  this  golden  tincture  he  had,  not  without 
gain,  turned  filver  (as  to  part  of  it)  into  very  perfect  gold.  Upon  which  advertife- 
ment  the  doctor  fpeedily  returning  to  his  laboratory,  did  himfelf  with  the  fame  aqua 
fortis  divers  times  draw  a  volatile  tincture  of  gold,  which  did  turn  filver  into  true 
gold :  and  (that  I  may  add  that  upon  the  bye,  to  gratify  your  curiofity)  when  I  de- 
manded, whether  or  no  the  tincture  was  capable  to  tranfmute  or  graduate  as  much 
filver,  as  equalled  in  weight  that  gold,  from  whence  the  tincture  was  drawn,  he 
afiured  me,  that  out  of  an  ounce  of  gold  he  drew  as  much  fulphur  or  tincture,  as 
fufficed  to  turn  an  ounce  and  a  half  of  filver  into  that  noblcft  metal.  Which  I  am 
the  more  difpofed  to  believe,  partly  becaufc  my  trials  permit  me  not  to  doubt  of  the 
frparablenefs  of  a  yellow  fubftance  or  tincture  from  gold  •,  and  prtly  becaufc  I  am 
tempted  to  think,  that  filver  may  have  in  it  a  fulphur  (to  (peak  in  the  chymiits  lan- 
guage) which  maturation  is  capable  to  graduate  into  a  golden  one,  by  having  been 
certified  by  the  obfervations  of  men  very  experienced  in  metalline  affairs  (and  per- 
haps too  by  my  own)  that  fo  me  times  by  corrofive  liquors  (which  Sir  Francis  Bacon 
alio,  if  I  miftake  not,  fomewhere  obferves)  and  fometimes  by  the  operation  of  common 
fulphur  (efpecially  well  opened  and  aflbciated  with  fit  falts)  filver  has  afforded  fome 
grains  of  very  pure  gold.  But  our  doctor  found  himfelf  much  miftaken  in  the  hopes 
of  crowing  rich  by  this  experiment ;  for  a  while  after  endeavouring  to  make  it  again, 
his  hopes  were  fruftrated,  which  he  afcribes  to  the  aqua  fortis,  and  therefore  has 
attempted  the  fame  work  afrefh.  But  fince  all  his  trials  have  been  hitherto  fruitlefs, 
it  is  not  improbable,  that  the  difappointment  proceeded  from  fome  other  more  abftrufe 
caufe  •,  for  we  find  fuch  adventures  to  have  fometimes  befallen  artifts  irreparably. 
And  Glauber  alone,  if  you  will  therein  credit  him,  tells  us  of  feveralways,  by  which 
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he  made  gold  once,  and  could  not  do  it  again.  Upon  which  fubjeft  I  muft  not  omit 
thofe  very  illuftrious  teftimonies  and  inftances  of  this  nature,  that  I  find  recorded  by 
that  ornament  of  his  age  and  quality,  the  prince  of  Mirandola,  in  his  treatife  de  Auro.  lh,  f.  <*t. 
Novi  (fays  he)  qui  mibi  afferuerit  feme!  fe  ex  mobili  argent 'o,  quod  vivum  diet  tor,  /labile6' 
verumque  argentvm  confecijfe  fuccis  6?  foliis  berbarum,  idque  vendidiffe  peritis  explorand* 
metallic*  veritatis  ;  eifdem  mox  ufum  fe  foliis  fruftra,  fcf  quod  femei  perfecerat,  nunquam 
alias,  quanquam  id  ftpe  tentaverit,  perfcere potuiffe. 

Alium  novi  (fays  he  further)  qui  adbue  apud  vivos  moratur,  cut  cum  aurum  &  argen- 
tum  circiter  quindecies  per  artem  effeclum  effet,  ami/it  art  em  earn,  accepitque  oraculo  fecit 
per  quiet  cm  babito,  id  ingrata  mentis  vitio  contigijje.  Ut  bine  etiam  verilatem  apoftolici 
ditJi  condifcamus,  Neque  qui  plantat,  neque  qui  rigat,  eft  aliquid,  fed  incrementum  dat 
Deus.  And  to  both  thefe  narratives  our  learned  prince  docs  in  the  fame  book  add 
divers  others.  Rehtlit  quidam  mibi  (fubjoins  he)  fefe  aurum  ex  argento  feciffe  feme!  magnd 
eopid fecundo  fe  ufum  eifdem  rebus,  feciffe  quidem,  fed  minima  femper  quantitate,  fic  ut 
detrimentum  hero  majus  effe  fupputavertt.  Veniffe  in  mentem,  uti  detrimentum  effugere 
poj/it,  Ji  non  ex  argento,  fed  ex  are  melioris  conditione  metalli,  fefe  confequi  experiretur, 
idque  fe  conje£luris  firmis  nixum  tentaviffe :  cumque  in  eo  fuiffet,  ut  rem  fefe  adtpturum 
fperaret,  miris  modis  eveniffe,  ut  nihil  omnino  confequeretur. 

Idem  (continues  the  prince)  affrmavit  ab  amico,  qui  expertus  boc  ipfum  fuerat  accepiffe, 
qui  cum  ex  cinnabari  argentum  feciffet  optimum,  fepenumero  fefe  poftea  infiftentem  operi 
majore  cum  diligentia  femper  eventu  rei  fuiffe  fruftratum.  And  to  thefe  relations  of  this 
famous  prince  I  could  add  others  of  lome  acquaintances  of  mine,  who  having  either 
once  or  twice  made  luna  fixa  (as  artifts  call  that  filver,  which  wanting  but  the  tindhire 
of  gold  abides  the  trial  of  aqua  fortis,  &c.)  or  fome  other  lucriferous  experiment, 
have  fince  in  vain  attempted  to  do  the  like  again  \  and  yet  have  their  eyes  Co  dazzled 
by  the  gold  and  filver  they  have  (either  feparated  or)  made,  that  they  are  not  to  be 
prevailed  with  to  defift  from  profecuting  their  uncertain  hopes. 

That  divers  experiments  fucceed,  when  tried  in  fmall  quantities  of  matter,  which 
hold  not  in  the  great,  it  may  fave  you  fomething  to  be  advertifed  of ;  divers  projec- 
tors, efpecially  chymifts,  having  already  very  dearly  bought  the  knowledge  of  that 
truth,  for  oftentimes  a  greater  and  unwieldly  quantity  of  matter  cannot  be  expofed  in 
all  its  parts  to  a  juft  degree  of  fire,  or  otherwise  fo  well  managed,  as  a  lefs  quantity  of 
matter  may  be  ordered-  But  this  is  fo  manifeft  a  truth  to  thofe,  that  have  dealt  much 
in  experiments,  that  whereas  many  chymifts  would  be  vaftly  rich,  if  they  could  ftill 
do  in  great  quantities  what  they  have  fometimes  done  in  little  ones,  many  have 
undone  themlelves  by  obftinately  attempting  to  make  even  real  experiments  more 
gainful. 

I  have  not  been  very  folicitous  to  fubjoin  particulars  to  the  foregoing  obfervations, 
becaufe  that  by  reafon  of  the  contingency  of  fuch  experiments,  as  would  be  the  moll: 
for  my  prefent  purpofe,  you  might  polfibly  be  tempted  to  lofc  toil  and  charges  upon 
trials,  very  likely  not  only  to  delude  your  hopes,  but  perhaps  to  make  you  diftruft. 
the  fidelity  of  our  relations.  Yet  for  illuftration-fake  of  what  we  have  delivered,  I 
am  willing  to  mention  fome  few  contingent  experiments,  that  occur  to  my  thoughts. 

And  firft,  it  is  delivered  by  the  Lord  Verulam  h'tmfclf,  as  I  remember,  and  other 
naturalifts,  that  if  a  rofe-bufh  be  carefully  cut  as  foon  as  it  has  done  bearing,  it  will 
again  bear  roles  in  the  autumn.  Of  this  many  have  made  unfucccfsful  trials,  and 
thereupon  report  the  affirmation  to  be  falfe  ;  and  yet  I  am  very  apt  to  think,  that  the 
Lord  Verulam  was  emboldened  by  experience  to  write  as  he  did.  To  clear  up  which  diffi- 
culty, let  me  tell  you,  that  having  been  particularly  folicitous  about  the  experimenr, 
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I  find  by  the  relation  both  of  my  own  and  other  experienced  gardeners,  that  this  way 
of  procuring  autumnal  rofes  will  in  moft  role-bufhes  moft  commonly  fail,  but  in 
fome,  that  arc  good  bearers,  it  will  fuccecd ;  and  accordingly  having  this  fummer 
made  trial  of  it,  I  find,  that  of  many  bufties,  that  were  cut  in  June  in  the  fame  row, 
the  greater  number  by  far  promife  no  autumnal  rofes,  but  one,  that  hath  manifefted 
jtlclf  to  be  of  a  vigorous  and  prolific  nature,  is  at  this  prcfent  indifferently  well  ftorcd 
with  damafk-rofes.  And  there  may  be  alio  a  miftake  in  the  kind  of  rofes ;  for  ex- 
perienced gardeners  inform  me,  that  the  mulk-rofe  will,  if  it  be  a  lufty  plant,  bear 
flowers  in  autumn  without  the  help  of  cutting.  And  therefore  that  may  be  mif- 
alcribed  to  art,  which  is  the  bare  production  of  nature.  And  cinnamon  rofe-bufhes 
do  fo  much  better  thrive  by  cutting  than  feveral  other  forts,  that  I  remember,  this 
laft  fpring,  my  gardener  having  (as  he  told  mc)  about  mid  April  (which  was  as  foon 
as  that  kind  of  rofe-bufti  had  done  bearing)  cut  many  of  them  in  my  garden,  I  faw 
about  the  middle  of  June  ftore  of  the  fame  bufties  plentifully  adorned  both  with  buds 
and  with  blown  flowers. 

An  uncertainty  not  unlike  that,  which  we  have  newly  taken  notice  of  in  the  expe- 
riment of  producing  autumnal  rofes,  has  been  likewifc  obferved  in  the  attempts,  that 
have  been  made  to  make  divers  forts  of  fruit  grow  upon  the  fame  tree.    And  as  for 
differing  forts  of  fruits  of  the  fame  denomination,  as  apples,  pears,  Ej?r.  though  lbme 
fevere  naturalifts  are  unwilling  to  believe,  that  they  can  be  made  to  grow  upon  the  fame 
tree ;  yet  we  dare  not  imitate  their  feverity,  having  lately  feen  various  iorts  of  pears 
fed  by  the  lame  tree,  and  clfcwhere  three  and  twenty  forts  of  apple-grafts  flouriftiing 
upon  die  fame  old  plant,  and  moft  of  them  adorned  with  fruit.    Nay,  and  though 
the  fruits  be  not  of  the  fame  denomination,  yet  if  they  be  of  kin  in  nature,  they  may 
very  poflibly  be  brought  to  grow  on  the  fame  tree :  for  we  lately  gathered  ripe  apri- 
cocks  and  ripe  plums  upon  one  tree,  from  which  we  likewife  expect  fome  other  Ions 
of  ftone-fruit.    But  to  make  fruits  of  very  differing  natures  be  nouriftied  profperoufly 
by  the  fame  ftock,  is  fo  difficult  a  thing,  that  we  can  at  moft  but  reckon  it  among 
contingent  experiments.    For  though  Pliny  and  Baplifta  Porta  relate  their  having  feen 
each  of  them  an  example  of  the  poffibility  of  producing  on  one  tree  great  variety  of 
differing  fruits ;  and  though  fuch  a  perlbn  as  the  defervedly- famous  aftronomer  Dr. 
Ward  allures  me,  that  he  has  particularly  taken  notice  of  pears  growing  upon  an 
apple-tree  ;  and  I  elfewhere  add  a  rcfcmbling  obfervation  of  ours ;  yet  certainly  this 
experiment  has  been  for  the  moft  part  but  very  improl'peroufly  attempted  ;  nor  have 
I  yet  ever  feen  it  fuccecd  above  once,  though  tried  with  very  much  care  and  induftry. 
And  I  remember,  that  this  very  year,  in  the  fame  garden  where  I  gathered  the  apri- 
cocks  and  plums  above  mentioned,  I  faw  the  cions  of  a  pear-tree  lb  (kilfully  graf  ted 
upon  an  apple-ftock,  that  it  flouriftied  very  much  with  bloflbms  in  the  fpring,  and 
gave  me  great  hopes,  that  it  would  bear  fruit  this  newly-paft  fummer,  but  has  de- 
ceived my  expectation ;  as  divers  other  plants  fo  grafted  in  the  fame  garden  have  for 
many  years  deluded  the  hopes  of  the  fkilful  matter  of  it,  who  aflures  me,  that  though 
divers  of  them  did  for  fome  years  fucccffively  afford  promifing  bloflbms,  yet  they  all 
decayed  away  without  bearing  any  of  them  any  fruit.    Which  yet  may  feem  fome- 
what  ftrange,  fince  not  only  we  have  this  fummer  gathered  pears  upon  a  graft,  which 
a  divine,  to  whom  the  garden  belong1?,  affirmed  to  have  been  grafted  upon  a  quince- 
An\,MH  tree  ;  and  the  induftrious  Kircbir  tells  us,  that  Experieniia  decei  Per/tcum  moro  infttttm 
ij^krfhi  fru&us  Troferrc->        ^e  1U0  wflSw  eft  dttbium  utpotc  vulgare  peni  :  '  but  experience  tells 
i"f  "jet?. 1  us,  that  as  little  as  a  white-thorn  and  a  pear-tree  feem  of  kin,  a  c  ion  of  the  latter 
•■         4  will  lbmetimes  proipcr  will,  being  grafted  upon  a  ftock  of  the  former.' 
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To  contingent  experiments,  Pyropbihs^  you  may,  if  you  pleafe,  refer  what  is  de- 
livered by  thofe  learned  writers,  who  affirm,  that  if  a  lixivium  made  of  the  afhes  or 
fixed  fait  of  a  burned  plant  be  frozen,  there  will  appear  in  the  ice  the  idea  of  the 
fame  plant ;  for  we  have  divers  times  purpofely  made  trial  of  this  experiment  without 
the  promifed  fuccefs.  And  I  remember,  that  in  the  laft  cold  feafon,  proper  for  fuch 
trials,  I  purpofely  made  a  lixivium  of  fair  water  and  fait  of  wormwood  and  having 
frozen  it  with  fnow  and  fait  after  the  manner  of  congelation  elfewhere  declared,  I 
could  not  difcern  in  the  ice  any  thing  more  like  to  wormwood  than  to  feveral  other 
plants.  And  having  about  the  fame  time,  and  after  the  fame  manner,  expofed  to 
congelation  a  thin  phial  full  of  a  ftrong  decoction  of  wormwood  (from  which  an  idea 
of  the  plant  may  be  more  probably  expected)  thofe,  to  whom  I  (hewed  it,  after  it 
was  frozen,  could  difcern  as  litde  like  wormwood  in  it  as  myfclf.  It  is  true,  that  in 
both  thefe  phials  the  ice  feemed  fomcwhat  oddly  figured  ;  but  it  is  true  alio,  not  only 
that  we  have  obferved  that  water,  wherein  a  falinc  body,  as  fait  petre,  or  fea-falt,  or 
fugar,  fcfr.  has  been  diffolved,  has  afforded  us  ice,  which  fecmed  to  (hoot  into  feveral 
figures,  but  even  in  ordinary  water  congealed  we  have  often  feen  ice  figured,  as  if 
the  water  had  been  no  elementary  body  i  which  needs  not  be  admired  fince  (to  omit 
other  caufes,  which  may  concur  to  the  production  of  this  effect)  many  waters  gliding 
through  earths  abounding  in  l'aline  particles  of  this  or  that  nature,  may  be  eafily, 
in  their  pafTagc,  impregnated  with  them  •,  whence  perhaps  it  comes  to  pafs,  that  dyers 
find  fome  waters  very  fit,  and  odiers  very  unfit  for  the  dying  of  fcarlct  and  fomc  other 
colours.  And  therefore  we  cannot  but  think,  that  the  figures,  that  are  oftentimes  to 
be  met  with  in  the  frozen  lixivium  or  decoction  of  a  plant,  will  afford  but  uncertain 
proofs,  that  the  idea  of  each,  or  fo  much  as  of  any  determinate  plant,  difplays  itielf 
conftandy  in  that  frozen  liquor.  And  I  much  fear,  that  moft  of  thofe,  that  tell  us, 
that  they  have  feen  fuch  plants  in  ice,  have  in  that  difcovery  made  as  well  ufc  of  their 
imagination  as  of  their  eyes.  And  it  is  ftrangc  to  obferve  what  things  fome  men  will 
fancy,  rather  than  be  thought  to  difcern  lets  than  other  men  pretend  to  fee.  As  I 
remember  Mr.  R.  the  juftly  famous  maker  of  dioptrical  glafies,  for  merriment  tell- 
ing one,  that  came  to  look  upon  a  great  tube  of  his  of  thirty  foot  long,  that  he  f3w 
through  it  in  a  mill  fix  miles  off  a  great  fpidcr  in  the  midfl  of  her  web  •,  the  credulous 
man,  though  at  firft  he  faid  he  difecrned  no  fuch  thing,  at  length  confeffed  he  law 
it  very  plainly,  and  wondered  he  had  difcovcrcd  her  no  fooncr.  But  yet,  Pyropbilus% 
becaufe  two  or  three  fober  writers  do  ferioufly  relate  fome  ftorics  of  that  nature  upon 
their  own  obfervation,  I  am  content  for  their  fakes  to  reckon  their  experiments  rather 
among  the  contingent  than  the  abiblutely  falfe  ones  :  for  it  is  not  impoflible,  but  that 
among  the  many  figures,  which  frozen  liquors  do  fomctimcs  put  on,  there  may  ap- 
pear fomething  fo  like  this  or  that  plant,  that  being  looked  upon  with  the  favourable 
eye  of  a  prepoflefled  beholder,  it  may  feem  to  exhibit  the  picture  of  the  calcined 
vegetable:  and  we  ourfclvcs,  not  very  long  fincc,  fitting  to  freeze  in  fnow  and  fait  a 
fine  green  folution  of  good  verdegreafe  which  contains  much  of  the  falir.c  pans  of  the 
grapes  coagulated  upon  the  copper  by  them  corroded)  obtained  an  ice  of  the  fame 
colour,  wherein  appeared  divers  little  figures,  which  were  indeed  fo  like  to  vines, 
that  we  were  fomcwhat  furprized  at  the  experiment ;  and  that  which  increafed  our 
wonder  was,  that  another  part  of  the  fame  fclution  being  frozen  in  another  phial  by 
the  bare  cold  of  the  air,  afforded  us  an  ice  angularly  figured  as  we  have  obferved  the 
ice  of  faline  liquors  oftentimes  to  be)  but  not  at  all  like  that  made  by  xhz  application 
of  fnow  and  fait  And  having,  for  further  trial  fake,  fuffercd  that  ice,  wherein  the 
vines  appeared  to  thaw  of  itfelf,  and  ^having  then  frozen  the  liquor  a  i'econd  time  in 
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the  fame  phial,  and  after  the  fame  manner  as  formerly,  we  could  not  difcern,  in  the 
fecond  ice,  any  thing  like  that,  which  we  had  admired  in  the  firft.  And  in  wine  and 
vinegar,  as  much  as  thofc  liquors  partake  of  the  nature  of  the  vine,  we  have  not, 
after  congelation,  obferved  any  peculiar  refemblance  of  it  in  figure. 

The  mention  we  have  been  making  of  ice  brings  into  my  memory  another  experi- 
ment, which  may  perhaps  be  reckoned  likewife  among  contingent  ones,  and  that  is  the 
experiment  of  burning  with  ice  as  with  a  glafs  lens ;  which  though  fome  eminent 
modern  writers  prefcribe  to  be  done,  without  taking  notice  of  any  difficulty  in  it,  yet 
both  we  and  others,  that  have  induftrioufly  enough  tried  it,  have  met  with  fuch  de- 
feating circumftances  in  it,  efpecially  from  the  uniform  texture  wont  to  be  met  with 
in  moll  ice,  that  the  making  of  fuch  burning-glafles  may  be  well  enough  referred  to 
thofc  experiments,  whofc  conftant  fuccefs  is  not  to  be  relied  on,  as  we  cllewhere  more 
particularly  declare. 

In  the  trade  of  dying  there  is  fcarce  any  tinging  ingredient,  that  is  of  fo  great  and 
general  ufc  amongft  us  as  woad  or  glaftum  j  for  though  of  itfelf  it  dye  but  a  blue, 
yet  it  is  ufed  to  prepare  the  cloath  for  green  and  many  other  of  the  ladder  colours, 
when  the  dyers  have  a  mind  to  make  them  permanent,  and  laft  without  fading  :  but 
yet  in  the  decoding  of  woad  to  make  it  yield  or  ftrike  its  colour,  there  are  fome 
critical  times  and  other  circumftances  to  be  obferved ;  the  eafy  miftake  of  which 
oftentimes  defeats  the  dyer's  expectation  to  his  very  great  lofs,  which  fometimes  he 
knows  not  to  what  to  impute,  of  which  I  have  heard  levcral  of  them  complain  :  and 
therefore  divers  of  our  le Is- expert  dyers,  to  avoid  thole  hazards,  leave  oft  the  ulc  or" 
woad,  though  growing  plentifully  enough  here  in  England,  and  inftead  of  it  employ 
indico,  though  it  coft  them  dearer,  as  being  brought  hither  fometimes  from  Spain, 
fometimes  from  the  Barbados,  and  oftentimes  even  from  the  Eaft-Indies. 

Our  London  refiners,  when,  to  part  filver  and  copper,  they  diflblve  thofc  mixed 
metals  in  aqua  fortis,  are  wont  afterwards  to  dilute  the  glutted  menftruum  with  ftore 
of  fair  water,  and  then  with  coppcr-platcs  to  ftrike  down  the  difiblvcd  filver.  But 
bccaule  by  this  manner  of  proceeding  much  copper  is  wont,  after  the  feparation  of 
the  filver,  to  remain  in  the  menftruum,  as  may  appear  by  its  high  tincture,  that  this 
thus  impregnated  liquor  may  be  improved  to  the  beft  advantage,  they  are  wont  to 
pour  it  upon  what  they  call  whiting  which  is  faid  to  be  a  white  chalk  or  clay  finely 
powdered,  eleanfed,  and  made  up  into  balls)  wherewith  the  tintted  parts  incorporat- 
ing themfelves,  will,  in  fome  hours,  conftitute  one  fort  of  verditer  fit  for  the  ufe  of 
painters,  and  fuch  other  artificers  as  deal  in  colours,  leaving  the  remaining  part  of  the 
menftruum  an  indifferently-clear  liquor ;  whence  they  afterward,  by  boiling,  reduce 
a  kind  of  falt-petre  fit,  with  the  addition  of  vitriol  (and  fome  frefti  nitre)  to  yield  them 
a  new  aqua  fortis. 

And  thefc  things  I  mention,  Pyropbihu,  that  you  may  know  what  I  mean,  when  I 
tell  you,  that  fometimes  the  refiners  cannot  make  this  verditer  for  a  great  while  toge- 
ther, and  yet  cannot  tell,  whence  their  difability  to  make  it  proceeds.  Of  which  con- 
tingency 1  remember  I  lately  heard  one  of  the  eminenteft  and  richeft  of  them  fadly 
complain,  affirming,  that  neither  he,  nor  divers  others  of  his  profeffion,  were  able, 
not  long  fince,  to  make  verditer  for  divers  months  together  ;  and  that  fcvcral  others- 
were  yet  at  ■  lofs  in  reference  to  that  particular  :  though  for  his  part  he  had,  without 
knowing  the  caufc  of  this  contingency,  found  a  remedy  for  it,  namely,  to  warm  the 
menftruum  well  before  it  be  poured  on  the  whiting  on  which,  when  the  liquor  was 
warm,  the  tindtcd  parts  would  fallen,  diough  they  would  not,  whilft  (according  to 
the  cuftom  of  refiners)  it  was  poured  on  cold. 
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Making  likewife  t|ic  other  day  a  vifit  to  the  chief  copperas  work  we  have  in 
England,  one  of  the  overfeers  of  it,  who  went  along  with  me  to  fiiew  me  the  con- 
trivance of  it,  afliircd  me,  that  divers  times,  by  the  miftake  or  neglect  of  a  circum- 
ftance  in  point  of  time,  they  had  loft,  and  arc  yet  fubjeft  to  lofe,  lome  thoufands  of 
pounds  or  vitriol  at  a  time,  which  in  fpitc  of  their  wonted,  but  not  fufficiently  atten- 
tive and  ikilfi.il  care,  would  degenerate  into  an  unctuous  fubftance,  not  to  be  reduced 
into  good  vitriol  again;  uniefs  by  the  tedious  way  of  throwing  it  abroad,  and 
cxpohng  it  with  the  unprepared  ftoncs,  from  which  they  draw  their  vitriol,  to  the 
rain  and  fun  to  be  opened  anew,  and  fitted  for  the  yielding  of  vitriol  alter  the  fame 
manner  with  thofe  crude  minerals. 

Upon  this  occafion  1  mult  not  omit,  becaufe  much  conducing  to  the  fcope  of  our 
prefent  difcourle,  a  memorable  relation,  that  I  have  met  with  in  the  Indian  Hiftory 
of  the  learned  Jofepbus  Acefta,  who  diligently  furvcyed  the  famous  and  aJmoft  ineiti- 
mablc  mines  of  Peru,  and  (for  one  that  was  not  a  chymift)  has  delivered  divers 
confiderable  and  judicious  observations  about  them.  That  which  I  am  now  to  men- 
tion, is  in  that  chapter,  where  he  treats  of  the  filver  of  the  Indies,  fet  down  in  thefe 


with  bellows,  but  when  it  is  kindled,  and  blown  with  the  natural  air  or  natural 
wind.    The  metal  of  the  mines  of  Porco  is  eafily  refined  with  bellows  i  and  that  of 
'  the  mines  of  Potofi  cannot  be  molten  with  bellows,  but  only  by  the  breath  of  their 
4  guayars,  which  are  fmall  furnaces  upon  the  fides  of  the  mountains,  built  exprefsly 

*  where  the  wind  lies,  within  the  which  they  melt  this  metal :  and  though  it  be  hard 

*  to  yield  a  rcafon  of  this  difference,  yet  it  is  molt  certain  and  approved  by  long 

*  experience.' 

If  there  be  any  trade  that  obliges  the  artificers  to  be  afliduoufiy  converfant  with 
the  materials  they  employ,  it  is  that  of  the  glafs  men ;  and  yet  even  to  them,  and  in 
their  moft  ordinary  operations,  there  happen  now  and  then  little  accidents,  which, 
though  they  know  not  well  to  what  to  afcribe,  are  not  yet  capable  of  hindering  them 
from  doing  fometimes  what  they  have  done  a  thoufand  times.  And  1  remember, 
that  among  the  laft  times  I  have  been  at  a  glafs-houfe,  an  emincntly-fkilful  work- 
man, whom  I  had  purpofely  engaged  to  make  fome  vefiels  for  me,  that  required 
more  than  ordinary  dexterity,  was  not  able,  when  1  came  thither,  to  make  metal  (as 
they  call  that  colliquated  mixture  of  fand  and  fixt  fait,  whereof  they  blow  their 
glaflfes)  tolefably  fit  to  be  employed  :  wherefore  he  defired  me  to  take  the  pains  to 
come  again  another  day,  and  he  would  try  to  repair  his  unluckinefs.  But  the  next 
time  I  came,  though  it  were  upon  appointment,  his  metal  proved  again  unfcrviccable, 
and  inftead  of  being  colourlefs,  when  it  was  cold,  looked  as  if  it  had  been  ftained  with 
blue  and  yellow,  and  was  befides  brittler  than  it  ought  to  have  been.  So  that  it  need 
be  no  fuch  wonder,  if  philofophers  and  chymifts  do  fometimes  mife  of  the  expected 
event  of  an  experiment  but  once,  or  at  leaft  but  feldom  tried,  fince  we  fee  tradefmen 
themfelves  cannot  do  always,  what,  if  they  were  not  able  to  do  ordinarily,  they 
could  not  earn  their  bread. 

It  is  affirmed  by  Helmont  and  others,  that  treat  of  the  Lapides  Cancrorum,  that  they 
grow  within  the  Ikulls  of  thofe  craw-fiflies,  from  whence  they  have  their  name :  but 
I  have  known  good  anatomifts  complain,  that  they  have  fought  them  in  vain  in  the 
heads  of  thofe  filhes,  which  may  well  make  them  dillruft  the  veracity  of  thofe,  that 
afcribe  diem  to  that  fort  of  animals  ;  yet  we  have  often  taken  thofe  ftony  concretions 
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out  of  the  heads  of  craw-fiflies.  But  palling  lately  through  Hungcrferd,  a  town  fa- 
mous for  the  plenty  of  fuch  kind  of  fifti,  we  made  diligent  enquiry  concerning  their 
nature,  and  were  there  informed  by  thole  that  looked  to  them,  that  the  concretions 
above-mentioned  are  to  be  found  in  their  heads  but  about  that  fcafon  of  the  year, 
wherein  they  lhift  their  (hells,  and  that  at  other  times  of  the  year,  feveral  pcrfons  had 
in  vain  endeavoured  to  ftorc  themfelves  with  crabs  eyes  at  Hungtrford.  And  indeed, 
having  at  the  laft  time  of  my  being  there  (which  was  about  the  latter  end  of  June) 
caufed  divers  large  ones  to  be  taken  out  of  the  water,  we  found  thefe  little  (tones  but 
in  the  head  of  one  of  them  ;  whereas  about  a  fortnight  before,  which  was  near  the 
Cummer  i'olftice,  patting  by  that  place,  we  found  in  the  wonted  parts  of  the  heads 
(cveral  fuch  concretions,  as  to  bignefs  and  (hapc,  but  fo  .oft,  that  we  could  eafdy 
crufh  and  diicind  them  betwixt  our  fingers.  And  certainly  the  miftake  of  the 
circumftance  of  time  has  much  prejudiced  the  reputation  of  many  truths :  and  I 
remember,  that  Afellius,  to  whole  anatomical  fortune  the  world  is  fo  much  beholden, 
ingenuoufly  acknowledges,  that  he  had  like  to  have  loft  the  difcovery  of  the  milky 
veins,  becaufe  having  at  firft  fufpected  thofe  unlooked-for  white  veflels,  which  he 
took  notice  of  in  the  mefentery  of  a  dog  diffectcd  alive,  to  be  fome  irregular  ramifi- 
cations of  nerves,  he  was  much  confirmed  in  his  conjecture  by  the  next  dog  he 
opened  ;  for  having  differed  him  at  an  inconvenient  diftance  of  time  from  the 
dog's  repaft,  the  (lender  veflels  he  looked  for  being  deftitute  of  the  chyle,  which  is 
it,  that  makes  them  confpicuous,  did  not  appear.  So  that  he  had  loft  the  benefit  of 
his  firft  lucky  obfervation,  had  not  his  fagacity  inclined  him  to  fufpect,  that  if  a  dog 
was  plentifully  fed  at  a  convenient  diftance  of  time  before  his  being  diflcctcd,  the 
veflVl  fwelled  with  alimental  juices  would  be  the  better  difcernible :  whereupon, 
having  fcaftcd  another  dog  fome  hours  before  he  opened  him,  he  manifeftly  detected 
thofe  milky  veflels,  whofc  difcovery  has  fince  fet  anatomifts  fo  ufcfully  on  work. 
But,  Pyropbilusy  not  to  exceed  the  limits  of  an  e(Tay»  I  muft  not  multiply  inftanccs 
,  of  the  contingencies  of  experiments,  but  content  mylelf  to  tell  you  in  general,  that 
in  divers  cafes  fuch  circumftances  as  are  very  difficult  to  be  obferved,  or  feem  to  be 
of  no  concernment  to  an  experiment,  may  yet  have  a  great  influence  on  the  event  of 
it.  If  on  either  of  the  extremes  or  poles  of  a  good  armed  load-ltone,  you  leifurely 
enough,  or  divers  times,  draw  the  back  of  a  knife,  which .  has  not  before  received 
any  magick  influence,  you  may  obferve,  that  if  the  point  of  the  blade  have  in  this 
affliction  been  drawn  from  the  middle  of  the  asquator  of  the  load-ftone  towards  the 
pole  of  it,  it  will  attract  one  of  the  extremes  of  an  equilibrated  magnetick  needle ; 
but  if  you  take  another  knife,  that  has  not  been  invigorated,  and  upon  the  felf-fame 
extremity  or  pole  of  the  load-ftone  thruft  the  back  ot  :he  knife  from  the  pole  towards 
the  jequator,  or  middle  of  the  load  ftone,  you  (hall  find,  that  the  point  of  the  knife 
has,  by  this  bare  difference  of  pofition  in  the  blade,  whilft  it  paft  upon  the  extreme 
of  the  load-ftone,  acquired  fo  different  a  magnetick  property,  or  polarity,  from  that, 
which  was  given  to  the  former  knife  by  the  fame  pole  of  the  load-ftone,  that  it  will 
not  attract,  but  rather  feem  to  repel  or  drive  away  that  end  of  the  magnetick  needle,, 
which  was  drawn  by  the  point  of  the  other  knife.  And  this  improbable  experiment 
not  only  we  have  made  trial  of,  by  pafling  (lender  irons  upon  the  extremities  of  armed 
toad-ftones,  the  bre.idth  of  whole  fteel  caps  may  make  the  experiment  fomewhat  lefs 
ftrangc ;  but  we  have  likewife  tried  it  by  affrictions  of  fuch  irons  upon  the  pole  of  a 
naked  terella,  and  we  found  it  to  fucceed  there  likewife :  how  ftrangc  foevcr  it  may 
teem,  that  the  fame  point  or  part  of  the  load-ltone  (hould  imbue  iron  with  contrary 
properties,  barely  as  they  are,  during  their  pafiing  over  it,  drawn  from  the  arquator 
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of  the  load-ftone,  or  thruft  towards  it.  But  whether,  or  how  far  this  obfervation 
infinuates  the  operation  of  the  load-ftone  to  be  chiefly  performed  by  ft  reams  of  fmall 
particles,  which  perpetually  ifluing  out  of  one  of  its  poles,  do  wheel  about  and  re- 
enter at  the  other;  we  fhall  not  now  examine,  (though  this  feem  one  of  the  moll 
likely  phenomena  we  have  met  with,  to  hint  a  probable  magnetical  hypothefis)  con- 
tenting ourlelves  to  have  manifefted,  by  what  plainly  appears,  how  much  influence  a 
circumftancc,  which  none  but  a  magnetick  pnilofopher  would  take  notice  of,  may 
have  on  an  experiment.  We  have  alio,  with  pleafure,  obferved,  how  artificers  in  the 
tempering  of  fteel,  by  holding  it  but  a  minute  or  two  longer  or  lefier  in  the  flame  (or 
other  competent  heat)  do  give  it  very  diflering  tempers,  as  to  britdenefs  or  tough- 
nefs,  hard nc.s  or  foftnefs  :  for  as  when  it  is  taken  out  of  the  flame  to  be  cxtinguifhed, 
it  looks  either  red,  yellow  or  blue  ;  fo  they  efteem  and  find  it  fit  to  make  knives, 
engraving  tools,  or  iprings  for  watches,  tiff,  and  yet  it  pafles  from  one  colour  to 
another  lo  fwiftly,  that  none  but  an  artift  expert  in  tempering  of  iron  would  fufpeft, 
that  fo  fmall  a  difference  of  time  of  its  ftay  in  the  flame  could  produce  fo  great  a 
difference  in  its  tempers.  On  which  occafion,  Pyropbilus,  I  call  to  mind,  that  making 
a  while  fince  fome  trials  concerning  gravers  in  the  fhop  of  a  famous  artificer,  he  prc- 
fented  me,  as  a  great  rarity,  a  graver  (which  I  yet  keep)  that  would  make  the  ufual 
experiments  about  tempering  of  gravers  appear  falfe  to  him,  that  lhould  never  try 
them  but  upon  it ;  for  with  all  the  care,  wherewith  I  tried  upon  it  the  known  ways 
of  foftening  gravers,  I  could  not  ioften  this  :  which  men  eminently  fkilled  in  thefe 
matters  (together  with  the  perfon  that  made  it)  affirmed  to  have  been  made  of  Da- 
ma/co- fteel,  the  ftrcngth  whereof  in  cutting  iron  I  have  (not  without,  fome  wonder) 
made  trial  of.  But  whether  this  Angularity,  which  we  have  mentioned  in  this  graver, 
proceeded  from  the  nature  of  the  fteel,  or  from  the  temper,  that  it  had  afterward 
given  it,  is  not  yet  agreed  upon  by  thole  lkilful  men,  to  whom  I  have  (hewed  it :  but 
one  of  them,  who  by  making  inftruments  for  navigators,  has  had  the  opportunity  of 
making  more  than  ordinary  inquiry  into  matters  of  this  nature,  aflurcs  me,  that  he 
can  eaflly  foftcn  this  kind  of  fteel,  by  only  taking  it  off  the  fire  at  a  certain  nick  of 
time,  diflering  from  that,  which  is  wont  to  be  obferved  in  order  to  the  foftening  of 
common  gravers.  And  who  knows,  but  that  in  many  other  experiments,  fcemingly 
defpicablc  and  unheeded  circumftances  may  be  of  great  concernment,  though  oy 
rcafon  of  want  of  fuch  particular  oblervations,  as  the  frequent  dealing  with  the  fame 
body  has- given  magnetick  philofophcrs  and  artificers  occafion  to  make,  men  have  not 
yet  taken  notice  of  their  importance  ? 

To  give  you  one  inftancc  to  this  purpofc,  Pyroplikds,  let  me  take  notice  to  you, 
that  divers  planters  of  fruit-trees  have  with  wonder  obferved,  that  fome  grafts  cf 
cherry-trees,  for  example,  have  borne  fruit  the  fame  year  that  they  were  grafted, 
(nay,  I  have  obferved  fome  plants  to  bear  fruit  the  fame  quarter  of  the  year)  and 
others  not  till  the  year  after  their  infition,  though  neither  in  the  goodnefs  of  the  graft, 
nor  in  that  of  the  (lock,  they  had  obferved  any  difparity,  to  which  the  difference 
abovementioned  could  be  afcribed ;  and  therefore  the  bearing  or  not  bearing  of  the 
cions  of  a  cherry-tree  the  firft  year  of  its  infition  is  by  many  gardeners  looked  upon 
as  a  thing  m^crly  contingent.  And  yet  indeed  it  fcarce  defcrves  to  be  reckoned 
among  fuch  contingent  experiments,  as  we  have  been  hitherto  treating  of;  for  I  am 
informed  by  the  trials  of  more  than  one  of  the  molt  fkilful  and  experienced  grafters 
of  thefe  parts,  that  a  man  fhall  fcldom  fail  of  having  cherries  borne  by  his  graft  the 
fame  year,  in  which  the  infition  is  made,  if  he  take  care,  that  his  graft,  which  muft 
be  of  a  good  kind,  have  bloflbm-buds,  as  they  are  wont  to  be  called,  upon  it:  : 
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■whereas  if  k  -were  only  leaf-buds,  as  they  may  be  termed,  it  will  jnot  bear  fruit  till 
the  fecond  feafon.  And  this  not  being  taken  notice  of  by  vulgar  gardeners,  make* 
them,  as  we  have  faid,  impute  a  needlefe  contingency  to  the  fruitfuind*  oi  uich  kind 
of  grafts.  Now  to  difcem  fuch  buds  as  are  fit  to  produce  triorToms,  frornfuch  as  will 
dilplay  themfelves  but  in  leaves,  is  no  difficult  raaaer,  the  former  fort  being  more  full, 
and  big,  and  round  thin  the  latter,  which  are  wont  alfo  to  lie  more  flat  and  dote  ip 
the  <  raft.  And  it  was,  Pynpbihts,  fuch  oblervations  as  this,  that  induced  us,  af&er 
the  beginning  of  the  former  effays,  todifcriminace  frornfuch  contingent  experiments 
as  thole,  wherein  the  caufe  of  the  contingency  is  very  abftruic  and  difficult  to  be 
difcerned,  fuch  other  experiments,  whofe  teeming  contingency  proceeds  from  more 
eafily  difcovcrablc  catrfes ;  for  fuch,  by  diligent  obfervaiion  of*  circumftanccs,  may 
be  reduced  to  a  greater  certainty  than  the  others  feem  capable  of.  Though  I  dare 
not  deny,  that  even  divers  of  thole  contingent  experiments,  which  to  us  yet  teem  to 
belong  to  the  firft  fort,  by  men's  future  (kill  and  diligence  in  oblervation,  aity  be 
made  fit  to  be  reduced  to  the  fecond  fort. 

Before  I  leave  this  fubjeet,  Pyrdpbilus,  I  dare  not  omit  to  fay  fomething  to  you 
of  the  Virgula  Divina,  or  rather  DhinatcrtA,  by  which  many  mineralifb  pretend  .to 
difcovcr  the  latent  veins  of  metals.  Some  ufe  a  forked  hazel,  whofe  horns  they  hold 
by  the  ends  one  in  eacli  hand  ,  and  others  content  themfelves  to  chufe  a  hazel  rod 
(which  fome  will  have  to  be  all  of  the  fame  year's  Ihoor)  and  this  they  bind  on  to 
ancdier  ftreight  (tick  of  any  other  wood,  and  walking  foftly  with  it  over  thole  places, 
Where  they  nifpect  the  bowels  of  the  earth  to  be  enriched  with  metals,  thty  fay,  ihat 
if  they  pafs  over  a  metaline  vein,  Che  wand  will,  by  bowing  towards,  difcovcr  it. 
And  fome  dealers  in  metals  I  know,  who  affirm,  that  by  holding  the  metals  fuccef- 
fively  in  that  hand,  wherein  a  man  holds  the  rod,  he  may  diicovcr  what  dcteiminate 
metal  is  predominant  in  the  vein :  for  when  he  puts  into  his  hand  that  metal,  where- 
with the  mine  chiefly  abounds,  the  wand  will  manifestly  bow  more  ftrongly,  that  when 
it  is  held  in  the  hand  with  any  other  metal.  What  to  determine  concerning  the  truth 
of  this  perpkxing  experiment,  I  confefs  I  know  not.  For  Jgricola  himfclf,  after  a 
Zkrt  m»ti.  long  debate  concerning  it,  gives  us  this  account  of  his  fenle*  MetalHcus  igitur  (fays 
Jo*'p.'«f.  nc)  1u'a  eum  "Jtrwm  bonutn  &  gravem  effe  velumus,  virgula  incantatd  Hon  utclur,  quia 
zJ.  3.  t*rt  mum  iiatur*  peritum  Cs"  prudentm,  furcatam  fibi  ufiti  nen  efft,  fed,  ut  fupra  dixi,  babe: 
*  3'  naturalia  vettarum  figna,  qua  obfervat.  The  diligent  Kircbtrus  informs  us  in  his  Arte 
Magnetica,  that  having  exactly  tried  the  experiment  with  metals,  (for  he  mentions 
not  his  having  tried  it  with  mines)  he  cou'd  not  find  it  in  any  meafure  fucceed ;  and 
we  ourfclvcs  having  fcveral  times  made  trial  of  it  in  the  prefence  of  the  confidenteft 
alienors  of  the  truth  of  it,  could  not  fatisty  ourfelves,  that  the  wand  did  really  ftand 
either  to  the  metals,  when  placed  under  it,  or  to  the  metalline  veins,  when  we  car- 
ried it  over  mines,  whence  metalline  ore  was  at  that  very  time  digging  our.  But  cn 
the  other  fide,  divers  good  authors,  and  even  our  diligent  country-man  Gib  id  Plat, 
though  wont  to  be  lcmewhat  too  levere  to  chymifts,  does  aftribc  very  much  to  this 
di  tectiog  wand  •,  and  divers  perfons,  in  other  things  very  far  from  credulous,  have  as 
eye  witntfTes  with  great  aflevcrations  aflcrted  the  truth  of  the  experiment  before  us: 
and  one  gentleman,  who  lives  near  the  lead- mints  in  SomerfetJbircy  leading  me  over 
tl  of-  parts  of  the  mines,  where  we  knew  that  metalline  veins  did  run,  made  me  take 
notice  or  the  (topping  of  the  wand,  when  he  pafTcd  over  a  vein  of  ore,  and  protefted, 
tha.  the  ..  otion  of  hi?  hand  did  not  at  all  cortribute  to  the  inclination  of  the  rod,  but 
tha*  fome  mcs,  when  he  held  it  very  f  It,  it  would  bmd  lo  Itrungly  as  to  break  in 
his  hand.    And  to  convince  me,  thai  hj  bciieved  lumfdf,  he  did,  upon  the  promjlVs 
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made  him  by  his  (looping  wand,  put  himfclf  to  the  great  charge  of  digging  in  untried 
places  for  mines,  (but  with  what  fuccel's  he  has  not  yet  informed  me.)  Among  the 
miners  themfelves  I  found  fome  made  ufe  of  this  wand,  and  others  laughed  at  it. 
And  this  I  muib  take  notice  of,  as  peculiar  to  this  experiment,  that  the  moll  knowing 
patrons  of  it  confels,  that  in  fome  men's  hands  it  will  not  at  all  fucceed,  fome  hidden 
property  in  him  that  ufes  the  wand  being  able,  as  they  fay,  to  overpower  and  hinder 
its  inclinatory  virtue.  To  which  I  mult  add  what  a  very  famous  chymift,  who  affirms 
bimfelf  to  have  tried  many  other  things  with  it  befides  thole  that  are  commonly  known, 
very  iblemniy  profefied  to  mc  upon  his  own  knowledge  namely,  that  in  the  hands  of 
chofe  very  pcrtbns,  in  whole  hands  the  rod  will  (as  they  (peak)  work,  there  are  certain 
unlucky  hours,  governed  by  fuch  planets  and  conftellations,  (which  I  confefs  I  be- 
lieved not  enough  to  remember  their  names)  during  which  it  will  not  work,  even  in 
thofc  hands,  wherein  at  other  times  it  manifeftly  will.  But  of  this  experiment  I  mull: 
content  myfelf  to  fay,  what  I  am  wont  to  do,  when  my  opinion  is  ..iked  of  thofc 
things,  which  1  dare  not  peremptorily  reject,  and  yet  am  not  convinced  of;  namely, 
that  they  that  have  fecn  them  can  much  more  rcalbnably  believe  them,  than  they  that 
have  not. 

Nor  is  it  only  in  experiments,  Pyrophilui,  but  in  obfervations  alfo,  that  much  of 
contingency  may  be :  witnefs  the  great  variety  in  the  number,  magnitude,  pofition* 
figure,  iSc.  of  the  parts  taken  notice  of  by  anatomical  writers  in  their  dific£tions  of 
that  one  iubjeft  the  human  body,  about  which  many  errors  would  have  been  delivered 
by  anatomifts,  if  die  frequency  of  difl'edions  had  not  enabled  them  to  difcern  be- 
twixt thofe  things,  that  arc  generally  and  uniformly  found  in  diiTecred  bodies,  and 
thofe  which  are  but  rarely,  and  (if  ]  may  fo  fpeak)  through  fome  wantonnefs,  or 
other  deviation  of  nature,  to  be  met  with.  I  remember,  that  a  while  fince  being  pre- 
lent  at  the  diflcction  of  a  lufty  young  thief,  we  had  opportunity  to  oblerve,  among 
other  things,  that  the  interval  betwixt  two  of  his  ribs  was  near  the  back  bone  filled 
up  with  a  thick  bony  fubftance,  which  feemed  to  be  but  an  expanfion  of  the  ribs,, 
and  appeared  not  to  have  grown  there  upon  occafionof  any  fracture,  or  other  mif- 
chance.  About  the  fame  time  being  at  a  private  diflcction  of  a  large  and  young; 
human  body  with  fome  learned  men,  an  ingenious  perfon,  profeflbr  of  anatomy,  there 
prcfent,  chancing  to  cut  a  great  nerve,  fpied  in  the  fubftance  of  it  a  li  tic  of  a  very 
red  liquor,  which  he  immediately  (hewed  me,  as  wondering  what  it  might  be :  but  I 
concluding  it  to  be  blood,  patently  fufpecred  that  it  might  have  proceeded  from 
(bme  fmall  unheeded  drop  of  blood  wiped  off  by  the  bruihy  fubftance  of  die  nerve 
from  the  knife  wherewith  it  was  cut.  Wherefore  carefully  wiping  a  diflecting  knife, 
I  did  in  another  place  cut  the  nerve  afundcr,  and  found  another  very  little  drop  of 
pure  blood  in  the  fubftance  of  it  as  before.  This  I  did  again  elfewhere  with  like  fuc- 
cefs,  (hewing  it  to  the  by-ftanders,  who  admired  to  fee  a  veflcl  carrying  blood  (for 
fuch  they  concluded  it  to  be)  in  the  body  of  a  nerve,  in  regard  they  remembered  not 
to  have  ever  met  with  fuch  an  accident ;  though  I  the  lels  admire  it,  becaufc  I  have 
in  an  ox's  eye  or  two  obferved  in  that  coat,  which  the  moderns  commonly  call  the 
retina,  and  which  feems  to  be  but  an  expanfion  of  the  pith  cf  the  optick  nerve,  little 
turgent  veins  manifeftly  full  of  blood. 

Wi  further  obferved  in  that  lately  mentioned  body,  in  which  we  took  notice  of 
the  irregular  conjunc'tion  of  two  ribs,  that  the  lungs,  which  were  very  found,  had  a 
fupernumerary  lobe  on  one  fide,  which  did  fo  litde  differ  from  its  companions,  that 
we  did  not,  till  we  had  difplayed  the  lungs,  take  notice  of  it.  And  I  remember,  that 
a  while  before,  being  invited  by  a  company  of  phyficians  to  a  private  dilfe&ion,  and 
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the  lungs,  which  otherwife  feemed  not  unfound,  appearing  in  divers  places  fattened 
to  the  ribs,  two  ingenious  anatomifts,  that  were  there  prclent,  did  fo  lktle  agree  in 
their  obfervations  concerning  fuch  cafes,  that  the  one  affirmed,  that  he  had  never 
feen  any  lungs  (which  had  not  been  exceffively  morbid)  tied  to  the  thorax  j  and  the 
other  protefted,  that  he  had  fcarce  ever  opened  a  difcafed  body,  wherein  the  lungs 
did  not  fo  adhere.  But  if  it  were  not  improper  to  mind  a  young  gentleman  of  vene- 
(  real  obfervations,  I  could  eafily  give  you  an  eminent  proof  of  the  difagreement  of 
anatomical  obfervators,  by  infilling  on  the  controverfy  betwixt  the  famous  writers  on 
that  fubjeft,  concerning  the  anatomical  notes  or  tokens  of  virginity  ;  many  eminent 
authors  affirming,  that  they  have  feldom  failed  of  finding  them  in  one  amongft  very 
many  diflectcd  maids ;  and  many  other  artifts,  both  confpicuous  and  experienced, 
preremptorily  profefling,  that  they  have  feldom  or  never  met  with  the  pretended 
marks  in  perlons  even  of  the  moft  undoubted  virginity.  And  certainly  it  is  very 
ftrange,  that  about  a  matter,  which  fcems  fo  eafily  determinable  by  fenfe,  accurate 
and  lober  men  fhould  fo  widely  difagree;  as  that  the  one  fhould  profefs  he  has  very 
rarely,  if  ever,  met  with  in  a  human  body,  what  another  affirmeth  himfelf  to  have 
as  feldom,  if  ever,  miffed.  But  becaufe,  Pyropbilus,  this  fubjeel  is,  perhaps,  fome- 
what  improper  to  be  infilled  on  either  to,  or  by,  a  young  man,  I  ftiall  pafs  on  to 
tell  you,  that  amongft  the  accurateft  of  our  modern  writers,  I  fuppofe  you  will  rea- 
dily allow  me  to  reckon  Dr.  Harvey  and  Dr.  Higbmcre ;  and  that  though  in  their 
excellent  treatifes  of  generation  they  both  infill  on  the  production  and  changes  ob- 
fcrvable  in  hens  eggs,  as  the  patterns,  whereunto  the  generation  of  other  annimals 
may  be  referred  •,  yet  have  we  divers  times,  in  the  progrefs  of  nature  in  her  formation 
of  a  chick,  obferved  confiderable  variations  in  point  of  time  and  other  circumftances 
(though  in  the  main  our  obfervations  commonly  agreed)  from  what  is  by  them  deli- 
vered :  which  diverfity  may  eafily  proceed  from  the  different  conftitution  of  hens, 
their  differing  affiduity  in  fitting  on  their  eggs,  the  differing  qualifications  of  the  eggs 
themfeives,  and  fevcral  other  particulars  or  the  like  nature.  And  I  remember,  that 
the  other  day  taking  notice  of  this  to  my  learned  friend  Dr.  Hrgbmore,  he  readily 
acknowledged  to  me,  that  he  himfelf  had  likewife  obferved  divers  circumftances  in 
eggs  whilft  they  were  hatching,  which  varied  from  thole  fet  down  by  him  in  his 
book  though  he  had  there  accurately  exprefled  the  changes  he  difcerned  in  thofc 
eggs,  which  at  the  fame  time  afforded  him  his  obfervations.  And  indeed  there  arc 
certain  tilings  of  fuch  a  nature,  that  fcarce  any  fingle  man's  accuratenels  in  making 
a  fingle  obfervation  about  them  can  fecure  him  from  appearing  unfkilful  or  unfaithful 
in  his  obfervations,  unlefs  thofc,  that  ftiall  afterwards  examine  them,  chance  to  be 
endowed  with  a  lbmewhat  more  than  ordinary  either  equity,  or  fagacity,  or  both. 
For  inftance,  he  that  firft  affirmed,  that  a  needle  animated  by  a  loadftone  did  con- 
llantly  convert  its  extremes  to  the  oppofite  poles  of  the  earth,  could  fcarce  fufpeft 
himfelf  of  having  delivered  any  thing,  which  he  had  not  carefully  tried.  And  yet 
of  thofc  pilots,  Lonzales  Oviedo  and  Sebaftian  Cabot,  (who  are  faid  to  have  in  America 
rirlt  taken  notice  of  the  declination  of  the  mariner's  needle)  he  that  did  firft  in  thofe 
far  dillant  pans  of  the  world  compare  the  meridian  line  afforded  by  magnctical 
needles  with  one  mathematically  drawn,  (which  may  be  readily  found  by  accurate 
fun  dials)  and  thereby  obfervc  the  variation  of  the  needle,  or  its  declination  from  the 
true  meridian  line,  might  eafily  conclude  the  obferver  formerly  mentioned  to  have 
Ijeen  faulty,  by  reafon  of  his  finding  the  needle's  variation  differing  (perhaps  by 
divers  degrees)  from  that  delivered  by  the  firft  obferver.  And  this  i'econd  man's 
obfervation  might  appear  to  have  been  as  carelefly  made  to  a  hundred  other  obfervers. 
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if  the  obfervations  of  navigators  had  not  made  it  apparent,  that  the  declination  of 
the  needle  is  far  from  being  the  fame  in  all  places :  for  though  Cardan  (as  Kircher  and  fw»iv 
Fracaftorius,  as  another  informs  us)  be  pleafed  to  affirm,  that  the  loadftone  declines 1,1 
as  many  degrees,  as  the  polc-ftar  is  diftant  from  the  pok  of  the  world;  yet  befides 
divers  reafons,  common  experience  fufficiendy  manifefts  the  inconfiderablenefs  (not 
to  fpeak  more  harfhly)  of  that  aflertion.  For  about  the  iflands  of  the  Azores,  elpe- 
cially  that  of  Cerve,  over  which  the  firft  meridian  is  by  many  fuppofed  to  pafs,  the 
magnetic k  needle  hath  been  obferved  directly  to  refpect  the  poles,  without  any  fen- 
fible  declination  from  them  \  but  in  other  places  it  is  wont  to  vary  fometimes  eaft- 
ward,  fometimes  weftward,  more  or  lefs.  Infomuch  that  not  only  our  venturous 
countryman  Captain  'Thomas  James  obferved  it  in  63  degrees  north-latitude  to  be  no  1*  '*» 
lefs  than  27  degrees,  48  minutes  j  but  a  learned  mathematical  writer,  that  is  lately 
come  forth,  makes  the  declination  at  the  Frefum  Davis  to  amount  to,  what  is  almott 
incredible,  50  degrees.  And  this  deflexion  of  the  needle  fometimes  to  one  fide  of 
the  meridian,  fometime  to  the  other,  happens  with  fo  much  feeming  irregularity,  as 
has  made  both  the  diligent  Kircber  himfelf,  and  divers  other  magnetick  writers,  almoft 
defpair  of  reducing  thefe  kind  of  obfervations  to  any  general  hypothefis. 

To  which  we  may  add,  that  perhaps  very  few  even  of  the  exacted  obfervations  of 
this  nature  made  an  age  fince,  would  now  appear  accurate  to  them,  that  fhould  try 
them  in  the  felf-fame  places  wherein,  and  the  felf-iamc  manner  after  which  they 
were  formerly  made.  So  that  the  diligenteft  of  thofe  obiervers  would  appear  to  us 
to  have  been  negligent,  if  the  fagacity  of  fome  of  their  fucceeders  had  not  prompted 
them  to  fufpcA,  that  even  in  the  fame  place  the  needle's  variation  may  vary.  And 
I  remember,  that  having  not  long  fince  enquired  of  an  Englifh  contriver  of  mathe- 
matical inftruments  for  the  ufc  of  feamen,  what  he  had  obferved  concerning  this 
alteration  of  the  needle's  variation,  he  told  me,  that  by  comparing  of  ancient  and 
modern  obfervations  made  by  himfelf  and  other  accurate  mathematicians  at  London, 
he  had  found  the  declination  conftantly  to  decreafe,  and,  as  he  conjectured,  about 
12  or  13  minutes  (though  that  me  thinks  be  much)  in  a  year.  And  it  will  be  yet 
more  difficult  to  fet  down  any  obfervation  of  this  nature,  which  will  appear  exact  to 
pofterity,  if  that  ftrange  thing  be  true  (as  it  may  well  be)  which  was  related  to  Kir- 
cber by  a  friend  of  his,  who  affirms  himfelf  to  have  obferved  a  notable  change  of  the 
needle's  variation  at  Naples,  after  a  great  tneendium  of  the  neighbouring  mountain 
Vefuvius;  which  alteration  he  not  abfurdly  fufpedts  to  have  proceeded  from  the  very 
great  change  made  in  the  neighbouring  fubterrancal  parts  by  that  great  conflagration. 
And  it  feems  the  fame  obfervation  has  been  taken  notice  of  by  mathematicians  elfe- 
where.  For  the  learned  Jefuit  Fourtuer  in  his  French  hydrography  tells  us  in  more  it. 
general  terms,  that  fince  the  incendiums  of  Vefuvius  the  declination  (of  the  needle) ' 
has  notably  changed  in  the  kingdom  of  Naples.  The  fame  author  lomewhere  deli- 
vers what  (if  it  be  true)  is  remarkable  to  our  prefent  purpofe,  in  thefc  words : 
«  There  are  perfons,  who  have  obferved,  that  the  fame  needle,  that  declined  5 
*  degrees  upon  the  furfacc  of  the  earth,  being  carried  down  very  low  into  certain 
'  caves,  declined  quite  otherwifc.'  I  added  thole  words,  if  it  be  true,  not  to  queftton 
the  veracity  of  the  author,  but  becaufe  it  is  very  pofllble  the  makers  of  the  obfer- 
vation (though  learned  men)  may  have  been  miftaken  in  it,  without  fufpecting  them- 
felves  in  danger  of  being  fo.  For  I  fhould  fcarcc  have  imagined,  unlefs  my  own 
particular  obfervation  had  informed  me,  in  how  great  a  variety  of  ftones  and  other 
fofliles  the  ore  of  iron  may  lurk  difguifed :  fo  that  it  is  no  way  incredible,  that  know- 
ing chymifts  thcmfelves,  and  much  more  mathematicians  and  others,  not  being 
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aware  of  the  obfervation  of  what  I  have  newly  delivered,  may  prefumc,  becaufe  they 
faw  not  in  the  deep  caves  abovcmcntioncd  any  minerals  like  the  vulgar  iron  ore,  that 
there  is  nothing  of  that  metal  there,  when  indeed  there  may  be  enough  to  occafion 
that  deflexion  of  the  needle  •,  which  (efpecially  if  it  be  ftrongly  excited)  may  be  often 
drawn  afide  by  iron  or  other  magnctick  bodies,  at  a  greater  diftance  than  thofe,  that 
have  not  tried,  will  be  apt  to  fufpect.  Which  may  perhaps  be  the  reafon,  why  in  the 
little  ifland  of  Ilia  (upon  the  coaft  of  Italy)  where  they  dig  up  iron  and  ftore  of  load- 
ftones,  of  which  I  have  feen  in  Tufcany  of  a  prodigious  bignefs,  there  is  indifferent,  but 
neighbouring  places,  fuch  a  ftrangc  difparity  of  the  needle's  variation  as  curious  men 
have  recorded. 

Nor.  arc  magnetical  and  anatomical  obfervations  the  only  ones,  which  are  fubject 
to  difagu-c  now  and  then,  without  the  negligence  of  thofe  that  make  them  :  but  I 
want  time,  and  I  fear  you  would  want  patience,  to  confider  at  prcfent  as  many  of 
them,  as  might  be  eafily  enumerated  to  you. 

I  suppose,  PyropbiluSy  you  may  have  obferved,  how  I  in  the  paft  difcourfe  have 
forborn  to  infift  on  medicinal  experiments  •,  which  I  have  purpofely  done,  becaufe  they 
are  fo  many,  and  almoft  all  of  them  fubject  to  fuch  uncertainties,  that  to  infift  on 
them  would  require  much  more  time,  than  my  occafions  will  allow  me  to  Ipend  upon 
this  effay.  And  indeed  in  phyfick  it  is  much  more  difficult  than  moft  men  can 
imagine,  to  make  an  accurate  experiment :  for  oftentimes  the  fame  difeafc  proceeding 
in  feveral  pcrfons  from  quite  differing  caufes,  will  be  increafed  in  one  by  the  fame 
remedy  by  which  it  has  been  cured  in  another.  And  not  only  the  conftitutions  of 
patients  may  as  much  alter  the  effects  of  remedies,  as  the  caufes  of  difeafes ;  but  even 
in  the  fame  patient,  and  the  fame  difeafe,  the  fingle  circumftance  of  time  may  have 
almoft  as  great  an  operation  upon  the  fuccefs  of  a  medicine,  as  either  of  the  two  for- 
mer particulars ;  as  we  may  elfewhcre  have  occafion  by  fundry  inftances  to  manifeft. 
But  befides  the  general  uncertainty,  to  which  moft  remedies  are  fubject,  there  are 
fome  few,  that  lecm  obnoxious  to  contingencies  of  a  peculiar  nature :  fuch  is  the 
fympathctick  powder,  of  which  not  only  divers  phyficians  and  other  fobcr  pcrfons 
have  affurcd  me  they  had  fuccefsfully  made  trial,  but  we  ourfelves  have  thought,  that 
wc  were  eye-witneffes  of  the  operation  of  it ;  and  yet  not  only  many,  that  have  tried 
it,  have  not  found  it  anfwer  expectation,  but  we  ourfelves  trying  fome  of  our  own 
preparing  on  ourfelves,  have  found  it  ineffectual,  and  unable  to  ftop  fo  much  as  a 
bleeding  at  the  nofe;  though  upon  application  of  it  a  little  before,  we  had  feen  fuch 
a  bleeding,  though  violent,  fuddenly  (lopped  in  a  perfon,  who  was  fo  far  from  con- 
tributing by  his  imagination  to  the  effect  of  the  powder,  that  he  derided  thofe  that 
he  faw  apply  it  to  fome  of  the  drops  of  his  blood.  Wherefore  that  the  fympathctick 
powder  and  the  weapon-falve  are  never  of  any  efficacy  at  all,  I  dare  not  affirm  •,  but 
that  thty  conftantly  perform  what  is  promifed  of  them,  I  mult  leave  others  to  believe. 
But  making  mention  of  remedies  of  this  nature,  though  I  am  willing,  Pyropbiluj^  to 
put  a  period  both  to  your  trouble  and  my  own,  yet  I  muft  not  omit  to  tell  you,  that 
whereas  the  psony-root  has  been  much  commended  both  by  ancient  and  modem 
phyficians  of  no  mean  account,  as  an  amulet  againft  the  falling  ficknefs,  and  yet  has 
been  by  many  found  ineffectual  we  have  been  apt  to  fufpect,  that  its  inefficacy,  if  it 
be  but  infrequent,  might  poffibly  proceed  from  its  having  been  unfeafonably  ga- 
thered :  and  when  I  was  laft  ir.  the  weft  of  Ireland,  acquainting  the  eminenteft  of  the 
Galenifts  there  with  my  conjecture,  he  confirmed  me  in  it,  by  alluring  me,  that  he 
had  often  tried  the  parony  root  unfeafonably  gathered  without  fuccefs ;  but  having 
lately  gathered  it  under  its  proper  conftdlation,  as  they  fpeak,  (which  is  when  the 
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decreafing  moon  pafies  under  Aries)  and  tied  the  flit  root  about  the  necks  and  arms 
of  his  patients,  he  had  freed  more  than  one,  whom  he  named  to  me,  from  epileptical 
fits.  Agreeable  whereunto  I  find,  that  a  famous  phyfician  of  Grenoblt,  Monfieur  its 
Granis  Prez,  in  the  laft  of  his  obfervations  communicated  to  the  famous  practical 
phyfician  Riveriusy  folemnly  profefles  his  having  divers  times  freed  his  patients  from 
the  falling-ficknefs  by  the  fingle  outward  application  of  pseony-roots,  collected  and 
applied  as  is  above  mentioned.  But  though  he  thence  infers  the  ufefulnefs  of  obferv- 
ing  ftars  in  the  practice  of  phyfic,  yet  before  much  weight  be  laid  opon  fuch  impro- 
bable notions,  as  moft  of  thofe  of  judiciary  aftrologers,  the  influence  of  conftellations 
upon  fimples,  fcfr.  ought  by  fevere  and  competent  experiments  to  be  better  made  out 
than  hitherto  it  has  been. 

But  to  fay  no  more  of  the  contingent  obfervations  to  be  taken  notice  of  in  trials 
medical,  I  could  tell  you,  that  I  have  obferved  even  mathematical  writers  themfelves 
to  deliver  fuch  obfervations  as  do  not  regularly  hold  true.  For  though  it  hath  been 
looked  upon  as  their  privilege  and  glory  to  aflirm  nothing,  but  what  they  can  prove 
by  no  lets  than  demonftration  ■,  and  though  they  ufed  to  be  more  attentive  and  exact, 
than  moft  other  men  in  making  almoft  any  kind  of  philofophical  obfervation  :  yet  the 
certainty  and  accuratenefs,  which  is  attributed  to  what  they  deliver,  muft  be  reftrain- 
ed  to  what  they  teach  concerning  thofe  purely-mathematical  difciplines,  arithmetic 
and  geometry,  where  the  affections  of  quantity  are  abftractedly  confidcred  :  but  we 
muft  not  expect  from  mathematicians  the  fame  accuratenefs,  when  they  deliver  ob- 
fervations concerning  fuch  things,  wherein  it  is  not  only  quantity  and  figure,  but 
matter,  and  its  other  affections,  that  muft  be  confidcred.  And  yet  lefs  muft  this  be 
expected,  when  they  deliver  fuch  obfervations,  as,  being  made  by  the  help  of  material 
instruments  framed  by  the  hands  and  tools  of  men,  cannot  but  in  divers  cafes  be  fub- 
ject  to  fome,  if  not  many,  imperfections  upon  their  account.  Divers  of  the  modern 
aftronomers  have  fo  written  of  the  fpots  and  more  ftiining  parts  or  (as  they  call  them) 
Faculty  that  appear  upon  or  about  the  furface  of  the  fun,  as  to  make  their  readers 
prcfume,  that  at  leaft  fome  of  them  are  almoft  always  to  be  feen  there.  And  I  am 
willing  to  think,  that  it  was  their  having  fo  often  met  with  fuch  phenomena  in  the 
fun,  that  made  them  write  as  they  did.  And  yet  when  I  firft  applied  myfclf  to  the 
contemplation  of  thefe  late  dilcoveries,  though  I  wanted  neidier  good  telefcope.%  ror 
a  dark  room  to  bring  the  fpecies  of  the  fun  into,  yet  it  was  not  till  after  a  great  while, 
and  a  multitude  of  rruitlefs  obfervations  made  at  ievcral  times,  that  I  could  detect  any 
of  thefe  folary  fpots,  which  having  during  many  months  at  leaft  appeared  fo  much 
fcldomer  than  it  leems  they  did  before,  that  I  remember  a  moft  ingenious  profeflbr  of 
aftronomy,  excellently  well  furnifhed  with  dioptrical  glafics,  did  about  that  time 
complain  to  me,  that  for  I  know  not  how  long  he  had  not  bet n  able  to  fee  the  fun 
fpotted.  And  as  for  the  Faculty  that  are  written  of,  as  fuch  ordinary  phenomena, 
1  mult  profefs  to  you,  Pyropbilus,  that  a  multitude  of  ohfervations  made  with  good 
telefcopes,  at  feveral  places  and  times  whilft  the  fun  was  fpotted,  has  fcarce  made  rnc 
fee  above  once  any  of  the  looked  for  brightnelfes. 

And  as  the  nature  of  the  material  objects,  wherewith  the  mathematician  is  con- 
verfant,  may  thus  deceive  the  expectations  grounded  on  what  he  delivers  ■,  fo  may  the 
like  happen  by  reafon  of  the  imperfection  of  the  inftrumertts,  which  he  muft  make 
ufe  of  in  the  fenfible  obfervations,  whereon  the  mixed  mathematics  (as  aftronomy, 
geography,  optics,  fcfr.)  are  in  great  part  built.  This  is  but  too  manifeft  in  the  dif- 
agrecing  fupputations,  that  famous  writers,  as  well  modern  as  antient,  have  given  us 
df  the  circuit  of  the  terreftrial  globe,  of  the  diftance  and  bignefs  of  the  fixed  ftars 
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and  fome  of-  the  planets,  nay,  and  of  the  height  of  mountains :  which  dilagreement, 
as  it  may  oftentimes  proceed  from  the  differing  method  and  unequal  lkill  of  the  fe- 
deral obfcrvers,  fo  it  may  in  divers  cafes  be  imputed  to  the  greater  or  lefs  exactnefs 
and  manageablenefs  of  the  inflruments  employed  by  them.    And  on  this  occafion  I 
cannot  omit  that  fober  confeffion  and  advertiiemcnt,  that  I  met  with  in  the  noble 
Tycboy  who  having  laid  out,  befides  his  time  and  induftry,  much  greater  fums  of 
money  on  inftruments  than  any  man  we  have  heard  of  in  latter  times,  deferves  to  be 
liftencd  to  on  this  theme,  concerning  which  he  has  (among  other  things)  the  follow - 
Tytfc»     ing  paflage  :  Facile  (fays  he)  lap/us  aiiquis  pent  infenfibilis  in  inftrumeuiis  etiam  majoribus 
j"*^/:1' confidents  fubrepitt  qui  inter  obfervandum  aliquot  fcrupulorum primerumjaiJuram  facias ; 
s*.7m.  infuper  ft  ipfe/ttus  &  tra£landi  modus  non  tarn  abfolut a  norma  perfitiatur,  ut  nihil  prorfus 
# de/ideretur,  intolerabtlis  nec  facile  animadvertenda  deviatia  feft  infinuat.    Adde  quod  in- 
ftrumenla  ufu  &  delate  a  prima  perfecliont  degtrurenl.    Nihil  enimf  quod  bominum  manibui 
paratury  ab  omni  mutatione  undiquaque  exiftit,    Organa  enim  ejufcemodiy  nsfi  i  folido  nu- 
tate affabre  elaborentur,  mutations  acre*  obnoxia  funt ;  6?  fi  id  quoque  detur,  ut  i  melallica 
materia  conjletst,  nifi  ingentia  futrint%  divifiones  minutijjimas  graduum  non  fufficientur  ex- 
bibent ;  dumque  hoc  praftant*  fua  magnitudint  &  pondere  fe  ipfa  ita  aggravant,  ut  facile 
turn  extra  planum  debitum  aut  figuram  competentem,  dum  circumducuntur,  decltnent,  turn 
etiam  fua  mole  intratlabitta  reddunlur.    Quare  magis  requiritur  in  inftrumentis  aftront- 
micis,  qu.r  omni  vitio  careant  conftruendis,  artificium  pari  judaic  conjun£htmy  quam  baBe- 
nus  a  quamplurimis  animadverfum  eft.    Id  quod  nos  ipfe  ufus  longaqut  docuit  experientia% 
ncn  parvo  labore  nec  mediocribus  fumptibus  comparata. 

Hitherto  our  noble  author.  And  as  for  the  obfervations  made  at  fea,  the  dili- 
gent Fournier  advertifes,  that  however  many  fea-captains  and  others  may  brag  of  their 
mathematical  obfervations  made  on  fhip-board,  yet  he,  upon  trial  of  many  inftru- 
ments both  at  fea  and  alhore,  makes  bold  to  affirm,  that  no  aftronomer  in  the  world 
can  be  fure  to  make  his  obfervation  at  fea  within  ten  minutes  of  the  prccife  truth,  no 
not  (fays  he)  upon  the  fand  itfelf,  within  one  minute  of  it. 

But  inflead  of  acquainting  you  with  what  may  be  drawn  from  the  writings  of  our 
hydrographer,  to  prove,  that  his  aftertion  is  rather  modeft  than  too  bold,  I  (hall  ob- 
ferve,  that  the  obfervations  even  of  fkilful  mathematicians  may  hold  fo  little,  or  dif- 
agrce  fo  much,  when  they  pretend  to  give  us  the  determinate  meafures  of  things,  that 
I  remember  of  three  very  eminent  modern  mathematicians,  who  have  taken  upon 
them,  by  their  experiments,  to  determine  the  proportion  betwixt  air  and  water,  the 
one  makes  not  the  weight  of  water  to  exceed  above  150  times  that  of  air;  the  other 
reckons  water  to  be  between  13  and  14  hundred  times  j  and  the  third  no  lefs  than 
10,000  times  the  heavier.  Not  to  mention  a  modern  and  famous  writer  or  two,  who 
have  been  fo  miftaken  as  to  think,  that  the  weight  of  the  water  in  comparifon  of  the 
air  is  I  know  not  how  much  under-reckoned,  even  by  this  laft  (overbold)  cftimate. 
And,  if  1  had  leifure,  I  could  annex  an  experiment  partly  ftatical,  and  relating  to 
the  weight  of  the  air,  which  though  we  made  divers  times  in  an  hour,  yet  we  muled 
of  the  like  fuccefs  twice  as  often  in  the  fame  hour,  without  being  able  to  know  before- 
hand, whether  the  experiment  would  lucceed  within  fome  pounds  weight.  But  of  this 
more  perhaps  elfcwhcrc. 

The  ends,  Pyropbilus,  which  we  have  propofed  to  ourfelves  in  fetting  down  the 
things  by  us  delivered  in  this  and  the  former  eflay,  arc  principally  two. 

And  firft,  wc  defire,  that  the  inftances  we  have  given  you  of  the  contingency  of 
experiments,  may  make  you  think  yourfelf  obliged  to  try  thofe  experiments  very 
carefully,  and  more  than  once,  upon  which  you  mean  to  build  coniidcrable  fuper- 
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ftructures  cither  theorical  or  practical ;  and  to  think  it  unfafc  to  rely  too  much  upon 
fingle  experiments,  efpeciallt-When  you  h^ve  to  deal  in  minerals :  for  many  to  their 
ruin  have  found,  that  what  they  at  firft  looked  upon  as  a  happy  mineral  experiment, 
has  proved  in  the  iflue  the  mod  unfortunate  they  ever  made.  And  I  remember,  that 
the  rhoft  experienced  mineralift  I  have  hitherto  been  acquainted  with,  though  his  Ikill 
has  been  rather  gainful  then  prejudicial  to  him,  has  very  ferioufiy  told  me,  that  he 
could  quickly  grow  an  extraordinary  rich  man,  if  he  could  but  do  conftantly  what- 
foevcr  he  has  done,  not  only  two  or  three,  but  many  times. 

The  other  end,  Pyropbilus,  to  which  I  had  an  eye  in  writing  the  paft  difcourfes, 
was,  that  they  may  ferv&for  a  kind  of  apology  for  fober  and  experimental  writers,  in 
cafe  you  mould  not  always  upon  trial  find  the  experiments  or  obfervations  by  them 
delivered  anfwer  your  expectations.  And  indeed  it  would  prove  a  great  difcourage- 
ment  to  wary  and  confiaerate  naturalifts  from  enriching  the  world  with  their  obfer- 
vations,  if  they  mould  find,  that  their  faithfulnefs  in  fetting  down  what  they  obferved 
is  not  able  to  protect  them  from  blading  imputations  of  falihood,  but  that  by  pub- 
lilhing  any  thing  for  the  good  of  others,  they  mud  cxpofe  their  reputation  to  all  die 
uncertainties,  to  which  any  of  their  experiments  may  chance  to  prove  obnoxious.  It 
is  true  indeed,  that  if  a  writer  be  wont  to  be  fabulous  or  tranferiptive,  and  to  deliver 
things  confidently  by  hear-fay,  without  telling  his  readers  when  he  docs  fo  ;  if  his  ex- 
periments upon  trial  fucceed  not,  we  may  be  allowed  to  impute  their  unfuccefsfulnefs 
rather  to  him,  than  to  ourfelves,  or  to  chance,  and  need  not  think  ourfelves  obliged 
to  have  fo  much  a  greater  care  of  his  reputation,  than  he  had  of  his  own,  as  for  his 
fake  to  try  more  than  once,  what  he  for  our  fakes  never  tried  fo  much  as  once.  But 
if  an  author,  that  is  wont  to  deliver  tilings  upon  his  own  knowledge,  and  Ihcws  him-- 
fclf  careful  not  to  be  deceived,  and  unwilling  to  deceive  his  readers,  {hall  deliver 
any  thing,  as  having  tried  or  fcen  it,  which  yet  agrees  not  with  our  trials  of  it ;  I 
diink  it  but  a  piece  of  equity,  becoming  both  a  Chnftian  and  a  philofophcr,  to  think 
(unlefs  we  have  fome  manifeft  reafon  to  the  contrary)  that  he  fet  down  his  experiment 
or  obfervation  as  he  made  it,  though  for  fome  latent  reafon  it  does  not  conftantly 
hold ;  and  that  therefore  though  his  experiment  be  not  to  be  relied  upon,  yet  his 
fincerky  is  not  to  be  rejected.  Nay,  if  the  author  be  fuch  an  one,  as  has  intention- 
ally and  really  deferved  well  of  mankind,  for  my  part  I  can  be  fo  grateful  to  him, 
as  not  only  to  forbear  to  diftruft  his  veracity,  as  if  he  had  not  done  or  feen  what  he 
fays  he  did  or  faw,  but  to  forbear  to  reject  his  experiments,  till  I  have  tried,  whether 
or  no  by  fome  change  of  circumftances  they  may  not  be  brought  to  fucceed.  Thus 
a  while  fince  finding  in  Sir  Francis  Bacon,  that  he  delivers  as  a  fomewhat  unlikely 
truth,  that  fpirit  of  wine  will  fwim  upon  oil  (of  almonds)  we  forthwith  made  trial, 
of  it,  but  found  the  oil  fwim  upon  the  fpirit  of  wine,  and  this  upon  feveral  trials  be- 
fore witnefies  :  but  our  tendemefs  of  the  reputation  of  lb  great  and  fb  candid  a  phi- 
lofopher  made  us  to  bethink  ourfelves,  that  (though  he  mentions  it  not,  nor  perhaps 
thought  of  any  fuch  thing,  yet)  poflibly  he  may  have  ufed  fpirit  of  wine  more  .pure 
than  ordinary  ;  and  thereupon  having  provided  fome  that  was  well  rectified,  we  found, 
that  the  oil,  that  was  wont  to  fwim  upon  fpirit  of  wine,  not  freed  from  its  aqueous 
parts,  did  readily  fink,  and  quietly  lie  in  the  bottom  of  that,  which  was  care- 
fully dephlegmed.  And  fo  having  been  informed,  that  the  learned  Dr.  Broun  fome- 
where  delivers,  that  aquafortis  will  quickly  coagulate  common  oil,  we  poured  fome 
of  thofe  liquors  together,  and  let  them  ftand  for  a  confiderable  fpace  of  time  in  an 
open  vefiel,  without  finding  in  the  oil  the  change  by  him  promifed  (though  we  have 
more  than  once  with  another  liquor  prelently  thickened  common  oil).  Whereuponi 
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being  unwilling,  that  fo  faithful  and  candid  a  naturalift  (hould  appear  fit  to  be  dif- 
t  rutted,  we  did  again  make  the  trial  with  frefh  oil  and  aqua  fortis  in  a  long-necked 
phial  left  open  at  the  top,  which  we  kept  both  in  a  cool  place,  and  after  in  a  digcft- 
ing  furnace  •,  but  after  {ome  weeks  we  found  no  other  alteration  in  the  oil,  than  that 
it  nad  acquired  a  high  and  lovely  tincture  :  notwithftanding  which,  being  ftill  con- 
cerned for  the  reputation  of  a  perfon,  that  fo  well  deferves  a  good  one,  the  like  con- 
tingencies we  have  formerly  met  with  in  other  experiments,  made  us  willing  to  try, 
whether  or  no  the  unfuccefsfulnefs  we  have  related  might  not  proceed  from  fomc 
peculiar  though  latent  quality,  either  in  the  aqua  fortis  or  the  oil  by  us  formerly  em- 
ployed :  whereupon  changing  thofe  liquors,  and  repeating  the  experiment,  we  found 
after  fomc  hours  the  oil  coagulated  almoft  into  the  form  of  a  whitifh  butter.  Nor 
dare  I  allow  myfelf  to  be  confident,  that  1  (hall  not  need  to  be  dealt  with  by  you  upon 
fome  occafions,  with  the  like  equity,  that  I  have  been  careful  to  exprefs  towards 
others.  And  fince  the  writing  of  thus  much  of  this  very  efiay,  having  delircd  a 
a  very  flcilful  and  candid  chymift  to  do  me  the  favour  to  provide  me  lome  of  the 
purclt  and  ftrongeft  fpirit  of  fait,  that  could  be  made ;  he  kept  fome  fait  in  a  vehe- 
ment fire  for  divers  days  and  nights  together,  and  freed  the  extra&ed  liquor  fo  care- 
fully and  fo  flcilfully  both  from  its  phlegm  and  its  terreftrial  fasces,  that  after  all  I  have 
written  in  the  former  efiay  concerning  that  menftruum,  I  mull  freely  confels  to  you, 
that  I  am  now  fatisficd,  that  a  fpirit  of  fea  fait  may  without  any  unfincerity  be  fo 
prepared,  as  to  difiblve  the  body  of  crude  gold,  though  I  could  not  find,  that  the 
lolutions  I  made  of  that  metal  were  red,  but  rather  of  a  yellow  or  golden  colour, 
much  like  thofe  made  with  common  aqua  regis.  But  neither  this  artift  nor  I  have 
been  fince  able  to. make  another  fpirit  of  fait  capable  of  difiolving  gold,  notwithftand- 
ing  all  the  induftry  we  have  employed  about  it  •,  which  makes  me  refer  this  to  contin- 

§ent  experiments ;  unlcfs  the  prosperous  event  of  our  former  trial  may  be  alcribed  to 
le  quality  of  the  fait,  that  was  diddled,  which  was  brought  from  the  ifland  of  Mayo, 
where  the  fcorching  fun  makes  out  of  the  fea-water  a  fait,  that  is  accounted  much 
ftrongcr  and  more  fpirituous  than  that,  which  is  wont  to  be  made  in  France  and  other 
more  temperate  climates.  And  let  me,  Pyrofbilus,  take  this  opportunity  to  add,  that 
if  I  had  not  very  cautioufiy  fet  down  the  obfervation  I  related  in  another  efiay  *  con- 
cerning the  little  filhes  or  worms  I  there  teach  you  to  difcover  in  vinegar,  I  fhould 
perhaps  need  much  of  your  equity,  to  keep  me  from  being  thought  to  have  impofed 
upon  you  in  what  I  there  delivered.  For  I  have  fince  met  with  divers  parcels  of  vine- 
gar, wherein  the  obfervation  could  not  be  made,  for  one  wherein  it  held  •,  fo  that  I  am 
glad  to  keep  by  me  fome  vinegar  (locked  with  thole  fcarce  vifible  animals,  to  fatisfy 
ingenious  men,  among  whom  fome  have  been  fain,  after  their  own  fruitleis  trials,  to 
come  to  me  to  mow  them  the  things  delivered  in  that  obfervation.  What  I  mentioned 
a  little  above  to  have  been  tried  upon  fallet-oil,  puts  me  in  mind  of  telling  you,  that 
among  our  experiments  concerning  the  changes  of  colours,  we  were  about  to  acquaint 
you  with  one,  which  we  had  formerly  made  upon  common  oil-olive,  it  leeming  to  us 
a  not  inconsiderable  one;  fince  it  was  a  way,  that  we  devifed  of  inftantly  changing  the 
colour  of  the  oil  from  a  pale  yellow  to  a  deep  red,  with  a  few  drops  of  a  liquor, 
that  was  not  red,  but  almoft  colourlefs.  This  experiment,  as  we  were  faying,  Pyro- 
pbilus,  we  were  about  to  fet  down  among  others  concerning  colours  :  but  becaufe  wc 
do  not  willingly  rely  on  a  fingle  trial  of  fuch  things,  as  we  know  not  to  have  been 
ever  tried  before,  we  thought  it  not  amifs  for  greater  fecurity  to  make  the  experiment 

*  This  is  one  of  thofe,  Uut  make  up  the  book  of  the  ufcfulnef*  of  Exftrimtn/el  FbiU/cfty. 
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the  fecond  time,  but  could  not  then  tin  J  it  to  fucceed,  nor  even  fince  upon  a  new 
trial  (probably  by  reafon  of  fomc  peculiar  quality  in  that  particular  parcel  of  liquor 
we  firft  made  ufe  of)  which  made  us  think  fit  to  omit  the  intended  mention  of  it :  but 
if  I  had  upon  my  firfl  trial  acquainted  you  with  it  without  any  further  fcruple,  you 
might  upon  trial  have  fufpected,  if  not  concluded,  that  I  had  mifinformed  you, 
though  I  had  really  delivered  nothing  but  what  I  had  tried.  And  indeed,  Pyropkilus, 
though  I  have  not  the  vanity  to  pretend  to  have  delerved  fo  much  of  you,  as  fuch 
naturalifts  as  Sir  Francis  Bacon  have  deferved  from  every  ingenious  reader  of  their 
books ;  yet  perhaps  you  will  do  me  but  right  to  believe,  that  though  fome  of  the 
experiments  I  have  delivered  may  prove  contingent,  yet  I  have  not  delivered  them 
unfaithfully,  in  reference  to  what  1  thought  I  oblcrved  in  them,  and  remembered  of 
them.  And  though  I  defirc  you  Ihould  fo  read  my  writings,  as  to  give  no  farther 
aflcnt  to  my  opinions,  than  the  reafons  or  experiments  produced  on  their  behalf  re- 
quire j  yet  in  matters  of  fact,  which  I  deliver  as  having  tried  or  feen  them,  I  am  very 
willing  you  Ihould  think,  that  I  may  have  had  the  weaknefs  to  be  miftaken,  but  not 
an  intention  to  deceive  you. 

There  is  yet  one  thing  more,  that  I  lhall  venture  to  acquaint  you  with  before  I 
conclude  this  eflay,  though  you  may  think  it  rclifhcs  of  a  paradox,  and  it  is  this : 
that  when  I  am  fatisficd  of  the  abilities  and  circumfpcction  of  a  writer,  delivering 
a  matter  of  fact  as  upon  his  own  knowledge  •,  I  do  not  prefently  reject  his  obfervation 
as  untrue,  much  lei's  condemn  the  perfon  himfelf  as  a  lyar,  whensoever  I  find,  that 
it  feems  to  be  contradicted  by  a  contrary  and  more  undoubted  obfervation,  or  to  con- 
tradict a  received  and  phufible  cither  hypothefis  or  tradition  j  but  rather  try,  if  by  fit 
distinction  or  limitation  I  can  reconcile  them  ;  unlefs  I  can  imagine  fomcthing  or  other, 
which  might  probably  lead  him  to  miltake.  And  of  this  indulgence  to  an  intelligent 
writer  I  have  this  reafon  to  give,  that  fometimes  there  happen  irregularities  contrary 
to  the  ufual  courfe  of  things,  as  is  evident  in  monfters  |  and  fometimes  the  received 
hypothefis,  though  perhaps  not  to  be  rejected  as  to  the  main,  will  not  hold  fo  uni- 
verially  as  men  prefume  •,  and  fometimes  too  the  contradiction  betwixt  the  obfervations 
may  be  but  feeming  (by  reafon  of  the  want  of  fome  unheeded  circumftance  neccflary 
to  make  them  inconfiftent)  and  lb  they  may  both  be  true. 

We  might  dilucidate  and  confirm  what  we  have  newly  delivered  by  feveral  in- 
ftances,  were  it  not,  that  this  eflay  is  already  but  too  prolix.  Wherefore  we  fhall 
only  recommend  to  your  confideration  thefe  few  particulars. 

That  the  Iriih  fpiders  (of  which,  whatever  is  vulgarly  believed  to  the  contrary-, 
myfelf  have  in  Ireland  feen  divers)  are  not  poifonous,  is  not  doubted  by  the  inhabi- 
tants, who  have  had  many  ages  experience  of  their  harmleflhefs :  and  yet  I  dare  npt 
deny  what  the  learned  Scaligtr  fomewhere  affirms,  that  in  (his  country,  if  I  mif-re- 
member  not)  Gafcony  their  venom  is  fo  pernicious,  that  they  fometimes  poifon  thofe 
that  tread  upon  them  through  the  very  folcs  of  their  Ihoes.  And  that  even  here  in  . 
England  (though  a  country  fo  near  to  Ireland)  fome  fpiders  (at  leaft)  are  venomous 
even  without  biting,  I  may  ellewhere  have  occafion  to  give  you  an  experimental  • 
proof. 

It  is  fo  much  taken  for  granted  by  divers  audiors,  who  pretend  likewife  to  give 
reafons  of  it,  and  by  the  generality  of  their  readers,  that  under  the  fame  meridian  > 
the  magnetic  needle  keeps  every  where  the  fame  variation,  without  changing  it  by 
being  carried  northwards  or  fouthwards,  that  it  is  like,  if  many  perfons  better  ac- 
quainted with  magnetic  fpeculations  than  trials  fhould  read  in  the  relations  of  the 
Hollanders,  . that  under  the  meridian,  that  pafTes  by  the  ifland  of  Corvo>  where  the 

needle  • 
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jieedle  points  dire&ry  at  the  poles,  and  which  is  therefore  wont  to  be  reckoned  the 
firft  meridian,  they  round  at  two  places,  the  one  about  46,  the  other  about  55  degrees 
of  northern  latitude,  a  declination  in  the  former  of  thofe  elevations  of  no  lefs  than 
7  or  8  degrees,  and  in  the  latter  of  a  far  greater  number  j  and  alio  that  they  found 
under  the  twentieth  parallel  of  fouthern  latitude  under  the  fame  meridian  of  the 
Azores  10  or  1 1  degrees  of  declination  •,  many,  I  lay,  if  they  mould  meet  with  thefe 
particulars,  probably  would  fuppofe  the  Dutch  to  have  been  very  bad  obfervers,  be- 
caufe  thefe  obfervations  do  not  (as  we  intimated  above)  agree  with  the  theory  of  the 
needle's  declination.  And  yet  if  we  confer  thefe  obfervations  with  others  of  the  like 
nature,  made  by  good  navigators  and  other  fldlful  men  along  other  meridians,  we  may, 
I  fuppofe,  find  caufe  rather  to  rc&ify  die  general  opinion,  than  reject  the  Dutch  ob- 
fervations for  their  difagreeing  with  it  ;  especially  if  we  take  into  confideration  what 
is  affirmed  by  the  Jefuit  Jules  Aknis  (whom  Foumier,  amply  treating  of  longitudes, 
extols  for  the  accurateft  obferver  of  the  needle's  variation  that  ever  was)  failing  into 
China  in  a  great  Portugal  carraque,  and  accompanied  by  the  famous  pilot  Vincent 
Rodriyue,  who  had  then  made  twenty-eight  voyages  to  the  Indies.  For  out  of  one 
of  this  father's  letters  Fournier  has  preferved  this  memorable  pafTage :  '  You  mult 
J*        '  (fays  he)  take  notice  of  one  thing  very  cohfiderable,  namely,  that  the  further  you 

*  go  from  the  xquator  in  the  fame  meridian,  the  greater  you  will  find  the  magnerical 

*  variation.'  There  are  fome  eminent  modern  naturalifts,  who  affirm,  that  they  have 
affiircdly  tried  by  weather-glafles,  that  cellars  and  other  fubterraneal  places  are  colder 
in  winter  than  in  fummcr:  and  yet  not  to  oppofe  to  this  experiment  the  common 
tradition  to  the  contrary,  1  remember,  that  the  bold  and  induftrious  Capt.  James 
(formerly  mentioned)  in  the  relation  of  his  ftrange  voyage  publiihed  by  his  late 
Majefty's  command,  lias  this  notable  obfervation,  where  he  relates  the  exceffive  cold- 
nefs  of  the  water  they  met  with  in  fummcr  in  that  icy  region,  where  they  were  forced 
to  winter  in  the  year  \6x%.    *  Moreover  our  well  (fays  he)  out  of  which  wc  had 

*  water  in  December^  had  none  in  July* 

Lastly,  though  in  the  weftern  parts  it  have  been  obferved,  that  generally  the  in- 
fide,  or  heart,  as  they  call  it,  of  trees,  is  harder  than  the  outward  parts  ;  yet  an  au- 
thor, very  well  verfed  in  l'uch  matters,  treating  of  the  building  of  (hips,  gives  it  us 
for  a  very  important  advertifemcnt  touching  that  matter,  that  they  have  obferved  at 
r>*m.  Ar.  Marfeilles.  and  all  along  the  Levantine  fliores,  that  that  part  of  the  wood,  that  is 
JJEJSV  next  the  bark,  is  ftrongcr  than  that,  which  makes  the  heart  of  the  tree.  But  to 
«.  '  draw  at  length  to  a  conclufion  of  this  already  too  tedious  etTay  ;  the  ends  above  men- 
tioned, PyrcpbilttSi  being  thofe,  which  I  projpofed  to  myfelf  in  writing  the  pall  dif- 
eourfc,  you  will  make  an  ufe  of  it,  whicn  1  was  very  far  from  intending  you  fhould, 
if  you  fufFcr  it  to  difcourage  you  from  the  vigorous  profecution  of  your  inquiries 
into  experimental  knowledge.  Nor  indeed  is  any  thing,  that  hath  been  faid,  fit  to 
perfuade  you  to  other  than  watchfulnefs  in  obferving  experiments,  and  warinefs  in 
relying  on  them-,  but  not  at  all  to  iuch  a  defpondency  of  mind,  as  may  make  you 
forbear  the  profecution  of  them  :  for  neither  doth  the  phyfician  renounce  his  profef- 
lion,  becaule  divers  of  the  patients  he  drives  to  cure  are  not  freed  from  their  difeafes 
by  his  medicines,  but  by  death  ;  nor  doth  the  painful  hulbandman  forfake  his  cul- 
tivating of  the  ground,  though  fometimes  an  unfeafonable  ftorm  or  flood  fpoils  his 
harvclt,  and  deprives  him  of  the  expedtcd  fruit  of  his  long  toils.  For  as  in  phyfic 
and  husbandry,  thofe,  that  excrcife  them,  are  kept  from  deferring  their  profeflions, 
by  finding,  that  though  they  fometimes  mifs  of  their  ends,  yet  they  oftentimes  attain 
them,  and  arc  by  their  fucccfies  requited  not  only  for  thofe  endeavours  that  fuccced, 
7  but 
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but  for  thofc  that  were  loft  •,  fo  ought  wc  not  by  the  contingencies  incident  to  experi- 
mental attempts,  to  be  deterred  from  making  them,  became  not  only  there  are  many 
experiments  lcarce  ever  obnoxious  to  cafualties,  bu$  even  among  thofe,  whofe  event 
is  not  fo  certain,  you  may  very  probably  make  aa  experiment  very  often,  without 
meeting  with  any  of  thofc  unlucky  accidents,  which  have  the  power  to  make  fuch 
experiments  mifcarry.  And  lure  the  profperous  fuccefs  of  many  fucceeding  at- 
tempts is  well  able  to  make  amends  for  the  fruitlefs  pains  employed  on  thofc  few, 
that  fuccecd  not ;  cfpccially  fincc  in  experiments  it  not  frequently  happens,  that  even 
when  we  find  not  what  we  feck,  we  find  fomcthing  as  well  worth  feeking  as  what  wc 
milled.  Of  this  lail  mentioned  truth  we  may  elfewhere  have  occafion  to  difcourfo 
more  largely  •,  and  therefore  ftiall  now  conclude  with  barely  minding  you,  that  even 
merchants  themfelves  are  not  wont  to  quit  their  profclfion,  becaufe  now.  and  then  they 
lofe  a  veflel  at  fea,  and  oft  times  their  Ihips  are  by  contrary  winds  and  other  accidents 
forced  to  put  in  at  other  ports  than  thofc  they  were  bound  for.  Which  example  I  the 
rather  make  ufe  of,  becaufe  that  as  tlve  American  navigators  employed  by  the  Euro- 
pean merchants  having  been  by  ftorms  forced  from  their  intended  courfe,  have  been 
fometimes  thereby  driven  upon  unknown  coafts,  and  have  made  difcovery  of  new 
regions  much  more  advantageous  to  them,  than  the  faircft  and  conftanceft  winds  and 
weather  could  have  been-,  io  in  philoibphical  trials,  thofc  unexpected  accidents,  that 
defeat  our  endeavours,  do  fometimes  caft  us  upon  new  difcoveries  of  much  greater 
advantage,  than  the  wonted  and  expected  fuccefs  of  the  attempted  experiment  would 
have  proved  to  us. 
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An  Attempt  to  make  CHYMICAL  EXPERIMENTS 
ufeful  to  illuftrate  the  notions  of  the  Corpuscular  Phi- 
losophy. 

Hi  PREFACE, 

Giving  an  account  of  the  two  following  treatifcs,  and  propofing  the  dc- 
firablenefs  of  a  good  intelligence  betwixt  the  Corpufcularian  Philofophera 
and  thcChymifts. 

» 

THERE  are  many  learned  men,  who  being  acquainted  With  chymiftry  but  by- 
report,  have  from  the  illiteratends,  the  arrogance  and  the  impofturcs  of  two 
many  ot  thofe,  that  pretend  (kill  in  it,  taken  occafion  to  entertain  lo  ill  an  opinion, 
as  well  of  the  art,  as  of  thofc  that  profefs  it,  that  they  are  apt  to  repine,  when  they 
fee  any  perfon,  capable  of  fucceeding  in  the  ftudy  of  folid  philofophy,  addict  himfelf 
to  an  art  they  judge  fo  much  below  a  philofopher,  and  fo  unferviceable  to  him  :  nay, 
there  arc  fome,  that  are  troubled  when  they  fee  a  man,  acquainted  with  other  learn- 
ing, countenance  by  his  example  footy  empirics,  and  a  ftudy,  which  they  fcarce  think 
fit  for  any  but  fuch,  as  are  unfit  for  the  rational  and  ufeful  parts  of  phyfiology.  I 
now  take  notice  of  thel'e  things,  becaufe  they  gave  occafion  to  the  two  following 
treatifcs.  For  perceiving  divers  years  ago,  that  fome  learned  men  of  the  temper 
above  defcribed  thought  it  ftrange  (if  not  amifs  alfo)  that  one,  of  whofe  ftudies  they 
were  pleafed  to  have  too  favourable  an  expectation,  fliould  fpend  upon  chymical  trials 
(to  which  I  then  happened  to  be  invited  by  the  opportunity  of  fome  furnaces  and 
lcifure)  much  of  thole  endeavours,  which  they  feemed  to  think  might  be  far  more 
ufefully  employed,  than  upon  fuch  an  empty  and  deceitful  ftudy :  perceiving  this, 
I  fay,  1  thought  it  not  amifs  to  endeavour  to  manifeft,  that  without  fecking  after  the 
elixir,  that  alchymifts  generally  hope  and  toil  for  (but  which  they,  that  knew  me, 
knew  to  be  not  at  all  in  my  aim)  I  did  not  in  the  profecution  of  chymical  trials  do  any 
thing  either  without  an  end,  or  unfuitablc  to  the  defign  I  had  of  attempting  to  pro- 
mote men's  knowledge  of  the  works  of  nature,  as  well  as  their  power  over  them.  In 
order  to  this,  I  did  not  think  it  enough  to  (hew,  that  by  an  infight  into  chymiftry 
one  may  be  enabled  to  make  fome  meliorations  (I  fpeak  not  of  •  tranfmutations)  of 
mineral  and  metalline  bodies,  and  many  excellent  medicines  for  the  health  of  men, 
befides  divers  other  preparations  of  good  ufc  in  particular  trades,  and  in  feveral  oc- 

•  See  the  Efotf  ibt  U/rful,,/,  ,f  Cbjmijfry  in  Sec*.  U.  Part  L  Of  tbt  Vfcfulvft  of  E.  P. 
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currences  of  human  life ;  I  did  not,  I  fay,  think  it  enough  to  do  this,  beoaufe,  that 
though  this  might  fuffice  to  evince  that  a  rational  man  might  without  lofmg  his  time 
employ  fome  or  it  to  underftand  and  promote  chymiftry  ;  yet  this  would  fcarce  fuffice 
to  manifeft  it  to  be  ufeful  to  philofophy.  And  therefore  there  feemed  requifite  fome 
fpecimens,  which  might  Ihew  that  chymical  experiments  might  be  very  afliftant  even 
to  the  fpeculative  naturalift  in  his  contemplations  and  inquiries. 

But  agair-ft  my  attempting  any  thing  of  this  nature,  three  difficulties  oppofed 
themfelves.  The  firft  was  the  want  of  leilure,  in  regard  I  was  already  pre-engaged 
to  write  of  other  fubjetts,  and  to  profecute  fome  experiments,  whole  event  I  was 
concerned  to  know.  Another  impediment  was,  that  for  other  reafons  elfewhere  men- 
tioned, and  chiefly  to  keep  my  judgment  as  unprepoflefled  as  might  be  with  any  of 
the  modern  theories  of  philofophy,  till  I  were  provided  of  experiments  to  help  me  to 
judge  of  them  •,  I  had  purpofcly  refrained  from  acquainting  myfclf  thoroughly  with 
die  intire  fyftem  of  either  the  Atomical,  or  the  Cartefian,  or  any  other  whether  new 
or  revived  philofophy ;  and  therefore  I  could  fcarce  be  fit  to  Ihew,  how  chymical 
experiments  might  illuftrate  their  doctrines.  And  thirdly,  fome  of  thofc  learned 
men,  for  whom  I  was  to  write,  more  favouring  the  Epicurean,  and  others  (though 
but  a  few)  being  more  inclinable  to  the  Cartefian  opinions,  it  feemed  very  difficult  to 
gratify  by  the  lame  compofures  perfons  of  differing  perfuafions. 

But  as  to  the  firft  of  thefe  difcouragements,  fince  my  pre-engagements  to  other 
themes  were  not  unknown  to  thofe,  for  whom  I  was  to  write,  it  might  reafonably  be 
refumcd  they  would  over-look  fuch  unaccuratenefs  as  mould  appear  imputable  to 
afte :  and  befides,  fome  fuch  fubjeft  might  be  chofen  to  write  of,  as  would  conve- 
niently admit  enlargements  and  additions,  according  as  my  leifure  ifiould  afterwards 
ferve  me  to  annex  them. 

On  occafion  of  the  fecond  impediment,  I  remembered,  that  having  divers  years 
before  read  the  lives  of  the  Atomical,  among  other  philofophers,  in  Diogenes  Laer- 
tius ;  and  having  fometimes  occasionally  heard  mention  made  of  divers  Epicurean  and 
Cartefian  notions,  and  having  hence  framed  to  myfclf  fome  general,  though  but  im- 
perfect, idea  of  the  way  of  philofophizing  my  friends  efteemed ;  I  thought  I  might, 
without  a  more  particular  explicit  inquiry  into  it,  fay  fomcthing  to  illuftrate  fome  no- 
tions of  it,  by  making  choice  of  fuch,  as,  being  of  the  more  fimple  and  obvious, 
did  not  require  fldll  in  the  more  myfterious  points  of  the  hypothefis  they  belonged  to. 

And  as  for  the  laft  of  the  three  difcouragements  abovemcntioned,  I  confidered, 
that  the  Atomical  and  Cartefian  hypothefes,  though  they  differed  in  fome  material 
points  from  one  another,  yet  in  oppofition  to  the  Peripatetic  and  other  vulgar  doc- 
trines they  might  be  looked  upon  as  one  philofophy  :  for  they  agree  with  one  another, 
and  differ  from  the  fchools  in  this  grand  and  fundamental  point,  that  not  only  they 
take  care  to  explicate  tilings  intelligibly ;  but  that  whereas  thofc  other  philofophers 
give  only  a  general  and  fuperfkial  account  of  the  phenomena  of  nature  from  certain 
jubflantial  forms,  which  the  moft  ingenious  among  themfelves  confefs  to  be  incom- 
prehenfible,  ai.d  certain  real  qualities,  which  knowing  men  of  other  perfuafions  think 
to  be  likewife  unintelligible;  both  the  Cartefians  and  the  Atomifts  explicate  the  fame 
phenomena  by  little  bodies  varioufly  figured  and  moved.  1  know,  that  thefe  two 
lecls  of  modern  naturnlifts  difagree  about  the  notion  of  body  in  general,  and  confe- 
qucntly  about  the  portability  of  a  true  vacuum  i  as  alfo  about  the  origin  of  motion, 
the  indefinite  divifiblcnefs  of  matter,  and  fome  other  points  of  lefs  importance  than 
thefe :  but  in  regard  that  fome  of  them  feem  to  be  rather  metaphyfical  than  phyfio- 
logical  notions,  and  that  fome  others  feem  rather  to  be  requifite  to  the  explication  of 
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the  firft  origin  of  the  univcrfe,  than  of  the  phenomena  of  ip,  in  the  ftate  whereis 
we  now  find  it  •,  in  regard  of  thefe,  I  fay,  and  fome  other  eonfiderations,  and  efpe- 
cially  for  this  reafon,  that  both  parties  agree  in  deducing  all  the  phenomena  of  nar 
ture  from  matter  and  local  motion  •,  I  esteemed  that,  notwithstanding  thefc  things^ 
wherein  the  Atomilts  and  the  Cartefians  differed,  they  might  be  thought  to  agree  in 
the  main,  and  their  hypochefes  might  by  a  perfon  of  a  reconciling  difpofition  be 
looked  on  as,  upon  the  matter,  one  philofophy.  Which  becaufc  it  explicates  things 
by  corpufcles,  or  minute  bodies,  may  (not  very  unfitly)  be  called  corpufcular ;  though 
I  fometimes  ftyle  it  the  Phanician  philofophy,  becaufc  lome  anticnt  writers  inform 
us,  that  not  only  before  Epicurus  and  Demoailus,  but  even  before  Leucifpus  taught  in 
Greece,  a  Pha:nician  naturalilt  was  wont  to  give  an  account  of  the  phenomena  of  na- 
ture  by  the  motion  and  other  affections  or  the  minute  particles  of  matter.  Which 
becaufc  they  are  obvious  and  very  powerful  in  mechanical  engines,  I  fometimes  alio 
term  it  the  mechanical  hypothefis  or  philofophy. 

By  fuch  eonfiderations  then,  and  by  this  occafion,  I  was  invited  to  try,  whether^ 
without  pretending  to  determine  the  abovementioncd  controverted  points,  I  could, 
by  the  help  of  the  corpufcular  philofophy,  in  the  fenfc  newly  given  of  that  appel- 
lation, affociated  wLh  chymical  experiments,  explicate  fome  particular  fubjects  more 
intelligibly,  than  they  are  wont  to  be  accounted  for,  either  by  the  fchools  or  the  chy- 
mills.  And  however  fincc  the  vulgar  philofophy  is  yet  fo  vulgar,  that  it  is  flill  in 
great  requcft  with  the  generality  of  Icholars-,  and  fince  the  mechanical  philofophen 
have  brought  fo  few  experiments  to  verify  their  affertions  :  and  the  chymifts  are 
thought  to  have  brought  fo  many  on  the  behalf  of  theirs,  that  of  thofe,  that  have 
quitted  the  unfatisfaclory  philofophy  of  the  fchools,  the  greater  number,  dazzled  as 
it  were  by  the  experiments  of  Spagyrifts,  have  imbraccd  their  doctrines  inftead  of 
thofe  they  deferced  :  for  thefc  rcafons,  1  fav,  I  hoped  I  might  at  leaft  do  no  unfeafon- 
able  piece  of  fcrvice  to  the  corpufcular  philofopners,  by  illuftrating  lome  of  their 
notions  with  fenlible  experiments,  and  manifefting,  that  the  things  by  me  treated  of 
may  be  at  leaf!  pi  lufibly  explicated  without  having  recourfc  to  inexplicable  forms, 
real  qualities,  the  four  peripatetic  elements,,  or  fo  much  as  the  three  chymical  prin- 
ciples. 

Being  once  refolved  to  write  fome  fuch  Jpecimina  as  I  formerly  judged  requi- 
fitc,  1  foon  bethought  myfclf  of  the  experiment  hereafter  delivered  concerning 
falt-petre,  divers  or  whole  phenomena  I  did  alio,  as  time  would  permit,  call  into 
one  of  the  effays  I  was  then  engaged  to  write  to  a  friend.  And  having  difpatched 
that  little  trcatifc,  it  found  fo  favourable  a  reception  among  thofe  learned  men,  into 
whole  hands  it  came,  that  I  was  much  encouraged  to  illuftrate  fome  more  of  the  doc- 
trines of  the  corpufcular  philofophy,  by  fome  of  the  experiments,  wherewith  my  fur- 
naces had  fupplied  me ;  which  alio,  as  occafion  ferved,  I  did,  partly  by  wriring'fome 
phyfico-chymica]  treatifes,  and  partly  by  making  fuch  large  notes  on  the  efl'ay  con- 
cerning falt-petre,  as  might  plentifully  contribute  to  the  hiltory  of  qualities,  of  which 
vi».  a.  d.  1  had  l'orr.etinies  thoughts.  And  this  continued,  till  in  the  year  before  the  laft  the 
,<J',•  public  confufions  in  this  (then  unhappy)  kingdom  reducing  me  to  quit  my  former 
defign,  together  with  the  place,  where  my  furnaces,  my  books,  and  my  ether  ar- 
commodarions  were,  I  fell  afterwards  upon  the  making  of  pneumatical  trials,  whereof 
J  ktely  ventured  to  give  the  public  an  account  in  a  book  ol  new  experiments  phyfico- 
mcch.micjl  about  the  air. 

I  should  not  trouble  t'le  reader  v.  ith  f>  prolix  a  preface  to  fuch  fmall  treatifes  as 
theft  whereto  this  b  pre  ixed,  but  for  thele  two  reafons :  the  on.*,  that  I  hope  the 
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foregoing  narrative  will  make  me  be  the  more  favourably  judged  by  the  philofophcrs 
I  delire  to  fcrvc,  if  fometimes  I  write  lefs  fkilfully  of  their  opinions,  than  perhaps  I 
mould  have  done,  had  I  allowed  myfclf  to  fearch  into  them :  and  the  other,  that  I 
am  earneftly  foiicited  to  publifh  fomc  other  tracts,  tending  to  the  fame  purpofe  that 
thefe  do  -,  to  which  alfo  mould  I  ever  be  induced,  by  the  reception  thefe  may  meet 
with,  to  trouble  the  world  with  them,  the  lame  preface,  as  it  is  now  penned,  may 
ferve  for  an  introduction.  I  had  almoft  forgot  to  take  notice,  that  whereas  at  the  end 
of  the  eflay  concerning  falt-petre  I  mentioned  a  then  newly  publifhed  treatifc  of  the 
laborious  Glauber's,  which  1  had  not  then  perilled,  I  found  it  to  contain  fome  obfcr- 
vations  concerning  the  hiltory  of  falt-pctre,  which,  if  they  be  true,  are  confiderable 
enough ;  I  muft  again  recommend  the  examination  of  them  to  the  reader's  curiofity, 
having  been  hindered  by  divers  avocations  from  faving  him  that  labour  myfelf.  And 
whereas  alfo  fome  years  after  I  was  informed  of  another  little  book  he  had  put  our 
fincc  the  former,  wherein  he  teaches  us  a  way  of  purifying  falt-petre,  to  make  a  con- 
junction  of  the  fpirituous  and  fixter  parts  of  it,  and  then  to  fuffcr  the  mixture  to  eva- 
porate and  fo  cryflallize  into  nitre ;  this  would,  I  confefs,  have  made  me  apprehen- 
five  of  patting  for  a  plagiary  with  thofe,  that  did  not  know  me,  but  that  it  was  eafy 
for  me  to  clear  myfelf  by  the  tcftimony  of  very  learned  men,  who  had  fome  years 
before  peru fed  my  treatifc,  and  efpecially  of  one  perfon  (well  known  by  his  writings) 
who  was  pleafed  to  like  it  fo  well,  as  to  defire  he  might  tranflate  it,  and  had  accord- 
ingly long  before  turned  it  into  very  elegant  Latin.  1  might  perhaps  venture  to  add, 
that  though  I  could  not  jultify  myfelf  by  fo  convincing  a  proof  of  my  innocence, 
yet  he,  that  (hall  take  the  pains  to  confidcr,  that  I  could  not  borrow  of  Glauber  the 
various  phenomenal  have  particularly  fct  down,  and  much  lefs  the  reflections  on 
them,  and  Ihall  compare  in  what  differing  manners,  and  to  what  differing  purpofes, 
we  two  propofe  the  making  of  falt-petre  out  of  its  own  fpirk,  and  fixed  fait  (he  but 
prefcribing  as  a  bare  chymical  purification  of  nitre,  what  I  teach  as  a  philofophical 
redintegration  of  it)  he,  I  fay,  who  lhall  compare  thefe  tilings  together,  will,  per- 
chance, think,  that  I  was  as  likely  to  find  this  laft  named  experiment  as  another. 
Which  things  I  fay  not,  as  if  I  fcrupled  to  make  ufe  of  the  induflrious.  Glauber's,  or 
any  other  man's  experiments,  efpecially,  when  I  borrow  not  witli  them  any  of  the 
doctrines  I  build  on  them  j  but  becaufe  fince  I  neither  did  nor  could  take  any  notice 
of  Glauber's  book  in  mine,  1  judged  it  rcquifitc  to  fay  fomething,  to  prevent  my  being 
thought  to  have  unthankfully  taken  one  of  the  cliief  paffages  of  my  difcourfc  from  a 
book,  to  which  I  was  utterly  a  ftranger. 

The  reafons  of  my  thus  confenting  to  publifh  the  following  llijlory  of  fluidity  and 
firmnefs,  without  the  reft  of  thofe  anr.orations,  which  I  writ  upon  the  fame  effay  touch- 
ing falt-petre,  are  partly,  that  thefe  arc  my  rcccntcft  compoiiires  of  this  nature  (hiv- 
ing been  written  but  the  laft  year  lave  one)  and  were  let  down,  when  I  allowed  myfclf 
to  be  lefs  unacquainted  with  writers  addicted  to  the  modern  philolophy  ;  partly  alio, 
becaufe  the  confiderablenefs  of  the  fubject  i  ivited  me  to  make  thefe  annotations  much 
more  copious,  and  fomcwhat  lefs  unaccurate,  than  my  notes  upon  almoft  any  other 
put  of  the  eiTay  ;  and  partly  (and  indeed  principally)  becaufe  mention  being  fome- 
times made  of  this  hiltory  in  my  frefhly  publifhed  phyftco-mechanical  experiments, 
both  the  printer,  and  fame  learned  gentlemen,  who  were  pleafed  to  think  that  book 
net  unworthy  the  tranflating,  have  follicited  me  to  let  this  treatifc  lie  annexed  to  the 
fcvcral  vcrfions  they  are  about  of  that  pneumatical  piece,  and  to  the  Englifh  edition 
of  the  three  foregoing  difcourfes,  which  the  printer  fears  would,  without  the  com- 
pany of  thefe  or  ibmc  others,  make  but  too  thin  a  book.. 

And. 
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And  I  thought  fit  to  premife  to  this  hiftory  the  cffay  concerning  falt-perre,  not  only 
becauie  it  might  appear  very  improper  to  publifh  annotations  without  the  text  itfelf, 
whereunto  they  relate  -,  but  indeed  becauie  I  find,  that  there  are  ftill  many  learned 
men,  of  the  lame  dilpofition  wid»  thofe  I  have  mentioned  in  the  beginning  of  this 
preface  -t  whence  I  am  invited  to  divulge  this  eflay  by  the  fame  confidcrations,  that  at 
firft  induced  me  to  write  it.    Efpccialiy  fince  I  remember  not,  that  among  the  new 
philofophers,  I  have  met  with  any  one  experiment,  that  docs  lb  fairly  and  lenfibly  ac- 
commodate fo  many  of  their  opinions.    And  indeed  I  freely  confefe,  that  I  fhall 
think  myfelf  to  have  done  no  ufelcfe  fervice  to  the  common-wealth  of  learning,  if  I 
prove  fo  fortunate,  as  by  thefe,  or  any  other  writings  of  mine  to  the  like  purpole, 
to  beget  a  good  underftanding  betwixt  the  chymifts  and  the  mechanical  philofophers, 
who  have  hitherto  been  too  little  acquainted  with  one  another's  learning  -,  there  being 
to  this  very  day  a  great  and  almoft  general  mifunderftanding  betwixt  the  corpufcular 
philofophers  and  the  chymifts ;  molt  of  thofe  (on  the  one  hand)  looking  upon  the 
Spagyrifts  as  a  company  of  mere  and  irrational  operators,  whole  experiments  may 
indeed  be  ferviccablc  to  apothecaries,  and  perhaps  to  phyficians,  but  are  ufelefs  to  a 
philofopher,  that  aims  at  curing  no  difeafe  but  that  or  ignorance ;  and  molt  of  the 
Spagyrifts  (on  the  other  hand)  looking  upon  the  Corpufcularians  (if  I  may  fo  call 
them)  as  a  fort  of  empty  and  extravagant  fpeculators,  who  pretend  to  explicate  the 
great  book  of  nature,  without  having  fo  much  as  looked  upon  the  chicfeft  and  the 
difficulteft  part  of  it ;  namely,  the  phenomena,  that  their  art  has  added  to  the  former 
edition  of  this  vaft  and  obfeure  volume.    But  that  fomc  of  the  principal  of  the  her- 
metic opinions  may  be  more  handfomcly  accommodated  by  the  notions  of  the  Phoe- 
nician hypothefc,  than  by  the  common  philofophy  of  elements  and  fubftantial  forms 
(which  yet  their  writers  fo  frequently  allude  to  and  otherwifc  employ)  may  appear 
from  hence,  that  whereas  the  fchools  generally  declare  the  tranfmutation  of  one  fpecies 
into  another,  and  particularly  that  or  bafer  metals  into  gold,  to  be  againft  nature, 
and  phyfically  impoflible ;  the  corpufcular  do&rine  rejecting  the  fubftantial  forms 
of  the  lchools,  and  making  bodies  to  differ  but  in  the  magnitude,  figure,  motion  or 
reft,  and  fituation  of  their  component  particles,  which  may  be  always  infinitely 
varied,  fcems  much  more  favourable  to  the  chymical  doctrine  of  the  poffibility  of 
working  wonderful  changes,  and  even  tranfmutations  in  mixt  bodies.    And  on  the 
other  fide,  there  are  fcarce  any  experiments,  that  may  better  accommodate  the  Phae- 
nician  principle,  than  thofe,  that  may  be  borrowed  from  the  laboratories  of  chymifts. 
For  firft,  chymiftry  enabling  us  to  depurate  bodies,  and  in  fome  meafure  to  analyze 
them,  and  take  al'under  their  heterogeneous  parts,  in  many  chymical  experiments  we 
may  better  than  in  others  know  what  manner  of  bodies  we  employ,  art  having  made 
them  more  fimple  or  uncompounded,  than  nature  alone  is  wont  to  prefent  them  us. 
And  next,  many  chymical  operations  being  performed  in  clofe,  and  yet  in  tranfpa- 
rent  vcfTels,  we  may  better  know  what  concurs  to  the  effects  produced,  becaufe  ad- 
ventitious bodies  (or  at  lcaft  all  groffcr  ones)  are  kept  from  intruding  upon  thofe, 
whole  operations  we  have  a  mind  to  confider.    And  laftly,  the  bodies  employed  by 
the  chymifts  being  for  the  moll  part  aftive  ones,  the  progrefs  of  nature  in  an  experi- 
ment, and  the  lcries  of  fucccflive  alterations,  through  which  the  matter  pafies  from 
firft  to  laft,  is  wont  to  be  made  more  nimbly,  and  confequently  becomes  the  more 
eafy  to  be  taken  notice  of  and  comprehended.    So  that  all  this  confidcrcd,  I  hope  it 
may  conduce  to  the  advancement  of  natural  philofophy,  if,  as  I  faid,  I  be  fo  happy, 
as,  by  any  endeavours  of  mine,  to  pofTcfs  both  chymifts  and  Corpufcularians  of  the 
advantages,  tl*at  may  redound  to  each  party  by  the  confederacy  1  am  meditating  be- 
tween 
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tween  them,  and  excite  them  both  to  enquire  more  into  one  another's  philofophy,  by 
manifefting,  that  as  many  chymical  experiments  may  be  happily  explicated  by  cor- 
pufcularian  notions,  fo  many  of  the  corpufcularian  notions  may  be  commodioufly 
either  illufhated,  or  confirmed  by  chymical  experiments. 


PHYSICO-CHYMICAL  ESSAY, 

Containing  an  Experiment,  with fome  Confide- 
rations  touching  the  differing  parts  and  redinte- 
gration of  Salt-Petre. 

SECTION  I. 


SALT-PETRE,  Pyropbilus,  though  in  that  form,  wherein  it  is  fold  in  ihops,  it 
be  no  very  obvious  concrete ;  yet  either  in  its  rudiments,  or  under  fevcral  dif- 
guifes,  it  is  not  to  be  found  in  fo  great  number  of  compound  bodies,  vegetable,, 
animal,  and  even  mineral,  that  it  feem*  to  us  to  be  not  only  one  of  the  molt  catho- 
lick  of  falts,  but  fo  confiderable  an  ingredient  of  many  fublunary  concretes,  that  we 
may  juftly  fuppofc  it  may  well  defcrve  our  fcrious  enquiries,  fincc  the  knowledge  of 
ic  may  be  very  condufive  to  the  difcovery  of  the  nature  of  feveral  other  bodies,  and 
to  the  improvement  of  divers  parts  of  natural  philofophy. 

SECT.  II. 

But  not  having  at  prefent  much  leifure  allowed  me  by  feveral  avocations,  to  make 
accurate  enquiries  into  the  nature  of  falt-petrc  in  general ;  and,  which  is  more  con- 
fiderable, being  not  yet  furnifhed  with  a  competent  number  of  experiments  requifuc 
to  fuch  a  purpofe;  I  muft  content  myfelf  for  this  time  to  tender  you  fome  afliftance,. 
towards  the  difcovery  of  how  differing  fubftances  may  be  obtained  from  nitre,  and. 
compound  it  again,  by  prefenting  you  fome  reflections  on  an  experiment,  which  my. 
defire  to  haften  to  another  fubject  obliges  me  to  fct  down  nakedly,  as  I  firft  tried  it,, 
by  way  of  narrative. 

SECT. 
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SECT.  III. 


WE  took  then  common  nitre  (as  we  bought  it  at  the  druggift's)  and  having  by 
the  ufual  way  of  folution,  filtration,  and  coagulation,  reduced  it  into  cryftals,  we 
put  four  ounces  of  this  purified  nitre  into  a  ftrong  new  crucible,  •  in  which  (the  vcffel 
being  firft  well  nealed  to  prevent  cracking,  and  covered  to  prevent  the  falling  in  of 
any  thing,  that  might  unfeafonably  kindle  the  petre)  we  melted  it  into  a  limpid 
liquor,  and  whilft  it  was  in  fufion,  caft  into  it  a  fmall  live  coal,  which  prefently 
kindled  it,  and  made  it  boil  and  hifs,  and  flafti  for  a  pretty  while.  Alter  which,  we 
cad  in  another  glowing  coal,  which  made  it  fulminate  afrelh  and  after  that  we  cad 
in  a  third  and  a  fourth,  and  fo  continued  the  operation,  till  the  nitre  would  neither 
fulminate  nor  be  kindled  any  more.  After  which  we  continued  to  keep  it  in  a  ftrong 
fire  for  above  a  quarter  of  an  hour,  that  if  any  volatile  part  ftiould  yet  remain,  it 
might  be  forced  off.  '  ' 


Then  taking  out  the  crucible,  and  breaking  it  whilft  it  was  hot,  we  took  out,  as 
carefully  as  we  could,  the  remaining  fixed  nitre,  before  it  had  imbibed  much  of  the 
moifturc  of  the  air;  and  dividing  it  into  two  equal  parts,  we  diflblvcd  one  of  thole 
portions  in  as  much  fair  water  as  would  juft  fuffice  for  the  folution  of  it,  and  then 
dropped  on  it  fpirit  of  falt-petre,  till  the  ebullition  occafioned  by  the  mutual  aftion 
of  thofc  contrary  liquors  did  perfectly  ceafe ;  and  forthwith  filtrating  this  mixture, 
we  expofed  it  in  a  new  open  phial  to  jthe  air  in  a  window  •,  and  returning  to  the  other 
portion  of  fixed  nitre,  which  we  had  fct  apart  and  not  diflblved,  we  dropped  on  that 
likewife  of  the  fame  fpirit,  till  the  hilling  and  ebullition  were  altogether  ceafed,  and 
then  we  expofe  this  mixture  alfo  in  an  open  glafs-jar  to  the  air  in  the  fame  window 
with  the  former. 


The  event  of  thefe  trials  was,  that  the  mixture,  wherein  fair  water  was  employed, 
did  in  a  few  hours  faftcn  to  the  lower  part  of  the  fides  of  the  glafs,  wherein  it  was 
put,  fome  falinc  particles,  which  feemea  by  their  form  (and  partly  too  by  their  IhooC- 

•  If  it  be  here  demanded.  Why  the  experiment  wa*  not  made  with  a  greater  quantity  of  fait  petre  ? 
we  may  anfwer,  that  the  mentioned  quantity  was  rnoft  proportinate  to  the  brft.  crucible  we  then  had. 
And  it  it  be  further  aOted,  Whether  it  were  not  the  better  way  of  obtaining  the  fcveral  fubllancej  fepa- 
rable  from  nitre,  to  diftil  it  in  clofe  vefleli  without  addition  of  any  foreign  body  ?  wc  mail  reply  only 
by  reprefenting,  that  the  propofed  way  is  not  fo  practicable  as  one  would  imagine  :  for  not  acquiefcing 
in  the  common  practice  of  chymiAs,  who  are  wont  to  mingle  with  the  falt-petre  they  diftil  three  or  four 
times  its  weight  of  brick,  earth,  or  fome  other  additament,  which  (efpccially  in  fo  great  a  proportion) 
may  much  alter  the  nature  of  the  fixed  fait  remaining  behind  with  it ;  we  have  had  the  curiofity  to  try 
more  than  once,  whether  we  could  dl Ail  fait  petre  per  ft  in  glafs  retorts,  and  found,  that  though  to 
avoid  giving  too  ftrong  a  tire,  we  once  (at  leafi)  placed  the  retort  only  in  a  panful  of  fand  ;  yet  when  the 
heat  was  grown  ftrong  enough  to  melt  the  fait,  it  cracked  the  retort,  and  did  partly  run  out  at  the  crack  : 


SECT.  IV. 


SECT.  V. 
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ing  about  the  lower  parts  of  the  veflel)  to  be  falt-petre  \  amongft  whofe  little  cryftals 
neverthelefs  there  appeared  to  fwim  very  little  grains  (much  fmaller  than  muftard- 
ieeds)  of  fome  other  kind  of  fait,  environed  with  a  downy  matter,  not  unlike  that, 
which  is  oftentimes  to  be  obferved  in  rofe-water,  and  f.-veral  other  diitilled  waters, 
when  they  begin  to  decay.  The  cryftals  were  the  next  day  taken  out,  being  by  that 
time  grown  fomewhat  greater,  and  more  numerous ;  and  difclofed  themfelves,  upon 
trial,  to  be  indeed  nitrous,  as  well  by  their  manner  of  burning,  as  their  ihape. 
Concerning  the  latter  of  which,  fincc  learned  modern  writers  have  mif-reprefimted  it, 
fome  making  nitre  to  be  cylindrical,  and  others  of  a  figure  lefs  approaching  to  the 
true  onei  I  think  my felf  obliged  in  this  place  to  obferve  to  you  by  the  way,  that 
having  purpofely  confidered  fome  large  cryftals  of  refined  and  unanalyzed  nitre,  the 
figure  being  in  fuch  beft  difcerned,  they  appeared  to  have  each  of  them  fix  flat  fides 
(not  always  of  equal  breadth  in  refpedt  of  one  another)  whereof  any  two  that  were 
oppofite  were  commonly  parallel.  But  to  return  to  our  augmented  cryftals  of  nitre ; 
what  the  other  matter,  that  adhered  to  them,  was,  there  was  fo  very  little  of  ir,  that 
we  could  not  well  difcern,  though  we  then  fufpefted  it  to  proceed  from  the  want  of  a 
jult  or  exact  proportion  betwixt  the  volatile  and  fixed  parts  of  the  nitre,  that  were  to 
be  reunited. 

SECT.  VI. 

The  remaining  liquor  being  poured  into  an  open  glafc-jar,  and  left  in  the  fame 
window,  continued  five  or  fix  days  without  manifelling  any  conliderable  alteration  ; 
but  at  the  end  of  that  time  there  began  to  appear  in  it  very  fine  cryftalline  ftria:  of 
petre,  which  grew  more  and  more  numerous  during  a  fortnight  longer:  at  which 
time,  being  wearied  with  attending  the  fo  flow  confumption  of  the  liquor,  we  poured 
it  from  the  cryftals,  and  fet  it  in  a  digefting  furnace  to  evaporate  more  nimbly. 

SECT.  VII. 

The  other  mixture,  wherein  no  water  was  employed,  did  prcfently,  for  a  great 
part  of  it,  fubfide  in  the  form  of  fait  i  over  which  there  fwam  a  little  liquor,  which 
alfo  feemed  to  keep  the  fubfiding  particles  of  fait  from  congealing  into  one  coherent 
mals,  or  fo  much  as  greater  lumps :  and  a  part  of  this  drenched  fait  being  taken  out, 
a^d  permitted  to  dry  in  the  air,  did  not  appear  very  regtilarly  figured,  but  yet  feemed 
here  and  there  to  recede  very  little  from  the  ihape  of  falt-petre  ;  and  being  caft  on  a 
quick  coal,  it  burned  partly  after  a  manner  not  peculiar  (that  we  have  obferved)  to 
any  diftinct  kind  of  fait ;  and  yet  it  partly  feemed  to  imitate  the  flafliing  way  of  defla- 
gration proper  to  nitre.  The  remaining  part  of  this  fait,  together  with  the  liquor 
fwimming  upon  it,  we  kept  for  about  a  month  in  the  open  air,  without  difcerning  any 
obfervable  change  in  the  liquor,  till  towards  the  latter  end  of  that  time,  and  then  wc 
found  it  partly  coagulated  into  fmall  faline  maflfes,  whofe  figure  we  were  not  able  to 
difcern.  And  therefore  diflblving  the  whole  mixture  in  a  little  fair  water,  and  fil- 
trating it,  we  found  (after  evaporation  in  a  digefting-furnace)  about  one  half  of  the 
fait  ihot  into  fine  fmall  icicles  of  the  ihape  of  cryftals  of  pcltc,  but  fomewhat  diftering 
from  them  in  tafte  upon  their  firft  being  put  upon  the  tongue  •,  but  upon  a  live  coal 
they  burned  not  unlike  petre.    And  the  remaining  half  of  this  diftolution,  being 
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fomewhat  haftily  preflcd  to  exhale,  let  fall  its  fak  in  a  figure,  which  we  could  not 
jeduce  either  to  that  of  falt-petre,  or  of  any  other  determinate  kind  of  fait. 

For  the  clear  comprehending  of  this  experiment,  you  may  be  pleafed,  Pyrcpbilks> 
to  take  notice, 

SECT.  VIII. 

1.  T«iat  a  new  coal  is  not  to  be  caft  on  the  nitre,  till  the  detonation  occafioned 
by  the  former  be  either  quite  or  almoft  altogether  ended  %  unlcfs  it  chance,  that  the 
puffing  matter  do  blow  the  coal  too  foon  out  of  the  crucible,  (which  often  enough 
happens  towards  the  end  of  the  operation  :)  which  leems  to  happen  chiefly,  becaufe 
die  firft  part  of  the  nitre  growing  to  be  predominant,  the  inflammable  and  halkuous 
particles  cannot  break  through  the  matter,  now  grown  more  ftifF,  but  by  fuch  impe- 
tuous eruptions,  as  make  them  oftentimes  toi's  back  the  coals  as  foon  as  ever  they  are 
caft  into  the  crucible  :  and  in  this  way  of  proceeding  we  have  been  forced  to  fpend 
much  more  time,  than  the  opinion  of  the  already  dcflagrability  (if  I  may  fo  fpeak)  of 
felt-pctre  did  beforehand  permit  us  to  imagine. 


SECT.  rx. 

2.  That  we  difcerned  by  our  fcales,  that  the  weight  of  the  fpiritof  nitre  requifite 
to  be  dropped  on,  till  all  the  ebullition  made  betwixt  that  liquor  and  the  folution  of 
fixed  nitre  were  ceafed,  did  not  amount  to  fo  great  a  weight,  as  the  falt-petre  loft  in 
its  detonation,  and  yet  fell  not  much  Ihort  of  it.. 


SECT.  X. 

3.  That  the  fixed  nitre  this  way  made  differed  but  very  little  from  vulgar  Gilt  cf 
tartar  in  its  lixiviate  tafte,  in  its  aptnefs  to  attract  the  air,,  or  to  relent  by  the  moifturc 
of  it,  and  in  its  other  more  obvious  qualities ;  only  whereas  fait  of  tartar  is  wont  to 
be  white  (which  neverthclefs  being  fluxed  has  been  by  others,  as  us,  obferved  to 
hecome  of  a  kind  of  iky-colour)  this  fixed  nitre  was  of  a  deep  colour  betwixt  blue 
and  green  :  which  colour,  upon  the  affufion  of  the  fpirit  of  nitre,  vanilhed ;  whereas 
otherwife  (to  obferve  that  to  you  upon  the  by)  fome  fort  of  calcined  nitre  will  fo  ob- 
ftinately  retain  that  colour,  that  I  keep  by  me  a  bluifh  green  liquor  made  of  fixed- 
petre,  I  know  not  how  oftentimes  fucceflively  rcfolved  per  deliqmum  and  coagulated 
again,  till  it  would  no  longer  be  reduced  to  a  dry  fait,  but  to  an  unctuous  body 
eafily  flowing  in  heat  like  wax :  my  defign  in  which  trial  it  were  here  fomewhat  im- 
proper to  infift  on, ». 

SECT. 

•  That  our  friends  might  not  be  obliged  to  wait  fo  long  for  the  red  integration  of  nitre,  but  might  fee 
fhe  experiment  made  in  as  little  time  as  is  pofiiMc,  we  deviled  a  more  expeditious  way  of  uniting  the  di- 
vorced parts  of  oar  fait,  and  it  was  only  by  differing  fuch  fixed  nirre,  as  is  mentioned  by  our  author,  to 
run  per  dtlifuimm  into  a  liquor,  which  being  fcparated  from  its  facts  by  filtration  through  cap- paper  was 
nery  clear  and  limpid :  for,  when  we  had  a  mind  to  fliew  the  experiment,  we  did  only  upon  this  liquor 
drop  fomcfDim  of  nitre,  and.  that,  after  fuch  a  noife,  fparkling  and  c/rerTcfcence,  irnur  aathor  fpeaks 


Digitized  by  Google 


an  Experiment  relating  to  Salt-Pet  rk. 


sect.  xl. 

And  becaufe,  Pyropbiius,  it  may  be  fufpedted,  that  the  falt-petrc  mentioned  to 
have  been  produced  by  the  reunion  of  the  volatile  and  fixed  part  of  that  concrete, 
may  have  been  only  fome  affbeiated  particles  of  falt-petre,  that  by  lurking  undif- 
cernedly  in  the  fixed  nitre  had  efcaped  the  analyzing  violence  of  the  fire,  and  by  the 
afruGon  of  fair  water  were  fet  at  liberty  to  affcmble  together,  and  thereby  difclofe 
themfelves  in  their  true  fhape : 

To  remove  this  fcruple,  and  to  let  you  fee  that  much  of  the  enfuing  difcourfc  will 
not  need  your  fuppofing,  that  the  experiment  of  the  redintegration  of  petre  was 
accurately  made,  and  did  accordingly  iucceed ;  I  mult  here  annex,  that  though  by 
divers  other  chymical  experiments,  which  1  have  had  occafion  to  make  with  fali-petrc, 
I  fometimes  difcovered,  that  now  and  then  fome  undifcerned  particles  of  the  l'alt- 
petrc  may  poffibly  efcape  our  diligence  when  we  make  fixed  nitre  •,  yet  thofe  particles 
are  too  few  to  amount  to  fuch  cryftals  of  petre,  as  the  aflfufion  of  the  acid  fpirit  upon 
the  lixiviate  fait  arc  capable  ot  affording.  And  that  we  have,  to  fatisfy  ourfclves 
farther  in  this  particular,  purpofely  fatidted,  according  to  the  former  manner,  a  fo- 
lution  of  common  pot-afhes,  bought  of  them,  that  are  wont  to  fell  it  in  (hops,  (who 
are  not  fo  foolifhly  knavifh,  as  to  adulterate  them  with  falt-petre,  which  is  much 
dearer  than  pot-afhes)  and  filtrating  the  folution  from  its  copious  fitttt,  found  after 
evaporation,  in  the  remaining  liquor,  within  about  two  or  three  days,  and  fometimes 
much  fooner,  pretty  ftore  of  crystalline  fait  in  a  nitrous  figure,  which  though  at  ririr. 
it  tafted  fomewhat  corrofivcly,  (perhaps  becaufe  the  proportion  betwixt  the  nitrous 
fpirit  and  the  pot-afhes  was  not  duly  obferved)  yet  after  it  had  a  while  remained  upon 
the  tongue,  the  tafte  of  it  much  emulated  that  of  falt-petre  ;  and  part  of  it  being 
call  upon  a  live  coal,  did  by  its  blue  and  halituous  flame  difcover  itlelf  to  be  of  the 
nature  of  that  fait.  To  which  we  may  add,  that  we  likewife  tried  the  experiment 
with  aqua  fortis  and  fait  of  tartar,  and  thereby  produced  falt-petre,  though  but  in 
linall  quantity,  and  a  long  time.    And  thofe  two  additional  experiments  I  the  rather 

of,  (all  which  haftily  vanifti»J)  did  immediately  aflbciate  itfelf  with  a  competent  proportion  of  the  fixed 
fait  fvimming  in  the  f  ilution,  and  therewith  fall  down  in  little  icicle*  of  a  nitrous  fhape  and  nature  ; 
anJ  when  we  plcafcd  to  continue  the  aftufion  of  the  acid  fpirit,  this  emergency  of  (all  petre  would  be 
obfervable  from  time  to  time,  till  either  all,  or  almo.'t  all  the  fixed  fait  had  unite  J  itlelf  with  the  other. 
And  thefe  little  icicles  b'in?  dried  in  lamps,  did  as  well  upon  the  tongue  and  upon  a  quick  coal,  as  they 
had  done  tJ  the  eye,  difclofe  themfeltei  to  be  fo  truly  nitrous,  t!iat  our  friends  were  not  wont  without 
fome  wonder,  as  well  as  much  pleafure,  tu  behold  falt-petre  thus  fuddcnly  generated  in  left  than  a 
minute  of  an  hour.  Thefe  fatal  I  icicles  being  in  futficicnt  plenty  d  il  >lvcd  in  fair  water,  we  did  for  trial's 
fake  reduce  by  congelation  to  fairer  cryftal*. 

But  though  this  be  the  pcrftrteit  and  reajielt  way  of  reproducing  nitr.r,  yet  becaufe  it  often  requires, 
efpecially  in  dry  weather,  a  bng  time  to  reduce  fixed  nitre  /rr  i/t/ijuium  into  a  liquor,  we  have  fometimes 
lubftiiutcd  the  following  way:  Wc  dilTihed  in  fair  water  as  much  fixed  nitre  as  we  cou'd,  and  fil- 
trating the  folution  through  cap  p.^cr,  v.v  filiated  it  with  fpirit  of  nitre,  after  the  manner  above  de- 
fciibcd  ;  and  then  felting  it  to  evaporats  very  (lowly,  and  afterwards  tottering  it  to  cool,  wc  obtained, 
wiihin  fome  hours  after  the  fir  !  mixture  <jf  the  liquors,  llorc  of  fine  little  cryftals  of  petre,  which  (hot 
in  the  liquor  ;  the  rrm-iining  part  of  which  being  evaporated  afforded  more  of  them.  And  though  the 
evaporation  and  crviUIIiaation  coli  us  divers  hours,  yet  it  feemed,  that  the  falt-petrc  was  prodaced  pre- 
fently  upon  the  ceafing  of  the  conflict  betwixt  the  two  liquors.  For  the  mixture,  before  evaporation, 
talk!  very  like  a  folution  of  common  nitre,  and  the  little  drops,  that  upon  the  eficrvcl'ccncc  fkipped  out 
•f  the  glafs,  and  fell  ba;k  upon  the  fides  of  it,  did  tiicre  many  of  them  prefently  coagulate  into  little 
grains  of  nitrous  fait. 

A  a  a  2  mention, 
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mention,  becaufe  many  of  the  enfuing  reflections  may  be  juftified  by  them,  although 
the  main  experiment  made  on  falt-petre  alone  fliould  in  divers  particulars  be  fuppoled 
(for  we  have  ufed  our  endeavours  that  it  may  not  be  found)  to  have  been  miftaken. 

SECT.  Xlf. 

The  reflections,  which  may  be  made  on  this  experiment,  are  more  than  I  have 
either  the  (kill  or  kilure  to  profecute ;  and  therefore  I  lhall  content  myfelf  to  prefent 
you  very  luccinttly  with  a  few  of  thole,  that  do  the  moft  readily  occur  to  my  prefent 
thoughts. 

And  firft  this  experiment  fcems  to  afford  us  an  inftance,  by  which  we  may  difcern, 
that  motion,  figure,  and  difpofition  of  parts,  and  fuch  like  primary  and  mechanical 
affections  (if  I  may  fo  call  them)  of  matter,  may  fufHce  to  produce  thofc  more  1c- 
condary  affe&ions  of  bodies,  which  arc  wont  to  be  called  fcnfiblc  qualities. 

SECT.  XIII. 

And  to  begin  with  the  tangible  qualities,  as  heat  and  cold  ;  it  is  commonly  held, 
that  falt-petre  is  in  operation  a  cold  body,  if  not  one  of  the  coldeft  in  the  world  i  and 
accordingly  phylicians  and  chymifts  are  wont  to  give  it  in  fevers,  to  allay  the  inward 
exjeftuarions  of  the  blood  and  humours :  and  that  profound  naturalift  the  Lord  Vcru- 
lam  highly  commends  a  little  of  it,  and  did  for  many  years  himfelf  make  ufe  of  it,  to 
eondenie  the  fpirits.  But  whatever  it  be  in  inward  operation,  certainly  to  the  outward 
tenfc  it  appears  very  cold:  and  yet  the  parts  of  this  fo  cold  body  (its  fpirit  and 
alkali,  by  the  latter  of  which  chymifts  are  wont  to  mean  any  fixed  fait  produce  J  by 
burning)  put  together,  do  immediately  agitate  each  other  with  great  vehemency ; 
and  did  in  our  experiment  produce  fuch  an  heat,  that  I  could  fcarccly  endure  to  hold 
in  my  hand  the  phial,  wherein  much  lefs  than  an  ounce  of  each  was  mixed,  though 
but  leifurely  and  almoft  by  drops  •,  as  if  heat  were  nothing  but  a  various  and  nimble 
motion  of  the  minute  panicles  of  bodies.  For  in  our  experiment,  as  long  as  that 
confufed  agitation  lafted,  fo  long  the  heat  endured,  and  with  that  agitation  it  in- 
created  and  abated ;  and  at  length,  when  the  motion  ceafed,  the  heat  alio  vanifhed. 

SECT.  XIV. 

Upon  the  mixture  of  the  two  fore- mentioned  liquors,  there  was  alfo  produced  a 
very  audible  found,  not  unlike  the  hilling  produced  by  the  quenching  of  a  live  coal 
in  water  and  this  huTmg  was,  as  that  other  is  wont  to  be,  accompanied  with  an 
effervefcence  and  boiling  up  of  the  liquor,  with  ftore  of  bubbles,  till  it  was  ready  to 
run  over  the  velfel.  This  found  leemed  to  proceed  from  the  nimble  and  fmart  per- 
cuflions  of  the  ambient  air,  made  by  the  fwift  and  irregular  motions  of  the  particles 
of  the  liquors :  and  fuch  a  kind  of  found,  but  much  louder,  was  produced  by  the 
impetuous  eruptions  of  the  halituous  flames  of  the  falt-petre  upon  the  calling  of  a 
live  coal  upon  it.  What  intereft  fuch  a  fmartnefs  in  ftriking  the  air  hath  in  the  pro- 
duction of  found,  may  in  fome  mcafure  appear  by  the  morion  of  a  bullet,  and  that 
of  a  fwitch  or  other  wand,  which  produce  no  found,  if  they  do  but  flowly  pals 
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through  the  air  |  whereas  if  the  one  do  fmartly  ftrike  the  air,  and  the  other  be  fhot 
out  ot  a  gun,  the  celerity  of  their  pcrcuffions  on  the  air  puts  it  into  an  undulating 
motion,  which  reaching  the  ear,  produces  an  audible  noife,  even  at  a  good  diftance 
from  the  body,  whofe  i'wift  pafTage  caufcs  thofe  nimble  vibrations  in  the  air,  as  wc 
may  clfcwhere  have  occafion  to  declare.  And  that  in  the  found  obfervable  in  our 
experiment,  the  contiguous  air  receives  many  ftrokes  from  the  particles  of  the  liquor, 
feems  probable,  by  the  fudden  and  eager  tumultuation  of  the  parts  of  the  liquors  -, 
and  by  this,  that  the  noife  increafed  and  decayed  proportionably  to  the  ebullition  of 
the  liquors,  and  ceafed  altogether  as  loon  as  the  faline  particles  floating  in  them  had  by 
their  conflict  tired  themfelvcs  into  quietnefs.  And  it  is  to  be  oblerved,  that  the  noile 
ended  long  before  the  heat  To  the  latier  of  which  fuch  an  inteftine  tumult  of  the 
parts  of  many  bodies  is  fufficient,  as  is  yet  uncapable  to  produce  a  found-  As  we  lee 
in  amber  or  good  hard  wax  heated  by  rubbing ;  and  in  many  liquors,  which  retain 
a  confidcrablc  degree  of  heat  a  good  while  after  the  expiration  of  the  noife  they  made 
in  boiling. 

SECT.  XV. 


We  mentioned  alfo,  that  our  fixed  petre  was  of  a  bluilh  green  colour,  which  upon 
the  affufion  of  the  acid  fpirit  fuddenly  vanifhed  ;  that  difpofu  ion  of  parts,  whereby  the 
light  reflected  to  the  eye;  was  lb  modified  as  to  produce  that  colour,  being  now  al- 
tered. And  the  like  change  we  have  fometiines  obferved  to  be  producible  in  fixed 
nitre,  by  the  bare  leaving  it  a  while  in  the  moift  air.  To  which  I  muft  add,  that  in 
fome  fuch  kind  of  experiments  I  have  obferved  the  copious  fumes,  arifing  from 
the  mixture,  to  make  the  unfilled  part  of  the  glafs  look  of  a  reddifh  colour; 
which  is  not  more  odd  than  that,  which  we  have  lately  had  opportunity  to  obferve  in> 
foot,  which  though  it  be  fo  black  itfelf,  and  rcfults  from  the  coalition  of  dark  exhala- 
tions, yet  prefTed  with  a  ftrong  fire,  has  filled  our  receivers  with  fumes  white  enough 
to  make  them  look,  as  if  they  were  repleniincd  with  milk.^  And  wc  have  fometime* 
alfo  taken  great  pleafure  to  behold  the  variety  of  colours,  which  may  be  now  and 
then  difoerned  in  the  fublimate,  made  by  gradually  fubliming  in  an  urinal  a  mixture 
of  equal  parts  of  only  white  fal-armoniac  and  black  antimony.  But  to  wander  no 
longer  far  from  our  prefent  experiment,  give  me  leave  to  inform  you,  that  a  while 
lincc  attempting  to  make  fait  of  tartar,  I  diflblved  in  a  little  fair  water  an  ingredient 
of  lalt-petre ;  by  the  addition  of  good  aqua  fortis,  the  union  of  thefc  two  liquors 
produced  a  deep  green  colour,  which  not  only  was  diffufed  quite  through  the  mix- 
ture, but  alfo  appeared  to  rcfide  peculiarly  in  certain  particles  of  it.  For  having 
for  trial-fake  filtrcd  it  through  cap-paper,  there  remained  in  the  filtre  a  powder  of  a 
very  deep  and  lovely  colour,  but  in  fo  little  quantity,  that  we  could  not  attempt  any 
experiment  upon  it  to  make  it  confefs  its  nature.  But  this  circumftancc  is  not  to  be 
omitted,  that  the  fait  of  tartar,  that  was  then  employed,  was  extraordinary  pure, 
having  been  by  a  peculiar  art  (clfcwhere  to  be  taught  you)  brought,  without  any 
addition,  into  fair- figured  cryflals  almoft  like  lumps  of  white  fugarcandy.  To  which. 
I  muft  add,  that  the  fame  aqua  fortis,  with  a  folution  of  other  pure  fait  of  tartar, 
did  likewife  produce  a  colour  much  rcfembling  the  former,  but  much  fainter.  And 
it  is  farther  to  be  taken  notice  of  on  this  fubjeft,  partly,  that  nitre  itfelf,  although  it 
fcem  to  have  nothing  of  kin  to  rednefs,  doth  in  diftillation  yield  blood-red  fumes 
(fondly  called  by  fome  chymifts  the  blood  of  the  falamander)  which  fall  again  into  a 

liquor 
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liquor  that  has  nothing  of  red  in  it  j  and  partly,  that  the  fixed  nitre,  that  did  before 
appear  opacous,  by  a  new  difpofiti  on  of  its  parts  conjoined  with  thofe  of  its  re-im- 
bibed  fpirit,  becomes  again  fomewhat  diaphanous  and  cryttalline,  as  it  was  at  firft. 

v 

SECT.  XVI. 

Upon  the  mixture  of  thefe  two  liquors  there  alfo  obtrudes  itfelf  upon  the  fenfe  a 
very  ftrong  and  offenfive  fmell,  proceeding  from  the  fpirit  of  petre  ;  which  perhaps 
occafioncd  fome  chymifts  to  call  a  menftruum  (wherein  that  nitrous  fpirit  and  fmell 
is  predominant)  the  Stygian  water.  But  though  the  nitrous  fpirit  have  a  very  ftrong 
and  unwelcome  odour  ot  itfelf,  yet  is  it  made  much  more  offenfive  by  being  poured 
on  its  own  fixed  fait  v  for  upon  their  own  conflict,  the  matter,  being  vehemently 
agitated,  doth  more  copioufly  emit  fuch  ftinking  exhalations  than  before,  and  fendctn 
forth  fumes  manifeftly  difcernible  as  well  to  the  eye  as  noftrils.  The  odour  of  the 
fixed  nitre  is  very  languid ;  but  that,  which  it  difcovers,  being  diffolved  in  a  little  hot 
water,  is  altogether  differing  from  the  ftink  of  the  other,  being  of  kin  to  that  of 
other  alkalizate  falts.  And  yet  the  falt-petrc,  from  which  fuch  diffcringly-fcented 
bodies  fpring,  and  which  may  again  emerge  from  the  coalition  of  them,  has  not  been 
oblcrvcd,  as  I  remember,  to  have  any  fmell  at  all. 

SECT.  xvu. 

The  taftes  of  thefe  two  bodies  are  as  differing  as  any  of  their  other  qualities  :  for 
the  fpirit  is  exceedingly  acid,  and  may  be  called  a  ftrong  and  four  Acetum  Minerak; 
whereas  the  fixt  nitre  has  as  ftrong  a  tafte  of  fait  of  tartar  as  the  fpirit  has  of  diftillcd 
vinegar:  and  yet  thefe  two  bodies,  whofe  fapours  are  fo  pungent,  and  fo  differing, 
do  both  fpring  from  and  unite  into  falt-petre,  which  betrays  upon  the  tongue  no  heat 
nor  corrofivenefs  at  all,  but  coldnefs  mixt  with  a  fomewhat  languid  rclifh  retaining  to 
bittcrnefs.  And  though  we  muft  not  conceal  from  you,  that  in  our  trial  the  redinte- 
grated falt-petrc  had  upon  its  firft  impreffion  upon  the  tongue  a  tafte  more  fharp  and 
perforating  (if  I  may  fo  fpeak)  than  ordinary  nitre  ;  yet  that  pungency  may  not  im- 
probably be  fuppofed  to  have  proceeded  from  fome  acid  panicles  of  the  fpirit,  that 
were  not  yet  duly  incorporated  with,  but  only  looicly  adherent  to,  the  tr.ore  perfectly- 
nitrous  parts,  which  afterwards  difcovered  itfelf  upon  the  tongue.  And  however, 
the  difference  betwixt  the  tafte  of  this  new  fait,  and  thofe  of  the  acid  and  alkalizate 
falts  whereof  it  confifted,  and  (unqueftionably)  the  tafte  of  thefe  compared  with  that 
of  the  crude  petre,  which  was  diflipated  into  them,  were  fuffkicnt  to  warrant  this 
reflection. 

SECT.  XVIII. 

Of  the  other  obfervables  prefented  us  by  our  experiment,  we  muft,  Tyrophilus^  con- 
tent ourfelves  to  mention  but  a  few  ;  our  hafte  being  fuch,  that  it  will  not  permit  us 
either  to  enumerate  them  all,  or  to  infift  long  on  any  of  them. 
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SECT.  XIX. 

Secondly  then,  the  propofed  experiment  fcems  to  make  it  fomewhat  questionable, 
whether  or  no  inflammability  doth  ftridly  in  all  mixt  bodies  require  a  diftinft  fulphu- 
reous  ingredient ;  and  whether  or  no  in  ibme  concretes  it  may  not  refult  from  fuch  a 
contrivance  of  parts,  as  that  thereby  the  particles  of  the  concrete  are  difpofed  to  be 
let  a  moving  by  the  adventitious,  whether  fiery  or  calorific,  corpulclcs  of  another 
body,  in  fuch  numbers,  and  with  fuch  celerity,  as  may  put  them  into  that  fcheme  of 
matter,  which  we  call  flame.  How  violent  an  heat  may  be  produced  upon  fuch  an 
account  as  this,  may  in  fomc  mcafure  appear  by  an  experiment,  wherein  our  prcfent . 
theme  falt-petre  is  the  main  agent.  For  it"  into  a  phial  filled  with  good  fpirit  of  nitre 
you  caft  a  piece  of  iron,  you  may  perceive,  that  the  liquor,  whofe  parts  moved 
placidly  and  uniformly  before,  manifefted  no  heat  to  the  touch,  meeting  with  pores 
and  particles  in  the  iron  capable  of  very  much  altering  the  motion  of  its  parts  (and 
perhaps  alio  that  of  fomc  very  fubtile  intercurrent  matter)  thofe  active  parts  do  pre- 
lcntly  begin  to  penetrate,  fever,  and  fcattcr  abroad  the  particles  of  the  iron  (almoft 
as  gunpowder  doth  the  pieces  of  breaking  granadocs)  with  fuch  rapidity,  and  in  fuclv 
plenty  and  throngs,  that  being  themfelves  alio  put  into  a  very  fwift  and  irregular  mo- 
tion (whencefoever  it  proceeds)  there  is  hereby  produced  a  heat  capable  (if  the  quan- 
tity of  the  liquor  and  mct«l  be  great  enough)  to  burn  his  hand,  that  holds  the  veflel, 
and  perhaps  break  the  vcfiel  (if  it  be  not  very  open)  all  to  pieces  :  whereas  by  call- 
ing into  the  fame  fpirit  of  nitre  little  lumps  of  camphire,  whofe  particles  were  indif- 
poled  to  occafion  the  like  disturbance  and  agitation  in  the  nitrous  fpirit,  we  ob&rved 
the  agitation  made  of  the  particles  of  the  white  gum  to  change  it  only  into  a  ycl- 
lowilh  and  fluid  feeming  oiL 

SECT.  XX. 

But  not  to  wander  any  further,  our  own  experiment  informs  us,  that  falt-pctre- 
(which  not  only  is  inflammable,  but  burns  very  fiercely  and  violently)  may  be  pro- 
duced by  the  coalition  of  two  bodies,  which  are  neither  of  them  inflammable ;  the 
one  being  a  fixed  fait,  that  to  become  fuch  has  already  fuffcrcd  the  lofs  of  all  that  the 
fire  could  deprive  it  of,  and  the  other  being  a  fpirit  abounding  with  acid  particles,, 
which  kind  of  falts  have  been  obfcrved  to  be  more  apt  to  quench  than  foment  fire 

SECT.  XXI. 

And  becaufe  we  may  dfewhere,  God  aflifting,  treat  more  particularly  of  the  in* 
flammablenefs  of  bodies,  we  will  now  add  but  a  few  lines  concerning  that  of  nitre, 
that  this  circumftance  of  it  might  not  efcape  our  oblcrvation ;  namely,  that  upon 
calling  falt-petre  on  a  glowing  coal,  or  upon  the  calling  of  a  glowing  ccal  into  melted, 
falt-petre,  the  nitre  will  immediately  take  fire,  and  flafli  out  into  bluilh  and  halituous 
flames  j  whereas  if  the  fame  nitre  be  placed  in  a  crucible,  though  that  crucible  be  b-/ 
degrees  made  glowing  hot,  and  do  immediately  with  its  concave  furface  in  innume- 
rable places  touch,  the  particles  of  nitre,  yet  the  ftrange  fait  will  be  thereby  melted, 
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but  not  kindled.  The  reafon  of  which  phenomenon  I  muft  not  now  (but  majr  on 
another  occafion)  fpend  time  to  inquire  after. 

SECT.  XXII. 

It  may  alfo,  Pyropbilus,  deferve  the  inquiry,  whence  it  proceeds,  that  whereas  the 
body  of  falt-pctre,  when  committed  to  diitillation,  is  oftentimes  very  well  dried,  and 
confifts  of  faline  parts,  which  are  generally  accounted  to  be  of  a  very  dry  nature,  yet 
the  fpirits  of  petre  forced  by  the  fire  into  the  receiver  mould  not,  like  fal-armoniac, 
and  iomc  other  bodies  diftilled  with  the  like  heat  and  veflels,  adhere  in  the  form  of 
fublimate  to  the  receiver,  but  fall  into  a  liquor,  which  docs  not,  for  aught  we  have 
lecn  or  heard  of,  cither  totally  or  in  part  coagulate  again  the  cold,  as  we  have  feen 
fpirit  of  urine  and  other  volatile  liquors  (afforded  by  animal  fubftances)  often  do  , 
and  as  we  have  obferved,  though  rarely,  even  in  the  corrofive  liquor,  that  is  wont  to 
be  called  butter  of  antimony.  And  the  like  inquiry  may  be  made  concerning  the 
liquidnefs  of  the  diftilled  fpirits  of  depreciated  fait,  calcined  vitriol,  and  divers  other 
bodies,  which  feem  to  have  been  deftitute  of  moifture,  when  committed  to  diftillation. 


SECT.  XXIII. 

But  this  not  being  precifely  a  phenomenon  of  our  experiment,  we  mall  not  here 
profectite  it  (though  perhap  we  elfewhere  may)  but  rather  ublerve  to  you,  PyropbUusy 
that  whereas  good  fpirit  of  nitre  being  left  in  an  open  veflel,  is  wont  to  fmoak  and 
waftc  itfelf  in  an  exhalation  fenGble,  cfpecially  if  it  be  excited  by  a  little  heat,  not 
only  in  the  nofc  but  to  the  eye ;  this  fugitive  fpirit,  when  it  is  once  re-united  to  its 
own  fixed  fait,  emits  no  fuch  ftcam,  though  kept  a  good  while  near  a  conflderable 
fire  :  which  inftance  may  fomewhat  a/fift  us  to  make  out,  that  the  moft  fugitive  parts 
of  concretes  may  in  fpight  of  their  natural  mobility  be  detained  in  bodies  by  their 
union  and  texture  with  the  more  fluggilh  parts  of  them,  among  which  thofe  lighter 
and  more  adttve  ingredients  may  be  lo  entangled,  as  to  be  reftraincd  from  avolation. 

SECT.  XXIV. 

Another  thing  worth  confidering  in  our  experiment  is  this,  that  upon  the  drop- 
ping of  the  acid  fpirit  into  the  alkahzate  liquor,  if  you  place  the  open-mouthed  glafs, 
wherein  the  experiment  is  performed,  betwixt  the  light  and  your  eye,  you  may  plainly 
difcern,  that  the  faline  particles  of  thefe  liquors  tofs  one  another  (or  are  tolled  by 
fomc  briflc  invifible  fubftancc)  to  the  height  of  divers  fingers  breadth  up  into  the  air, 
whence  moft  of  them  fall  back  into  the  veficl  like  a  thick  ftiowcr  of  little  drops  of 
rain.  And  it  were  worth  inquiring,  whence  this  fparkling  of  the  parts  of  thefe  mixed 
liquors  arifes ;  and  whether  the  faline  corpufeks  may  be  conceived  rapidly  to  move 
differing  ways,  and  fo,  thwarting  each  other  in  their  courfes,  and  rudely  joftling  at 
their  occurfions,  fomc  of  them  are  forced  to  bound  or  fly  upwards  (almoft  like  ivory 
balls  meeting  each  other  on  a  billiard-table).  And  to  affift  you  in  this  inquiry,  give 
me  leave  to  inform  you,  that  the  particles  thus  thrown  into  the  air  appear  to  be  moft 
of  them  faline  by  this  obfervation  •,  that  loon  after  the  fall  of  the  fore-mentioned 
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ffiowers,  you  (hall  find  the  fides  of  the  glafs,  wherein  the  affufion  of  the  nitrous  fpirit 
has  been  made,  all  embroidered  with  little  grains  of  fair,  left  there  by  thofc  wander- 
ing drops,  that  fell  befides  the  liquor. 

SECT.  XXV. 

And  let  me  farther  obfervc  to  you,  that  there  fecms  to  be  a  very  nimble  agitation 
in  the  particles  of  the  fpirit  of  nitre,  by  this,  that  upon  the  pouring  of  aqua  fortis 
(whofe  active  part  is  little  elfe  than  fpirit  of  nitre)  upon  a  folution  of  fait  of  tartar  in 
fair  water,  in  which  divers  imall  lumps  of  the  fait  remained  yet  undifiblved,  we  have 
obiervid  the  aci  i  fpirit  to  fever  the  particles  of  the  fait  with  fuch  impctuofity,  that 
the  numberlcfs  little  bubbles  produced  upon  their  conflict,  and  haffily  afcending  in 
fwarms  fr  >m  fo.nc  of  the  little  lumps,  made  them  emulate  fo  many  little,  but  rapidly 
rifing,  fprings.  And  to  make  it  yet  appear  more  probable,  that  there  may  be  fuch 
eroding  motions  in  the  parts  of  thele  liquors,  we  obferved,  that  after  the  two  con- 
trary lalts  had  by  their  mutual  conflict  tired  each  other  (or  rather  had  been  upon  their 
occurllons  fattened  to  one  another)  there  would  follow  no  farther  ebullition  or  flap- 
ping up  and  down  of  little  drops  of  the  liquors,  upon  the  putting  in  of  more  fpirit : 
of  nitre,  unlefs  there  were  added  likewife  more  of  the  alkalizate  liquor. 

SECT.  XXVL 

And,  before  we  pafs  on  from  this  reflection,  it  may  not  be  ufelefs  to  take  notice  of 
the  difference,  that  there  may  be  betwixt  thofc  active  parts  of  a  body,  which  are  of 
differing  natures,  when  they  arc  as  it  were  flieathed  up,  or  wedged  in  amongft  others 
in  the  texture  of  a  concrete  ;  and  the  fame  particles  when  (extricated  from  thefc  im- 
pediments) they  are  fet  at  liberty  to  flock  .together,  and  by  the  exercife  of  their  nimble 
motions  difplay  their  proper,  but  formerly  clogged  activity,  or  acquire  a  difpofition 
to  be  brifldy  agitated  by  fome  fine  interfluent  matter.  For  though  in  the  intirc  body 
of  falt-petre  the  ingredients  it  confifts  of,  or  the  differing  fubftanccs,  into  which  the 
fire  diflipates  it,  do  fo  mutually  implicate  and  hinder  each  other,  that  the  concrete, 
whilft  fuch,  acts  but  very  languidly  j  yet  when  the  parts  come  to  be  diflocated,  and 
the  halituous  and  alkalizate  particles  are  enabled  or  made  to  difband  from  the  con- 
crete, and  aflbt'me  themlclvcs  with  thofe  of  their  own  nature,  we  fee  with  how  great 
an  activity  both  the  acid  fpirit  and  the  fixed  fait  are  endowed. 

SECT.  XXVII. 

Axd  wc  may  yet  farther  obferve,  that  it  is  not  barely  an  indefinite  nimblenefs  of 
motion,  and  aflivity  of  the  particles  of  faline  liquors,  that  enables  them  to  perform 
each  of  their  particular  effects  :  for  to  the  production  of  fome  of  thefe  there  Items 
requifice,  befides  perhaps  a  modification  ot  their  motion,  a  determinate  figure  of  the 
corpufclcs,  anfwerable  to  that  of  the  pores  of  the  body  by  them  to  be  dtflblved  ;  as 
fpirit  of  nitre  corrodes  filver,  but  not  gold  ;  which  nevcrthelefs  its  particles  aflbciatcd 
with  thole  of  fal-armoniac,  and  thereby  acquiring  a  new  figure,  and  perhaps  a  differ- 
ing motion,  will  readily  diilblve :  ami  the  liquor  of  fixed  nitre  will,  for  the  lame 
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.reafon,  diflblve  fuch  fulphurcous  and  unctuous  bodies  as  the  acid  fpirit  will  not  cor* 
rode :  nay,  and  I  have  carefully  obferved,  that  there  may  be  liquors,  that  will  not 
diflblve  fome  bodies,  unlefs  the  motion  or  activity  of  their  particles  be  allayed  or 
modified  by  the  mixture  of  fair  water,  or  fuch  unadttve  vehicles. 

SECT.  XXVIII. 

Another  particular,  which  in  our  experiment  we  may  take  notice  of,  is,  the  un- 
warinefs  of  thole  vulgar  chymifts,  who  prcfumc  confidently  (and  indifcriminatcly 
enough)  to  afcribe  to  each  of  the  heterogeneous  ingredients,  or  (in  their  language) 
principles  of  a  concrete  analyfis  by  the  fire,  the  virtues  and  properties  (perhaps  too 
in  an  exalted  degree)  of  the  entire  body.    But  though  this  be  an  error  of  very  ill 
confequence  in  reference  to  divers  chymical  preparations  of  medicines ;  yet  having 
clfewhcre  difcourfed  purpofely  of  it,  we  fhall  here  content  ourfelves  to  allege  againil 
it  the  inftanccs  aftbrded  us  by  the  experiment  under  confederation :  for  in  that  we 
may  obferve,  that  when  fait  petre  is  diftilled,  the  volatile  liquor  and  fixed  fait,  into 
which  it  is  reduced  by  the  fire,  are  endowed  with  properties  exceeding  different  both 
from  each  other,  and  from  thofe  of  the  undiffipated  concrete.    For  the  fpirit  of  nitre 
is  (as  we  formerly  have  obferved)  a  kind  of  Acetum  Minerale,  and  pofletTcs  the  common 
qualities  to  be  met  with  in  acid  lpirits  as  fuch ;  whereas  the  fixed  nitre  is  of  an  alka- 
lizate  nature,  and  participates  the  qualities  belonging  generally  to  lixiviate  falts;  and 
falt-petre  itfclf  is  a  peculiar  fort  of  fait,  difcriminated  by  diftind  properties  both  from 
thofe  falts,  that  arc  eminently  acid,  as  allum,  vitriol,  fal-gemma?,  &c.  and  from 
thofe,  that  are  properly  alkalizate,  as  fait  of  tartar  and  pot-afhes ;  and  accordingly, 
we  may  eafily  obferve  a  vaft  difparity  in  the  effects  and  operations  of  thefc  three 
bodies.    For  feveral,  if  not  all  of  thole  mineral  ones,  which  aqua  fortis  will  by 
corroding  diflblve,  the  folution  of  fixed  nitre  will  precipitate-,  and  divers,  if  not  all 
of  thofe  fulphureous  and  unctuous  bodies,  which  the  folution  of  fixed  nitre  will  dif- 
folve,  the  acid  fpirit  of  petre  will  precipitate.    And  we  have  in  a  trice  re-diflblved 
with  the  fpirit  a  folution  of  fublimate  precipitated  with  the  other  liquor:  thus,  if  into 
a  fcarlet  tincture  made  by  an  infufion  of  Brafil  in  fair  water,  we  pour  a  little  fpirit 
of  nitre,  the  fhaken  liquor  will  in  a  moment  change  its  rednefs  for  a  kind  of  yellow, 
which  by  pouring  on  it  a  little  of  the  folution  of  fixed  nitre,  may  be  again  graduated 
into  a  fomcwhat  languine  colour,  fomctimcs  paler,  and  fometimcs  perhaps  deeper  than 
the  firfr.  i  whereas  a  folution  of  falt-petre  iriclf  poured  on  cither  of  the  former  tinc- 
tures, the  red  or  the  yellow,  has  not  been  by  us  difcerned  to  have  produced  any  fen- 
fible  alteration.    And  whereas  falt-petre  itfelf  is  partly  fixed,  and  partly  volatile,  the 
acid  ingredients  of  it  are  altogether  volatile,  the  alkalizate  fixed.    But  having  elfe- 
where  occafiou  to  fpeak  to  this  fubject,  we  fhall  now  proceed  to  tell  you,  that 

SECT.  XXIX. 

It  maypafsto  another  obfervable  prefented  us  by  our  experiment,  that  it  gives  us 
occafion  to  inquire,  whether  the  air  doth  not  contribute  fomething  to  the  artificial 

£ reduction  of  falt-petre,  or  at  lcaft  to  the  figuration  of  it  according  to  the  pcrfecter 
lape  belonging  to  that  kind  of  fait :  for  we  formerly  obferved,  that  the  fait,  which 
was  leifurcly  permitted  to  moot  of  itfelf  in  the  liquor  expofed  to  the  open  air,  did 
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(boot  into  more  fair  and  large  cryftalline  Arise,  than  thole,  that  were  gained  out  of 
the  remaining  part  of  the  fame  liquor  by  a  more  hafty  evaporation,  though  made  but 
in  a  digefting  furnace.  And  we  have  alfo  obferved,  that  when  once  we  poured  aqua 
fortis  on  a  ftrong  folution  of  fait  of  tartar,  till  no  further  effervefcence  was  difcernable 
betwixt  them,  though  the  mixture  by  a  lbmewhat  quick  heat  afforded  a  fait,  that 
fecmed  to  be  very  nitrous,  yet  it  would  not  be  brought  to  Ihoot  in  fo  fair  and  con- 
fpicuoufly  figured  cryftals  of  petre,  till  it  had  been  a  good  while  expofed  to  the  open 
air :  but  whether  the  air  itfelf  impregnated  with  the  promifcuous  fteams  of  moil  of 
the  bodies  of  the  terreftrial  globe  (and  perhaps  with  fcminal  effluvia  from  fome  of 
them)  do  really  contribute  any  thing  either  to  the  production  or  figuration  of  felt* 
petre  in  our  experiment,  I  dare  not  yet  determine,  for  two. chief  reafons.. 

SECT.  XXX. 

Whereof  the  firft  is,  becaufe  the  figuration  feems  not  improbably  afcribable,  not 
fo  much  to  die  proper  efficiency  of  the  air,  a*,  to  the  conveniency,  which  by  quietnefs, 
and  a  competent  vehicle  to  move  in,  was  afforded  to  the  faline  particles,  to  conform 
thcmfelves  (or  be  conformed  by  a  concourfe  of  agents  and  circumftances)  to  that 
figure,  which  is  moft  natural  to  them.  For  we  have  obferved  already,  that  the  fixed 
nitre,  which  was  not  diffolved  in  water,  before  the  affufion  of  the  acid  fpirit,  did  not 
Ihoot  into  die  wonted  form  of  cryftals  of  petre,  but  remained  a  kind  of  nitrous 
powder,  the  acid  and  alcalizate  faline  particles  not  having  a  convenient  vehicle  to  ex- 
pand themfelves  in ;  but  being  neceffitated,  for  want  of  room,  to  make  an  unfeafon- 
ablc  and  over- hafty  coalition,  upon  which  their  own  weight  made  them  fubfide  in  the 
figures  refulting  from  their  caiual  concourfe,  and  therefore  probably  differing  from, 
thole,  into  which  the  faline  corpufcles  would  have  been  difpofod,  had  they  been  al- 
lowed a  competency  of  vehicle  and  time. 

SECT.  XXXI. 

The  other  reafon  of  my  hefitancy  about  the  ufe  of  the  air  in  our  experiment,  is,, 
that  I  inconfiderately  forgot  to  try,  whether  part  of  that  liquor,  which  Ihot  into 
cryftals  in  an  open-mouthcd-glafs  expofed  to  the  air,  would  not  have  done  the  like,  if 
it  had  been  left  quiet  as  long  as  the  other  was,  though  in  a  vefiel  accurately  Hop- 
ped •  :  but  whatever  the  air  hath  to  do  in  this  experiment,  I  dare  invite  you  to  be- 
lieve, that  it  is  fo  enriched  with  variety  of  fteams  from  terreftrial  (not  here  to  deter- 
mine whether  it  receive  not  fome  alfo  from  ecleftial)  bodies,  diat  the  inquiring  into 
the  further  ufes  of  it  (for  I  mean  not  its  own  ufes  in  refpiration,  failing,  pneumatical 
engines,  t$c.)  may  very  well  deferve  your  curiofity.  To  encourage  which,  I  dare  at 
prefent  only  tell  you,  that  though  I  cannot  yet .  pretend  to  much  experience  in  this 
particular,  yet  we  have  known  fuch  changes  (fecmingly  chymical)  made  in  fome 
faline  concretes,  by  the  help  chiefly  of  the  volatilizing  operations  of  the  open  air,  as 
very  few, ,  fave  thole,  that  have  attentively  confidcred  what  Helment,  and  one  or  two 

*  Whether  the  air  have  any  great  intercft  in  the  figiHUticn  or  in  (he  reproduction  of  nitre,  the  author 
hath  fine*  examined  by  particular  trials ;  but  in  vcffcls  and  by  ways  not  to  be  eauiy  defcribed  in  few 
words,  and  therefore  the  further  mention  of  them  ii  referved  for  another  difcouxfe. 
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other  artifts,  have  hinted  on  that  fubjeft,  or  have  made  trials  of  that  nature  them- 
felves, will  be  apt  to  imagine. 

SECT.  XXXII. 

■ 

And  if  upon  further  and  cxactcr  trial  it  appears,  that  the  whole  body  of  the  falt- 
petre,  after  its  having  been  fevered  into  very  differing  parts,  by  diitillation,  may  be 
adequately  rc-united  into  fait- petrc  equiponderant  to  its  firrt  ielf;  this  experiment 
will  afford  us  a  noble  and  (for  aught  we  have  hitherto  met  with)  fingle  inltance  to 
make  it  probable,  that  that,  which  is  commonly  called  the  form  of  a  concrete,  which 
gives  it  its  being  and  denomination,  and  from  whence  all  its  qualities  are  in  the  vulgar 
philofophy,  by  I  know  not  what  inexplicable  ways,  fuppofed  to  flow,  may  be  in  fome 
bodies  but  a  modification  of  the  matter  they  confift  or ;  whole  parts,  by  being  lb  and 
fo  difpolcd  in  relation  to  each  other,  conftitute  fuch  a  determinate  kind  of  body,  en- 
dowed with  fuch  and  fuch  properties.  Whereas  it'  the  lame  parts  were  otherwile  dif- 
pofed,  they  would  conlticute  other  bodies  of  very  differing  natures  from  that  of  the 
concrete,  whofe  parts  they  formerly  were,  and  which  may  again  refult  or  be  produced 
after  its  diflipation  and  feeming  dcftrucTion,  by  the  re-union  of  the  fame  component 
particles,  aflbciatcd  according  to  their  former  difpofition. 

SECT.  XXXIII. 

• 

The  redintegration  (or  re-produftion)  of  an  analyzed  body,  if  can  be  accu- 
rately and  really  performed,  may  give  much  light  to  many  particulars  in  philofophy, 
and  would  certainly  be  very  welcome  both  to  the  embracers  of  the  atomical  hypo- 
thefis,  and  generally  to  thole  other  modern  naturalifts,  who  afpire  to  fuch  explications 
of  nature's  phenomena  as  may  at  lcaft  be  underftood  :  all  whom  I  wifh,  that  though 
men  cannot  perhaps  in  all  things,  yet  at  leaft  as  far  as  they  can,  they  would  accuftom 
themfelves  to  fpeak  and  think,  as  nature  docs  really  and  fenfibly  appear  to  work  ; 
and  not  to  acquicfcc  in  notions  and  explications  of  things,  which,  ftriftly  examined, 
are  not  intelligible. 

Wherefore  lam  about  to  attempt  a  reproduction  in  vitriol,  turpentine,  and  fome 
other  concretes,  in  which  it  fcems  not  unlikely  to  be  performable :  and  perhaps  you 
may  fee  caufe  to  think,  that  the  experiment  of  falt-petre,  even  as  we  have  already 
made  and  propofed  it,  though  it  be  not  an  exatt  and  adequate  redintegration,  is  yet 
not  far  from  being  a  real  one  ;  the  diflipated  parts  of  the  concrete  truly  re-uniting 
into  a  body  of  the  fame  nature  with  the  former,  though  not  altogether  of  the  fame 
bulk. 

SECT.    XXX IV. 

And  yet  I  think  it  rcquifitc  toreprefent  to  you,  Fyropbilus,  that  falt-petre  is  a  body, 
whoft  j  .;rts  are  not  orgailical,  and  which  is  not  fo  much  as  very  compounded  •,  and 
that  ti.ereiore  bodies,  that  confift  of  more  numerous  ingredients,  and  much  more 
thofe,  whofe  organical  parts  require  a  much  more  artificial  and  elaborate  (lifpofition 
or  contrivance  of  their  component  particles,  cannot  be  fafely  judged  of,  by  what  is 
poflible  to  be  performed  on  a  bouy  of  fo  fimple  and  flight  a  contexture  as  is  falt-petre  : 

for 
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for  we  fee,  that  even  wine,  though  no  organical  body,  nor  fo  much  as  the  moft  com- 
pounded or'  inanimate  concretes,  when  its  fpirit  is,  though  by  the  gentleft  diilillation, 
drawn  from  it,  will  not,  by  the  re-union  or  its  conftitucnt  liquors,  be  reduced  to  its 
priftine  nature-,  becaufe  the  workmanfhip  of  nature  in  the  difpofitio.n  of  the  parts  was 
too  elaborate  to  be  imitablc,  or  repairable  by  the  bare  and  inartificial  apportion  of 
thofc  divided  parts  to  each  other :  befides  that  in  the  diflbciating  action,  even  of  the 
gentleft  fire,  upon  a  concrete,  there  docs  perhaps  vani(h,  though  undifccrnedly,  fome 
active  and  fugitive  particles,  whole  prefence  was  requifitc  to  contain  the  concrete 
under  fuch  a  determinate  form  ;  as  we  fee  in  wine  degenerating  into  vinegar,  where 
the  change  feems  to  proceed  from  this,  that  upon  the  avolation,  or  (if  I  may  fo 
fpeak)  depreflion,  of  fome  fubtile  fulphureous  fpirits,  whole  recefs  or  degeneration 
is  not  to  be  perceived  by  any  fenfible  diminution  of  bulk  in  the  liquor,  the  remaining 
parts  fall  into  new  leagues  or  difpofitions,  and  conftitute  an  acid  liquor  fomewhat  fixed 
and  corrofive,  and  confequently  of  qualities  very  differing  from  thofc  of  the  wine, 
whofc  fouring  produced  it :  as  we  more  fully  declare  in  our  experiments  relating  to 
fermentation. 

SECT.  XXXV. 

•  And  certainly  there  is,  as  we  formerly  faid,  fo  artificial  a  contrivance  of  particles 
requifite  to  the  conftitution  of  the  organical  parts  of  living  bodies,  that  it  will  be 
fcarce  poffible  for  human  art  or  induftry  to  imitate,  fo  as  to  equal  thofc  exquifitc  pro- 
ductions of  nature.    And  therefore  I  wonder  not,  that  the  ftory  of  the  Phoenix's 
rcfurrection  out  of  her  own  afties  Ihould,  by  the  belt  naturalifts,  be  thought  a  nicer 
fiction.    And  if  that  relation,  mentioned  by  the  inquifitive  Kirchcrus  as  an  eyc-wit- 
nels  of  the  re-production  (if  I  may  fo  call  it)  of  fticll-fifhcs  near  the  brink  of  a  lake  m,  t.& 
in  the  Sicilian  promontory  Peloro,  by  the  watering  of  their  broken  bodies  with  fait- 
water  in  the  fpring,  be  ftriftly  true,  it  feems  much  more  improbable,  that  fuch  Zf.  j?" 5' 
changes  and  viciffitudes  mould  be  bare  redintegration  of  the  diffockitcd  parts  of  fuch 
reftored  bodies-,  than  that  (according  to  what  we  -  elfewhere  teach)  they  ftvnild  be 
new  productions  made  by  fome  feminal  particles  undifcernedly  lurking  in  fome 
part  of  the  dertroyed  body,  and  afterwards  excited  and  aflifted  by  a  genial  and 
chcrifhing  heat  fo  to  aft  upon  the  fit  and  obfequious  matter,  wherein  it  was  har- 
boured, as  to  organ;7e  and  fafiiion  that  difpoicd  matter  according  to  the  exigen- 
cies of  its  own  nature.    For  that  in  fome  bodies  the  feminal  particles  may  a  while 
furvivc  the  feeming  dellruction  of  life,  is  not  altogether  without  example,  as  we 
elfewhere  proieficdly  manifeit.    And  in  Kircber\  ftory  it  is  to  be  obferved,  that 
the  reftored  animals  were  but  ffiell-filh  •,  in  whofe  (limy   and  vifcous  fubllance 
the  fpirits  and  prolific  parts  are  probably  both  more  diffufed  and  kept  from 
being  eafily  diffipablc  ;  to  which  I  know  not  whether  it  will  be  worth  while  to  fubjoin, 
that  in  fuch  fifties  the  mechanical  contrivance  is  but  very  plain,  and,  as  it  were,  flight 
and  obvious,  in  companion  of  the  exquifitely  elaborated  parts  of  more  perfect 
animals. 

SECT.  XXXVI. 

The  laft  obfervable,  Pyrophilus,  that  we  fliall  at  prefent  take  notice  of  in  our  ex- 
periment, ftul!  be  this,  that  it  may  thereby  feem  probable,  that  fome  chymical  rcmc- 
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dies  may  be  too  rathly  rejected  by  phyGcians,  becaufe  oil  or  fpirit  of  vitriol,  aqua 
regis,  or  other  corrofive  liquors,  have  been  employed  in  their  preparation :  for  it 
is  confidently  affirmed  by  many  phyficians,  and  but  faintly  denied  by  fome  chymifts, 
that  the  corrofive  menftruums  made  ufc  of  in  the  preparation  of  remedies,  can  never 
be  fo  exquifucly  wafhed  off  from  them,  but  that  lbme  of  the  falts  will  adhere  to  the 
medicines,  and  pcrniciouily  dilplav  their  corrofive  nature  in  the  body  of  him,  that 
takes  them.    And  it  is  not  to  be  denied,  but  that  many  ignorant  and  venturous  chy- 
iv) ids  do  unfkilfully  (and  therefore  dangcroufly  enough)  imploy  corroGves  fometimes 
w  ithout  any  necellity  or  real  advantage  to  invite  them  to  it,  and  fometimes  without 
fufficiently  freeing  their  medicines  from  the  corroding  falts,  by  whofe  affiftance  they 
were  prepared.    For  it  is  not  always  the  frequency  of  ablution,  though  with  warm 
water,  that  will  fuffice  to  carry  off  the  falts  from  lbme  bodies  ■,  and  therefore  thofc 
great  artifts  Helment  and  Paraceljks  prefcribc  fome  things  to  be  dulcified  by  the  abftrac- 
tion  of  the  water  of  whites  of  eggs  (which,  though  it  feemed  infipid,  hath  been 
found  a  great  dilarmer  of  corrofive  ialts)  and  others  by  the  frequent  diftillation  of 
fpirit  of  wine,  which  indeed  (not  to  mention  the  balfamic  parts  it  may  leave  behind) 
we  have  obferved  to  have  a  faculty  of  carrying  up  with  it  the  falinc  particles  of  fpirit 
of  vinegar  adhering  to  fome  chymical  remedies.    But  all  this  notwithstanding,  Pjrt- 
pbihiSi  there  may  be  leveral  bodies  (and  perhaps  more  than  are  commonly  taken  notice 
of)  which  quite  alter  the  nature  of  the  acid  falts  employed  to  prepare  them,  by  occa- 
fioning  thofc  falts  to  degenerate  into  another  nature,  upon  the  very  a&  of  corroding, 
or  elle  by  fo  affociating  their  own  falts  with  one  of  thofc  of  the  diflblving  men- 
ftruum,  that  from  the  coalition  of  both,  there  emerges  a  third  body  of  differing  in 
qualities  from  either.    As  in  our  experiment  we  find,  that  the  fpirit  of  petre,  which 
is  much  more  lharp  and  corrofive  than  the  ftrongeft  diftillcd  vinegar,  and  the  fixed 
nitre,  which  is  cauftic  like  fait  of  tartar,  and  may,  I  fuppofc,  well  icrve  for  a  poten- 
tial cautery  (as  furgcons  fpeak)  do  by  their  mutual  action  work  themfclves  into  £Ut- 
petre,  which  is  far  enough  from  having  any  eminently  fretting  quality,  and  may  be 
fafely  taken  inwardly  in  a  much  greater  dofc  than  either  of  its  ingredients. 


SECT.  XXXVII. 

How  much  corrofive  falts  may  dulcify  themfclves  by  corroding  fome  bodies,  you 
may  eafily  tiy,  by  pouring  diftilled  vinegar,  or  moderate  fpirit  of  vitriol,  upon  a 
competent  proportion  of  corals,  or  crabs  eyes,  or  pearls  (or,  as  I  fuppofc,  almolf.  any 
teltaceous  body).  And  for  my  part,  though  I  am  very  Ihy  of  imploying  corrofive 
liquors  in  the  preparation  of  medicines  j  yet  I  have  lately  given  a  preparation  of  re- 
fined filvCf  made  with  aqua  forris  itfclf,  or  fpirit  of  nitre,  not  only  innocently,  but  with 
Inch  fuccefs,  that  a  couple  of  experienced  phyficians  themfclves,  that  were  troubled 
with  a  fupcrfluity  of  ferous  humours,  lent  to  requeft  it  of  me  for  their  own  ufe. 

SECT.  XXXVUL 

It  were  therefore  worth  while,  in  every  preparation,  where  corrofive  liquors  are 
wont  to  be  employed,  or  may  fcem  requifite  to  be  fo,  to  confider  the  diftincl  nature 
Lt  the  particular  bodies  to  be  wrought  upon,  or  COnjult  experience,  whether  or  no  tfie 
acid  men  ftruum  do  communicate  to  the  concrete  any  panicles  capable  of  retaining 
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their  fretting  quality  after  the  end  of  the  operation  ;  or  whether  or  no  the  falts  do  not 
fo  fpend  and  tire  diemfelves  in  the  act  of  corroding,  that  being  as  it  were  fheatlicd, 
they  become  unable  to  corrode  any  further  or  whether  or  no  the  menftruum  do  not 
in  the  body  to  be  corroded  meet  with  fome  fuch  faline  particles,  as  may  with  it 
conftitute  a  new  and  inoffenfive  fubftance,  as  when  fpirit  of  vinegar,  by  corroding 
calcined  lead,  is  turned  with  it  into  a  fait,  not  of  an  acid,  but  a  faccharine  taitfc  fuch 
as  invited  chymifb  to  give  it  die  name  of  fugar  of  Saturn.  In  the  former  of  thefe 
cafes  the  medicine  may  be  dangerous,  unlcfs  it  be  after  the  folution  or  corrofion  ended 
exquifitely  dulcified  from  all  remainder  of  the  corrofive  fa!t<.  Buc  in  the  two  latter 
cafes  the  remedies  may,  in  fpite  of  the  corroiivenefs  of  the  menltruurns  employed 
about  them,  be  fafe  and  innocent  enough-,  for  it  matters  not  much,  how  fharp  and 
fretting  the  fevered  ingredients  of  a  remedy  were,  provided  the  remedy  itfelf  refult- 
ing  from  them  be  not  fo.  And  whereas  it  is  objected,  that  in  divers  of  thefe  reme- 
dies the  corrofive  falts  are  not  really  deftroyed,  but  only  difguifed,  becaufe  by  diftil- 
lation  it  is  poflible  to  ieparate  from  them  the  liquors  ufed  about  them  as  corrofive  as 
ever ,  it  may  eafily  be  replied,  that  befides  that,  in  ieveral  medicines,  the  matter  of 
fact  will  not  hold  in  divers  others,  the  objection  built  on  it  is  much  more  fpeciou* 
than  folid  :  for  it  very  little  concerns  us  to  be  fure,  that  out  of  the  medicines  we  take 
or  give,  the  violence  of  fire  cannot  ieparate  corrofive  falts  provided  we  be  duly 
farisfied,  that  no  fuch  fcparation  can  be  made  by  the  heat  or  juices  of  a  human  body. 
And  therefore,  though  it  have  been  affirmed,  that  tartarum  vitriolatum  would  upon 
the  urgent  follicitation  of  a  ftrong  fife,  part  with  much  of  (that  moft  fretting  liquor 
upon  animal  fubftances)  the  oil  of  vitriol,  that  concurred  to  its  production  ;  yet  our 
belt  and  warieft  phyficians,  not  only  chymifts  but  mechodifis,  Icruple  not  to  give  it 
inwardly  in  fcveral  conflitutions  and  diftempers.  And  to  end  this  difcourfe  with  the 
experiment,  that  began  it,  we  clearly  fee,  that  falt-petrc  is  frequently  and  innoxioufiy 
given  inwardly,  though  the  fait,  that  makes  even  aqua  fords  fo  corrofive,  be  the  prin- 
cipal ingredient  of  it,  and  may  by  diftillation  be  driven  from  it. 

SECT.  XXXIX. 

It  would  not  have  been  very  uneafy  for  me,  Pyropbi.'us,  to  have  added  to  divers 
particulars  of  the  pad  difcourfe,  experiments  and  confiderations  tending  to  counte- 
nance or  illuftrate  the  reflections  therein  fet  down :  but  in  the  firit  place,  I  wanted 
leifure  to  expatiate  ;  in  the  fecond  place,  I  was  unwilling  to  anticipate  what  I  have  to 
fay  to  you  in  other  effays,  efpccially  expecting  to  have  elilwhere  occafion  to  make 
mention  of  falt-petre.  And  befides  all  this,  I  am  (to  tell  you  the  truth  ,  defuous  to 
impofc  on  you  a  kind  of  neceflity  of  profecuting  thi*  experiment,  further  tiian,  when 
I  made  it,  I  had  opportunity  to  do.  For  as  1  am  apt  to  think  it  may  prove  a  noble 
©ne,  fo  I  am  fufficiently  fcnfible  of  my  having  not  yet  been  able  to  look  into  the 
bottom  of  it ;  and  that  very  fenfe  of  my  own  ignorance  helped  to  keep  me  from 
lengthening  your  trouble  in  this  eflay,  left  by  folemnly  endeavourirg  to  countenance 
my  conjectures,  I  might  be  thought  dogmatical  in  a  hafty  fcribble,  wherein  it  is 
much  more  my  defign  to  awaken  and  engage  your  curiofity.  than  acquaint  you  with 
my  opinions.  And  yet  I  thought  it  not  amifs  to  mention  the  pall  confiderations, 
fuch  as  they  are,  partly  becaufe  this  one  inltance  feems  fo  fairly  to  accommodate 
more  than  one  notion  of  the  intelligible  philofophy,  which  feems  hitherto  not  to  have 
(o  much  as  employed,  much  lefs  produced,  any  ftore  of  experiments ;  and  partly, 
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becaufc  I  would  have  you  take  notice,  that  more  obfervables  than  one  may  fometimes 
be  very  reafonably  fought  for  in  a  fingle  experiment.  And  perhaps  too,  1  was  willing 
by  my  fpending  a  whole  eflay  upon  one  experiment,  without  allowing  myfelf  to 
wander  often  from  it,  to  invite  you  to  think  with  me,  that  experiments  ought  to  be 
eftimated  by  their  value,  not  their  number  ;  and  that  a  fingle  experiment,  I  fay  not 
fuch  as  that  the  laft  eflay  treats  of,  but  in  general,  fuch  as,  it  may  be,  may  a  well 
deferve  an  entire  treatife,  as  a  great  many  lefs  confidcrablc  ones.  As  one  01  thofe 
large  and  orient  pearls,  that  arc  fit  to  adorn  a  monarch's  crown,  may  out-valuc  a  very 
great  number  of  thofe  little  (though  true)  pearls,  that  are  to  be  bought  by  the  ounce 
in  goldfmiths  and  apothecaries  fhops. 

SECT.  XL. 

Havino  newly  met,  Pyrcpbilns,  with  fome  fmall  trcatifes  freflily  publiflied  by 
Glauberus,  and  not  having  now  the  leifure  to  confiJer,  or  indeed  fo  much  as  to  pcrufe, 
much  lefs  the  opportunity  to  make  trial  of  divers  particulars,  which  by  turning  over 
the  leaves  of  the  book,  I  find  mentioned  by  him  in  relation  to  fait  pctro,  I  muft  re- 
commend to  you  the  care  of  examining  the  particulars  he  delivers ;  and  trying  how 
far  fome  of  them  may  fcrvc  to  correct,  or  to  confirm,  and  how  far  others  may  be  cor-* 
reded  by  what  has  been  in  the  paft  difcourfe  fet  down  concerning  falt-petre  upon  ex^ 
pcrimcnts ;  fome  of  whole  fruits  I  can  yet  Ihew  you,  which  were  made  upon  the 
account  of  the  divifiblenefs  of  nitre  into  fixed  and  volatile  parts,  long  before  the 
publication  of  Glauber's  trcatifes. 
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Advertifements  concerning  the  following  Trcatife. 

THAT  the  author  in  thofc  animadverfions  upon  the  EJfay  touching  Salt-pcire^ 
whereof  the  enfuing  treatife  makes  a  part,  might  with  the  more  freedom  and 
conveniency  add,  alter,  and  even  retrad  as  he  mould  fee  caufe,  he  thought  fit  to 
write  them,  as  if  they  were  made  on  the  work  of  another. 

The  author  hopes,  that  the  equitable  reader,  confidering  that  the  following  parti- 
culars touching  fluidity  and  finnnefs  were  firfl  written  but  by  way  of  annotations  upon 
the  beginning  of  the  above-mentioned  effay,  will  excufe  the  unaccuratenefs  of  the 
method,  as  a  fault  fcarce  cvitable  on  that  occafion.  It  is  alfo  hoped,  that  if  the 
reader  will  remember,  that  he  was  told  in  the  preface  to  the  newly-mentioned  effay, 
that  moft  of  thofe,  whom  to  gratify  that  treatife  and  the  enfuing  notes  on  it  were 
written,  were  addicted  to  the  Epicurean  philofophy  •,  the  author's  explicating  things 
chiefly  according  to  the  atomical  principles  will  not  be  thought  ftrange,  nor  be  looked 
upon  as  a  fure  argument  of  his  being  wedded  to  the  particular  opinions,  wherein  the 
Atomifts  differ  from  other  modern  Naturalifts :  cfpecially,  fince  he  has  on  fome  oc- 
cafions  plainly  enough  intimated  the  contrary,  by  propofmg,  together  with  the  atomi- 
cal ways  of  refolving  a  thing,  another  explication  more  agreeable  to  the  Cartefian, 
or  fome  other  modern  hypothefis. 

The  following  trad  was  entitled,  A  llijlory  of  Fluidity  and  Firmmfs,  becaufc  in- 
deed the  having  let  down  experiments  and  other  matters  of  fad  relating  to  die  fub- 
jeds  treated  of  is  the  main,  though  not  the  only  thing  the  author  dares  pretend  to 
have  done  in  it.  And  he  ftylcs  the  hiitory,  as  it  now  comes  abroad,  Begun  ;  partly, 
becaufc  he  would  invite  abler  pens  to  contribute  their  obiervations  towards  the  com- 
pleating  of  what  he  is  fenfible  lie  has  but  begun  ;  and  partly  becaufc  he  may  hereafter 
if  God  permit,  do  fomething  of  that  kind  himfelf. 

And  laftly,  the  author,  though  troubled  that  he  can  do  it,  dares  not  but  advertife 
the  reader,  that  fome  pages,  partly  a  little  af  ter  the  beginning,  and  partly  about  the 
middle  of  the  following  treatife,  having  been  loft  through  the  negligence  or  miftake 
of  him,  to  whofe  care  the  fheets,  whereon  it  was  written,  were  committed  ;  he  fears 
he  lias  not  been  able,  otherwile  than  very  lamely  and  imperfectly,  to  repair  that  iof$ 
out  of  his  memory. 
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THE 

Hiftory  of  FLUIDITY  and  FIRMNESS. 

The  FIRST  PART. 
Of  FLUIDITY. 


SECTION  L 

WHET  HER  philofophcrs  might  not  have  done  better  in  making  fluidity  and 
firmnefs  rather  ftates  than  qualities  of  bodies,  we  will  not  now  examine.  But 
under  which  foever  of  the  two  notions  we  look  upon  them,  it  is  manifeft  enough, 
that  they  are  to  be  reckoned  amongft  the  molt  general  affections  of  the  conventions 
or  affociations  of  feveral  particles  of  matter  into  bodies  of  any  certain  denomination, 
there  being  fcarce  any  diftinct  portion  of  matter  in  the  world,  that  is  not  either  fluid, 
or  elfe  (table  or  confiftent.  And  therefore,  I  prefume,  it  may  be  well  worth  while 
to  conflder,  what  may  be  the  general  caufes  of  thefe  two  ftates,  qualities,  or  affec- 
tions of  matter  i  and  to  try,  whether  by  aiTociating  chymical  experiments  to  philofo- 
phical  notions,  there  may  not  be  given  at  leaft  a  more  intelligible  and  more  practical 
account  of  both  thefe  fubjects,  than  has  been  hitherto  afforded  us  by  the  doctrine  of 
the  fchools,  which  is  wont  to  appear  very  unfatisfadtory  to  difcerning  men  ;  many  of 
whom  look  upon  what  is  wont  to  be  taught  by  the  Peripatetics,  concerning  fluidity 
and  firmnefs,  as  well  as  other  qualities,  to  be  partly  too  general  to  teach  us  much, 
and  partly  too  obfeure  to  be  underftood.  And  that  which  at  preient  invites  us  to  this 
inquiry  is,  chiefly,  that  fome  circumftances  of  our  author's  experiment,  touching  falt- 
pctre,  may  afford  us  fome  ufeful  affiftance  in  our  defigned  fearch.  For  though  the 
chief  phenomena  and  circumftances  of  the  experiment  may  be  thought  principally 
to  refpect  fluidity  ;  yet  fince  that  and  firmnefs  are  contrary  qualities,  and  fince  it  is 
truly,  as  well  as  commonly,  faid,  that  contraries  furveyed  together  ferve  to  illuftrate 
each  other,  it  may  reafonably  be  hoped,  that  what  the  circumftances  juft  now  related 
may  give  to  the  nature  of  fluidity,  may  facilitate  the  knowledge  of  that  of  compactness : 
ncverthclefs,  we  fhall  often  be  obliged  to  treat  of  thefe  two  qualities  together,  becaufc 
the  experiments  we  are  to  produce  do  many  of  them  relate  to  both. 


SECT.  1L 

A  body  then  fcems  to  be  fluid,  chiefly  upon  this  account,  that  it  confifts  of  cor- 
pufcles,  that  touching  one  another  in  fome  parts  only  of  their  furfaces  (and  fo  being  in- 
contiguous  in  the  reft)  and  feparately  agitated  to  and  fro,  can  by  rcafon  of  the  nume- 
rous pores  or  fpaces  necefiarily  left  betwixt  their  contiguous  parts,  cafily  glide  along 
each  other's  fuperficies,  and  by  k  m  ion  of  their  motion  diffufe  thcmfclves,  till  they 
meet  with  fome  hard  or  refting  body   to  whofe  internal  furface,  by  virtue  of  that 
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motion,  their  fmallnefs,  and  cither  their  gravity,  or  fomething  analogous  or  equiva- 
lent to  it,  they  exquifitely,  as  to  fenfe,  accommodate  themfelves. 

SECT.  III. 

What  notion  Epicurus,  and  the  ancient  Atomifts  his  followers,  had  of  fluid  bodies, 
may  be  learned  from  thelc  verfes  of  his  paraphraft  Lucretius : 

Ilia  autem  del-em  ex  l*vibus  atqut  rotundis 
Effe  magis.,  fluids  qua  carport  fiquida  conjiant. 
Nec  retintntur  enim  inter  fe  glomeramina  qusque, 
Jit  procurfus  item  in  proclive  volubilis  extat. 

And  indeed,  it  is  probable  enough,  that  in  divers  liquors  the  little  furfaces  of  the 
component  particles  are  fmooth  and  flippery,  and  that  their  being  fo  does  much  faci- 
litate the  gliding  of  the  corpufcles  among  themfelves ;  and  confequcntly,  the  fluidity 
of  the  body  they  compofe.  Nor  is  it  to  be  denied,  that  the  fpherical  figure  of  fuch 
corpufcles  may  alfo  conduce  to  their  cafy  rolling  upon  one  another :  but  there  are 
divers  other  figures,  which  may  make  the  little  bodies  endowed  with  them  voluble 
enough  to  conftitutc  a  fluid  fubftance.  And  the  other  qualities  to  be  met  with  in 
divers  liquid  fubftances,  and  even  in  water  itlelf,  and  oil,  fecm  to  argue  their  parts 
to  be  otherwife  lhaped  ;  and  thofe  fluid  bodies,  which  are  not  liquors,  as  air  and 
fire,  feem  to  be  compofed  of  particles  not  all  or  moft  of  them  round,  but  of  very 
various,  and  fometimcs  of  very  irregular  figures  •»  and  yet  that  fuch  bodies  deferve  to 
be  called  fluid  ones,  will  be  manifeft  anon.  And  that  they  make  a  much  more  con- 
fiderable  part  of  the  univerfc,  than  thofe  that  are  wont  to  be  called  liquors,  may  be 
argued  from  hence,  that  except  the  earth,  the  planets,  and  perhaps  too  the  fixed 
ftars,  the  reft  of  the  world,  as  vaft  as  it  is,  feems  to  confift  chiefly,  if  not  only,  of  an 
ietherial,  thin,  and  fluid  fubftance,  as  may  appear  (to  omit  other  arguments)  by  what 
later  aftronomers  have  obferved  concerning  the  free  and  unrefifted  motion  of  fuch 
comets  as  have  by  a  trajeftion  through  the  sether,  for  a  long  time  wandered  tluough 
the  celeftial  or  interftellar  part  of  the  univerfe. 

SECT.  IV. 

And  here  let  us  obferve,  that  it  is  not  neceffary  to  the  fluidity  of  a  body,  nay, 
nor  to  its  appearing  fluid  to  the  eye  itfelf,  that  the  corpufcles  it  confifts  of  be  croude'd 
as  clofe  together  as  they  are  wont  to  be  in  water,  and  other  bodies,  that  are  commonly 
looked  upon  as  the  only  liquors.  For  though  a  parcel  of  matter  no  bigger  than  a 
grain  of  corn,  being  rarified  into  fmoke,  will  pollefs  an  incomparably  greater  fpacc 
than  it  did  before  ■,  and  though,  if  a  body  be  further  rarified  into  flame,  its  cxpanfion 
will  be  yet  much  greater :  yet  both  fmoke  and  flame  may  be  fo  ordered,  as  to  appear 
like  liquors.  We  have  practiled  divers  ways,  to  make  the  fumes  of  bodies  acquire 
a  vilibly-lcvel  fuperficies  like  water ;  but  the  eafieft,  though  not  perhaps  the  belt,  is 
this,  (pan  of  which  I  remember  I  have  foen  performed  as  a  kind  of  trick  by  a  very 
ingenious  pcribn  :)  The  mouth  being  filled  with  the  fmoke  of  rolemary  (that  happen- 
ing  to  be  at  hand  when  I  made  the  experiment)  if  this  fmoke  be  plentifully  blown 
into  a  glali  pipe  of  an  indifferent  fize,  and  open  at  both  ends  j  and  if  when  it  is  wrll 
filled  with  lmokc,  the  lower  end  be  preiently  (topped,  and  the  glafs  be  kept  (till  a 
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whi'e  in  an  crcflcd  poflrure,  the  fumes  will  fettle  by  degrees  to  a  level  fuperficlcs  like 
water  ;  i'o  that,  though  you  gently  incline  the  pipe  any  way,  the  upper  lurfacc  of  the 
fmoke  will  neverthclcfs  quickly  grow  parallel  to  the  horizon.  And  if  the  glafs  be 
further  (but  (lowly)  made  to  Hoop,  the  fmoke  will  feem  to  run  down  in  a  body  like 
water,  whilfl  it  continues  in  the  pipe  ;  though  when  it  is  come  to  the  lower  end  of  it, 
inflead  of  dropping  down  like  water,  it  will  commonly  rather  fly  upwards,  and  dif- 
perfc  itfclf  into  the  air.  And  as  for  flame,  I  forcfee  I  fhall  ere  long  have  occaflon  to 
mention  an  experiment,  whereby  1  have  fometimes  endeavoured  to  Ihew,  that  even 
two  contiguous  flames,  as  expanded  bodies  as  they  are,  and  as  open  as  their  texture 
is,  may  like  vijible  fluids  of  a  differing  kind  retain  diftinft  furfaces. 

SECT.  V. 

But  inftead  of  examining  any  further,  how  many  bodies  are  or  may  be  made  vi- 
fibly  to  appear  fluid  ones ;  let  us  now  re  fume  the  confideration  of  what  it  is  that 
makes  bodies  fluid  :  efpecially,  fincc  having  intimated  fomc  of  the  reafons,  why  we 
arc  unwilling  to  confine  ourfelves  to  the  Epicurean  notion,  we  hope  it  will  the  lefs  be 
difliked,  that  we  thought  fit  to  make  fuch  a  defcription  of  a  fluid  fubflance,  as  may 
intimate,  that  we  conceive  the  conditions  of  it  to  be  chiefly  thefe  three. 

The  firft  is  the  littlenefs  of  the  bodies  that  compofe  it :  for  in  big  parcels  of  mat- 
ter, bcfides  the  greater  inequalities  or  roughncfics,  that  are  ufual  upon  their  furfaces, 
and  may  hinder  the  eafy  Aiding  of  thofe  bodies  along  one  another  •,  and  befides  that 
divers  other  affections  of  a  fluid  body  cannot  well  belong  to  an  aggregate  of  grofs 
lumps  of  matter  •,  bcfides  thefe  things,  1  fay,  the  bulk  itlclf  is  apt  to  make  them 
fo  heavy,  that  they  cannot  be  agitated  by  the  power  of  thofe  caufes  (whatever  they 
be}  that  make  the  minute  parts  "of  fluid  bodies  move  fo  freely  up  and  down  among 
thcmfelves :  whereas  it  would  fcarce  be  believed,  how  much  the  fmallncfs  cf  parts 
may  facilitate  their  being  eafdy  put  into  motion,  and  kept  in  it,  if  we  were  not  able 
to  confirm  it  by  chymical  experiments.  But  we  fee  that  lead,  quickfdver,  and  even, 
gold  itfclf,  though  whilfl:  they  are  of  a  fenflble  bulk,  they  will  readily  fink  to  die 
bottom  of  aqua  regis,  or  any  other  fuch  liquor  v  yet  when  the  rr.enflruum  has  cor- 
roded them,  or  fretted  them  afui'der  into  very  minute  parts,  thofe  minute  corpufclcs. 
grow  then  lb  much  more  capable  of  agitation  than  bctore,  that  quitting  the  bottom 
of  the  liquor,  they  arc  carried  freely  every  way,  and  to  the  top,  with  the  afibciatcd 
parts  of  the  liquor,  without  falling  back  again  to  the  bottom,  Nay,  we  fee,  that  pon- 
t.tious  and  mineral  bodies  divided  into  corpufcles  Imall  enough  may  be  made  fo  light 
and  voluble,  as  to  become  ingredients  even  of  diflilled  liquors ;  as  we  may  learn 
by  wh.  t  fomc  thy  mills  call  the  butter,  others  (fimply )  the  oil,  and  odiers  the  oleum 
i  'aaafc  of  antimony  ;  which,  though  it  be  after  rectification  a  very  limpid  liquor,  yet 
does  in  great  part  confill  of  the  very  body  of  the  antimony,  as  may  appear  (not  to 
mention  its  wtight)  by  thi.%  that  it  is  mod  eafy  to  precipitate  out  of  it  with  fair 
water  Acre  cf  ponderous  white  calx,  reducible  by  art  to  an  antimonial  glafs.  Nay, 
we  make  a  menftruura,  with  which  we  can  eafily  at  the  firtt  cr  fecond  diflillation 
bring  ever  gold  enough,  to  make  the  diflilled  liquor  appear  and  continue  enobled 
with  a  golden  colour. 

And  to  Ihow  yet  more  particularly,  that  great  bodies  are  too  unwieldy  to  conffitute 
dud  ones  •,  we  may  further  obfervc,  how  as  well  nature  ;is  art,  when  either  of  them 
makes  bodies  of  conliderable  bulk  fluid,  Is  wont,  in  order  thereunto,  to  make  a 
cotmmnutiuu  of  theui,  as  wc  may  obfervc  in  divers  examples. 

a  SECT. 


Digitized  by  Google 


7%e  Hijlory  «/  Fluidity,  381 


SECT.  VI. 

Thus  we  fee,  that  in  the  ftomachs  of  dogs,  nature,  to  reduce  bones  into  thofe 
fluid  bodies,  chyle  and  blood,  does  by  fome  powerful  and  appropriated  juice,  whe- 
ther belonging  to  the  ftomach  itfelf,  or  thrown  out  of  the  arteries  in  the  paflage  of 
the  circulating  blood)  diflblve  them  into  parts  fo  minute,  that  the  acuteft  eye  would 
not  tempt  a  man  to  fufpect,  that  fuch  a  liquor  had  ever  been  a  bone.  AnJ  that  it 
may  not  be  objected,  that  this  diflblution  is  chiefly  performed,  or  at  leaft  mull  always 
be  affifted  by  the  liquor,  which  animals  take  into  their  ftomachs  by  drinking  ■,  1  fnall 
reprefent  not  only,  that  we  find  by  experience,  how  little  common  water,  the  only 
ufual  drink  of  dogs,  wolves,  tiff,  is  able  to  diflblve  bone?,  though  they  be  very  long 
not  macerated,  but  boiled  in  it ;  but  that  (if  we  may  believe  natural  hiftorians  and 
credible  travellers)  there  are  fome  forts  of  animals,  as  particularly  camels,  that  may 
be  brought  not  to  drink  once  in  many  days,  even  when  they  travel  in  hot  climates. 
And  to  make  you  think  this  the  lefs  improbable,  I  ihall  add,  that  I  am  familiarly 
acquainted  with  an  ingenious  gentleman,  who,  as  himfelf  and  an  ancient  virtuofo, 
in  whofe  houfe  he  lives,  have  informed  me,  does  ufually  drink  but  once  in  feveral 
days,  and  then  no  exceffive  draught  neither.  And  when  I  afked  him,  how  long  he 
had  actually  abftained  not  barely  from  drink,  but  from  thirfting  after  it  ?  lie  anfwcral, 
that  he  had  once  (fome  few  years  before)  continued  about  nine  days  without  either 
talcing  or  needing  any  drink;  and  he  doubted  not,  but  that  lie  might  have  continued 
much  longer  in  that  ftate,  if  by  diftcmpcring  himfelf  one  night  with  long  and  hard 
ftudy  he  had  not  had  fome  light  inclination  to  take  a  fmall  draught,  which  fcrved  him 
for  about  four  days  longer.  And  when  1  a  iked  him,  whether  that  hot  fummer's  clay, 
that  preceded  the  evening,  wherein  he  happened  to  tell  me  this,  he  had  not  drunk,  at 
all  ?  he  anfwercd  negatively.  And  it  adds  to  the  ftrangenefs  of  this  peculiarity,  that 
this  gentleman  is  in  the  flower  of  his  youth,  being  but  about  twenty-two  years  of  age, 
and  of  a  fanguinc  and  florid  complexion.  And  (to  annex  that  alio  upon  the  by)  I 
learned  by  inquiry  from  him,  that  he  fweats  freely  enough,  as  I  remember  I  faw  him 
do ;  that  his  diet  is  the  fame  with  other  men's,  without  rcftraining  him  from  die  free 
ufe  of  fait  meats  •,  and  that  his  urine  is  in  quantity  much  like  tint  of  ordinary  men 
of  his  age  and  temperament.  But  to  return  to  what  I  was  laying  more  generally  of 
the  ftomachical  menftruum  of  animals  •,  I  (hall  add  on  this  occaiion,  that  to  make 
fome  kind  of  imitation  of  it,  I  prepared,  and  do  elfewhere  mention  and  teach  a  cer- 
tain liquor,  that  I  ufe,  whereby  I  have  in  a  fliort  time,  and  without  fire,  duTociatcd 
the  parts  of  roafted  or  boiled  flefh,  bread,  fruit,  fcfe.  and  pulled  them  alunder  into 
very  minute  bodies,  whereby  I  have  reduced  fometimes  one,  fomciimes  another  of 
them,  together  with  the  menftruum  (which  needs  not  much  exceed  them  in  bulk)  to 
the  confidence  of  a  fluid  body. 

Ws  fee  likewifc,  that  fufion  makes  metals  fluid,  and  in  fuMon  there  is  mantfeftly  a 
comminution  of  the  tnelted  body  •,  the  heat  alone  of  gold,  lilver,  or  iron,  though  in- 
creafed  even  to  ignition,  being  not  able  to  make  thole  metals  become  fluid,  whillt 
they  continue  in  mafles  of  any  fenfiblc  bulk.  To  which  I  (hall  add  anon,  that  even, 
melted  metals  may  have  their  fluidity  incrcaled  by  a  yet  further  comminution  of  their 
parts. 

SECT. 
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SECT.  VII. 

And  to  rcfume  here  the  confideration  of  that  very  difficult  queftion,  which  we 
have  ellcwhere  mentioned,  it  feems  well  worth  inquiry,  whence  it  happens,  that  in 
the  diftillation  of  common  fait  and  other  faline  -bodies,  which  not  only  are  not  fluid, 
but  are  hard  even  to  brittlencfs,  there  will  yet  be  obtained  a  perfect  and  permanent 
liquor,  and  from  fome  of  them  a  very  confiderablc  proportion  of  it.  In  anfwer  to 
this  queftion  it  may  indeed  be  faid,  that  in  divers  dry  bodies,  fuch  as  harts-horn, 
wood  and  bones,  committed  to  diftillation,  the  fire  does  -no  more  than  feparate 
the  aqueous  or  other  liquid  parts  from  the  others,  wherewith  they  were  blended  in 
the  concrete,  and  bring  them  together  into  the  receiver,  where  they  convene  into  a 
liquor.  But  befides  that  this  itlelf  is  perhaps  more  eafily  faid  than  proved,  it  does 
not  reach  the  propounded  difficulty  :  for  with  what  probability  can  it  be  affirmed  of 
bodies,  that  have  been  already  calcined  or  melted  ?  fuch  as  are  the  red  calx  of  vitriol, 
and  fluxed  fea-falt,  6fr.  which  yet  afford  liquors,  though  their  aqueous  and  other 
loofer  parts  have  been  already  driven  away  by  a  ftrong  fire  before  their  being  expofed 
to  diftillation.  I  have  fometimes  then  confidered,  whether  it  may  not  feem  lefs  im- 
probable to  conjecture,  that  the  vehement  agitation  produced  in  fuch  bodies  by  the 
violence  of  heat  does  both  divide  them  into  minute  corpufcles,  and  drive  over  fwarms 
of  them  into  the  cold  receiver,  where  lofing  their  former  vehemence  of  agitation,  they 
arc  reduced  into  a  liquor,  chiefly  (for  I  would  not  exclude  concurrent  caufes)  by  rea- 
fon  that  the  fire  happened  to  rend  the  concrete  into  parts,  by  their  extreme  littlenefs, 
or  their  ftiape,  or  both,  fo  eafy  to  be  tumbled  up  and  down,  that  the  wonted  agitation 
of  the  air,  propagated  by  the  interpofed  bodies  or  medium,  or  elfe  that  the  fame 
caufe,  whatever  it  be,  that  gives  the  air  its  wonted  agitation,  is  able  to  give  fuch 
minute  corpufcles  enough  of  it  to  keep  them  fluid. 

SECT.  VIII. 

That  there  is  conftantry  in  the  air  a  various  motion  of  the  fmall  parts,  will  be 
anon  declared.  That  alfo  fome  bodies  will  be  kept  fluid  by  a  much  lefs  meafure  of 
agitation  than  is  requifitc  to  others,  feems  probable  from  hence,  that  wine  will  con- 
tinue a  liquor  in  fuch  a  languid  warmth  of  the  air,  as  will  not  keep  the  parts  of 
water  moving,  but  permit  them  to  reft  in  the  form  of  ice.  And  in  cold  countries, 
v,.iere  wine  itlelf  would  congeal,  (as  I  have  by  art  made  it  do  here  in  England)  it  is 
obierveii,  that  though  the  more  aqueous  parts  will  by  the  lofs  of  their  motion  be 
turned  into  ice,  yet  the  more  fubtile  and  fpirituouS  parts  remain  unfrozen-,  and  fo  do 
divers  other  liquors  (efpecially  chymical)  of  very  fubtle  and  voluble  parts.  And  the 
corpufcles,  that  chicfiy  compofe  that  body,  which  is  p-operly  called  the  air,  though  it 
appears  br  weatlier-glafles,  that  cold  may  very  much  contribute  to  condenle  it,  (that 
is,  to  occafion  the  approach  of  its  parts  to  one  another,  or,  reduce  them  to  a  cloicr 
order)  have  not  been  obferved  to  be  frozen  by  any  degree  of  cold  whatfoever  -,  which 
item!,  to  proceed  from  hence,  that  by  realbn  of  their  extreme  littlenefs,  (not  excluding 
their  figure )  there  cannot  be  fo  litde  of  agitation  about  the  earth,  as  not  to  be  lufE- 
cicnt  to  continue  bodies,  and  confequently  to  keep  them  fluid. 

Now, 
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Now,  that  likewife  it  is  poffiblc,  that  a  falinc  fpirit  fhould  confift  at  leaft  in  great 
part  of  very  minute  grains  of  fait,  we  elfewhere  declare  \  where  it  is  taught,  that  a 
fal-armoniac  may  be  made  by  fpirit  of  urine  and  fpirit  of  fait,  as  the  common  fal- 
armoniac  is  made  with  crude  fait :  and  there  a  way  is  alio  Ihewn,  how  thefe  two  faks, 
(the  urinous  and  the  other)  as  ftrittly  as  they  are  united  in  the  compound,  may  be 
readily  divorced.  And  agreeably  to  this  I  obferve,  that  as  (according  to  what  I  elie- 
where  note)  a  common  aqua  fortis  may  be  enabled  to  duTolve  gold,  (on  which  of 
itfelf  it  will  not  faften)  by  the  addition  of  fpirit  of  fait;  fo  I  find,  that  common  crude 
fait  barely  diifolved  in  it  will  give  it  the  like  power  of  working  upon  gold.  Nay,  I 
have  tried,  that  crude  nitre,  diffolved  in  good  fpirit  of  fait,  may  make  it  ferve  for 
an  aqua  regis.  And  I  remember  on  this  occafion,  that  having  enquired  of  the  moft 
noted  perfon  in  Holland  for  the  diftilling  of  corrofive  waters,  what  was  the  grcateft 
proportion  of  diftilied  liquors,  that  ever  he  was  able  to  obtain  from  fea-falt ,  he 
(though  a  man  not  given  fo  much  as  to  boafting)  affirmed  to  me,  that  by  uung 
inftead  of  the  ordinary  Caput  mortuum,  as  brick-duft,  fand,  &t.  (chat  chymifts  are 
wont  to  mingle  with  fait  before  they  diftil  it)  a  certain  whitiih  clay,  he  had  fome- 
times  brought  over  almoft  the  whole  body  of  fait  into  a  liquor ;  infomuch  that  from 
a  pound  of  fait  he  could  draw,  and  that  without  any  extraordinary  trouble  or  degree 
of  fire,  fourteen  ounces  of  liquor.  And  when,  becaufe  I  fufpe&ed,  that  much  of 
this  might  be  water  forced  from  the  clay  mingled  with  the  fait,  1  enquired,  whether 
he  had  ever  dephlegmed  this  liquor ;  he  anfwered  me,  that  he  had  purpofcly  done  it  * 
and  fometimes  found  no  lefs  than  about  twelve  ounces  of  it  to  be  ftrong  rectified 
fpirit :  which  brought  into  my  mind  that  almoft  incredible  pafiage  of  Beguinus,  who 
fomewhere  teaching  the  diftillation  of  another  fait,  adds  to  the  end  of  his  directions, 
that  if  you  have  wrought  well,  you  fhall  get  from  a  pound  of  the  matter  a  pound  of 
fpirit.  But  becaufe  from  all  thefe  liquors,  diftilledfrom  fuchkind  of  falts,  it  is  pof- 
fible  either  by  rectification,  or  fomc  more  philofophical  way,  to  obtain  a  portion  of. 
phlegm  or  water,  I  leave  it  to  further  enquiry,  whether  or  no  the  fluidity  of  thefe 
diftilled  liquors  may  not  in  divers  cafes  be  in  part  furthered  by  the  mixture  of  fbme 
particles  of  an  aqueous  nature,  (fuch  being  fit  to  make  diflblvers  and  vehicles  for 
falts)  which  may  not  abfurdly  be  fufpected  to  have,  been  produced  by  the  aftion  of 
the  fire,  upon  the  concrete  committed  to  diftillation  -,  if  we  allow,  with  that  famous 
chymift  Helmenty  that  by  the  alkaheft  all  grofi  bodies  may  be  totally,  and  that,, 
without  it,  even  oil  and  fait  may,  in  great  part  (and  that  without  additaments)  be  re- 
duced into  infipid  water. 

S  E  C  T.    IX. . 

We  fliall'  anon,  (when  we  come  to  treat  of  firrnnefs)  mention  our  having  made  a., 
certain  fubftance  fo  difpofed  to  fluidity,  that  it  may  bo  made  to  change  the  liable 
confiftence  for  a  liquid  one,  by  fo  fmall  an  agitation,  as  only  the  furpUilage  of  thatr. 
which  the  ambient  air  is  wont  to.  have  about  the  middle  even  of  a  winter's  day,  above 
what  it  hath  in  the  firft  or  latter  part  of  iu  Nay,  we  have  made  even  a  metalline 
fait  or  vitriol  capable  of  this  proclivity  to  liquefaction,  cf  which  we  have  unques- 
tionable witnefles.  And  therefore,  it  need  not  appear  incredible,  that,  other  heaps 
or  aggregates  of  corpufcles  much  lighter  than  thefe,  though  heavier  than  thofc  of" 
the  air,  may  have  all  their  parts  fo  minute  and.  fitted  for  motion,  that  the  wonted  agi- 
tation of  the  air  may  not  only  about  noon,  but  at  all  other  times  of  the  day,  keep 
them  in  motion,  and  thereby  in  the  ftate  of  fluidity. 

SECT. 
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SECT.  X. 

And  here  I  muft  add,  that  it  was  not  altogether  without  caufc,  that  I  lately  took 
notice  of  the  lhapes  as  well  as  the  fizes  of  bodies,  in  reference  to  their  fitnefs  to  con- 
ftitutc  fluid  ones.  For  though  I  be  not  fore,  but  that  in  thofe  bodies,  as  fal-armo- 
niac,  antimony,  ife.  which  are  by  the  fire  fublimcd  into  flowers  rather  than  diftilled 
into  liquors,  the  magnitude  of  the  component  corpufcles  may  not  be  a  hinderance 
to  the  fluidity  of  the  body  they  conftitutc  •,  yet  this  feems  as  probably  referable  to 
their  figure,  unapt  for  the  requifuc  motion,  as  to  their  bulk.  And  I  have  fometimes 
made  to  this  pnrpofc  this  experiment ;  that  by  flowly  diltilling  oil-olive  per  ft  in  a 
glafs-retort,  (placed  in  land)  I  found,  as  I  expected,  that  about  the  third  part  of  the 
oil,  which  was  driven  over  into  the  receiver,  did  there  coagulate  into  a  whitifli  body 
almoft  like  butter.  So  that  although  it  Itemed  manifrir.  by  the  ffrong  fmell  and  very 
piercing  talte  of  this  white  fubilance,  that  the  oil,  which  affbrdedit,  had  its  par- 
ticles, as  it  were,  torn  in  pieces;  and  though  diffillation  be  wont  to  obtain  liquors 
even  from  confident  bodies ;  yet  in  our  experiment  of  a  concrete,  that  is  naturally 
fluid,  the  diftilled  liquor  itfelf  proves  not  to  be  lb  :  of  which  no  cattle  feems  more 
obvious,  than  that  the  newly-acquired  fhape  of  the  diflipated  parts  of  the  oily  cor- 
pufcles makes  them  unfit  for  motion  ;  either  absolutely  fpeaking,  or  at  leaft  in  refpeft 
of  one  another,  by  making  them  lefs  pliant  than  formerly,  or  giving  them  a  figure 
more  cafy  to  be  entangled  with  the  neighbouring  corpufcles,  or  elfe  by  making  their 
furfaces  lefs  fmooth  and  flippery  than  before. 


SECT.  XL 

But  to  return  thither,  whence  we  have  digreffed,  and  mention  fome  more  familiar 
examples  of  the  conducivenefs  of  the  fmallnefs  of  a  body's  disjoined  parts  to  its 
fluidity,  we  may  take  notice,  that  of  bodies,  that  confift  of  incoherent  parts,  and 
arc  made  up,  as  it  were,  by  aggregation,  thofe  de  ceteris  partiius,  in  their  being 
-poured  out,  mod  refemble  liquors,  that  are  the  fmalleftj  as  would  appear  upon 
the  emptying  leveral  lacks,  the  one  of  apples,  the  other  of  walnuts,  the  third  of 
filberts,  the  fourth  of  corn,  the  fifth  of  fand,  and  the  fixth  of  flour. 

CONFECTIONERS  alio,  cooks,  and  others,  that  make  much  ufe  of  whites  of  eggs, 
will  eafily  reduce  thole  clammy  and  vicious  bodies  into  a  thin  and  fluid  fubftance,  to 
which,  tor  its  affinity  with  water,  many  give  the  fame  name:  and  yet  this  difference 
of  fluidity  being  effected  only  by  long  -and  Ikilfully  beating  the  mafs  with  a  whilk,  or 
even  with  a  fpoon,  feems  to  be  produced  but  by  pulling  afundcr  the  parts  (which, 
perhaps,  before  were  long  and  fomcwhat  twined)  and  breaking  them  into  a  lhorter  or 
leifer,  and  confequently  more  voluble  ones.  And  I  remember,  I  have  feen  a  good 
quantity  of  that  jelly,  that  is  fometimes  found  on  the  ground,  and  by  the  vulgar 
called  a  ftar-lhoot,  as  if  it  remained  upnn  the  extinction  of  a  falling  ftar,  which  being 
brought  to  an  eminent  phyfician  of  my  acquaintance,  he  lightly  digefted  it  in  a  well- 
ftopt  glafs  for  a  long  time,  and  by  that  alone  refolved  it  into  a  permanent  liquor, 
wludi  he  extols  as  a  fpecifick  to  be  outwardly  applied  againlt  wens. 
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SECT.  XII. 

And  here  we  will  fubjoin  an  obfervation  afforded  us  by  the  art  of  calling,  which 
has  fometimes  yielded  us  a  not  unpleafant  diverfion.  It  is  obferved  then  by  gold- 
fmitha  well  verfed  in  that  art,  (and  has  been  recommended  to  me  by  an  artificer  emi- 
nently flcilful  in  it)  as  one  of  the  chief  remarks  belonging  to  it  •,  that  when  any  fuch 
curious  work  of  filver  is  to  be  cait,  as  requires,  that  the  impreflion  of  hairs  or  very 
flender  lines  be  taken  off  by  the  metal,  it  is  not  enough,  that  the  filver  be  barely 
melted  but  it  muft  be  kept  a  confiderable  while  in  a  ftrong  fufion  :  for  if  it  be  too 
foon  poured  out,  the  figure  it  will  make  will  be  but  blunt  whereas  if  it  be  kept  a 
competent  time  in  fufion,  the  matter  becoming  thereby  more  liquid  as  well  as  hotter, 
will  be  thin  enough  to  run  into  the  fmalleft  cavities  of  the  mould,  and  fo  receive  a 
figuration  even  from  the  delkateft  of  them.  Whence  it  may  probably  be  deduced, 
that  fomc  bodies  already  fluid  may,  by  a  further  comminution  of  their  parts,  be 
made  yet  more  fluid.  The  like  increafe  of  fluidity  may  be  obferved  in  fome  other 
fluid  bodies,  efpccially  unctuous  ones,  as  turpentine,  oil,  iSc.  when  heat  begins  to 
break  as  well  as  agitate  their  parts. 

I  may  clfcwhere  have  occafion  to  mention,  how,  by  the  operation  of  the  fire,  the 
cryftalline  fait  of  urine  may  be  reduced  without  additaments  to  a  ftrong  and  ponderous 
liquor :  though  in  this,  as  perhaps  alfo  in  fome  of  the  former  inftances,  it  is  not  unlikely, 
that  (as  we  may  hereafter  more  particularly  declare)  there  may  concur  to  the  pro- 
duced change  of  confiftence,  fome  alteration  in  the  figure  of  the  corpufcles,  whereof  the 
firm  body  confifted. 

And  if  that  be  true,  which  Helmont  in  feveral  places  affirms  of  his  prodigious 
liquor,  alkaheft,  it  is  poffible  to  turn  plants,  animals,  ftones,  minerals,  metals,  or 
whatever  kind  you  pleafe  of  confiftent  body  here  below,  into  a  liquor  equiponderant 
to  the  refolvcd  concrete  :  which  (if  granted)  fcems  to  argue,  that  the  molt  folid  body, 
by  being  divided  into  parts  fmall  enough  to  be  put  into  motion  by  the  caufes,  that 
keep  thofe  of  water  and  other  liquors  in  agitation,  may  become  fluid  bodies.  And 
this  intimation  I  fhall  add  for  the  fake  of  philofophers,  that  barely  by  long  digeftions, 
(and  much  more  if  they  be  helped  by  feafonably-repeated  diftillations)  in  exa&ly 
ftopped  velTels,  and  a  due  degree  of  heat,  there  may  be  made  in  the  parts  of  many 
bodies,  both  vegetable  and  animal,  fo  great  a  change  from  the  ftate  of  confiftence 
to  that  of  fluidity,  as  thofe,  that  contenting  themfelves  with  ordinary  courfes  of 
chymiftry,  have  not  had  a  peculiar  curiofity  for  trials  of  this  nature,  will  not  be 
forward  to  expect. 

S  E'C  T.  XIII. 

The  fecond  of  the  abovementioncd  three  conditions  is,  that  there  be  ftore  of  vacant 
fpaces  intercepted  betwixt  the  component  particles  of  the  fluid  body,  or  at  leaft  r.bout 
thofe  of  them,  that  are  fuperficial :  for  without  this  there  will  not  be  room  for  each 
of  the  corpufcles  to  continue  its  agitation  upon  the  furfaccs  of  the  neighbouring  ones  j 
and  there  would  be  no  ceflion  of  any,  becaufe  there  would  be  no  place  unpoflefled 
for  the  impelled  corpufcle  to  be  received  in.  But  when  I  fpeak  of  vacant  fpaces,  or- 
dinarily, (if  not  always)  pequifitc  to  be  intercepted  betwixt  the  particles  of  fluid 
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bodies  i  I  intend  not  to  determine,  whether  or  no  fuch  fpaces  ftiould  or  may  be  va- 
cuities properly  fo  called  j  it  being  commonly  fuffkient  to  this  fecond  condition  of  a 
fluid  body,  that  in  the  little  fpaces  intercepted  between  thofe  that  either  are,  or  at 
leaft  arc  confidercd  as  foltd  parts,  there  be  none  but  fuch  as  will  eafily  yield  to  them, 
and  cannot  confiderably  refift  the  freedom  of  their  motions. 

Which  being  prcmifed  to  keep  this  condition  from  being  miftaker,  we  may  in 
confirmation  of  it  take  notice,  how  fnow,  which  at  its  rirft  falling  is  of  a  loofe  and 
open  texture,  does  eafily  yield  to  the  imprefiions  of  the  hand :  but  when  by  being 
ftrongly  comprefTcd  and  formed  into  balls,  the  little  icy  bodies  it  confifts  of  are 
brought  into  a  clofer  order,  and  many  of  them  thruft  into  the  little  fpaces  formerly 
poflelfed  only  by  the  yielding  air,  they  become  unable  to  give  way  to  the  motions  of 
our  hand  as  before,  but  compofe  a  hard  and  refilling  body.  We  fee  alfo,  that  when 
water  is  ftrongly  forced  into  and  kept  comprefled  in  a  bladder,  fo  that  its  exterior 
particles  have  not  about  them  as  before  the  yielding  air  to  give  way  to  them,  when 
they  fhould,  according  to  their  wont,  fwell  about  the  fides  of  the  bodies  that  endea- 
vour to  prefs  it  inwards,  it  emulates  a  hard  body,  and  refills  fuch  motions  as  other- 
wife  it  would  readily  yield  to  -,  unlefs  a  more  eafy  ceilion  be  occafioncd  by  the  retching 
of  the  moiftcned  bladder  itfelf. 

And  I  chufe  to  inftance  in  a  bladder  diftended  with  water,  rather  than  in  one  full 
of  air,  becaufe,  though  this  latter  will  alfo  emulate  a  hard  body,  yet  in  this  cafe 
the  tenfion  of  the  bladder  would  perhaps  be  afcribed  to  a  kind  of  fpring,  which  divers 
experiments  have  taught  us  to  belong  to  the  air  :  whence  it  might  be  faid,  that  fince 
the  inclofid  air  will  fuller  itfelf  to  be  thruft  inward  a  good  way,  though  it  will  quickly 
when  permitted  fly  out  again;  the  hardnefs  of  a  well-blown  bladder  proceeds  not 
from  v/ant  of  the  rooms  requifite  to  the  cefiion  of  the  aerial  corpufcles,  but  to  the 
motion  of  reftitution  natural  to  them ;  when  like  an  innumerable  company  of  little 
bows  or  fpring*,  being  bent  by  the  force  that  comprefies  the  fides  of  the  bladder,  they 
do,  ?s  foon  as  it  is  taken  off,  ftretch  themfelvcs  out  again  (fome  one  way,  fome  ano- 
ther) as  far  as  is  permitted  them  by  the  imprifoning  bladder,  which  they  thus  every 
way  keep  ftrongly  diltcnded. 

But  this  having  of  vacant  fpaces,  or  fome  yielding  matter  about  the  corpufcles  of 
a  fluid  body,  leans  requifite  to  its  being  fo,  but  as  what  in  a  fchool-term  one  may  call 
a  Removens  probibens  \  I  mean,  only  as  it  obviates  that  impediment  to  their  motion, 
which  exquifite  fulnefs  may  be  conceived  to  give  to  the  various  glidings  amongft  • 
themfelvcs  of  the  parts  of  a  body  ftippofed  to  be  perfedly  of  the  fame  hardnefs  or 
foftnefs,  or,  if  you  plcafe,  altogether  equally  difpoled  or  indifpofed  to  yield  to  one 
another.  And  although  in  fuch  bodies,  as  water,  wine,  oil,  quickfilver,  and  the 
like,  that  are  generally  agiced  upon  to  be  fluid  liquors,  it  will  I  prefume  be  granted, 
that  this  fecond  condition  we  have  been  fpeaking  of  may  take  place ;  yet  I  will  not 
fay,  that  it  were  altogether  abfiird  to  queftion,  whether  there  may  not  be  a  portion  of 
matter  confifling  of  parts  fo  minute,  and  fo  agitated,  and  confequently  fo  eafy  to  be 
either  crumbled  into  yet  fmaller  parts,  or  fqucezed  into  any  figure  as  occafion  re- 
quires, that  they  may  inceflantly  change  places  among  themlelves,  and  thereby 
t«  nftitute  a  moft  fluid  body,  without  any  vacuities,  receptacles,  or  yielding  matter 
about  them,  unlefs  perhaps'  it  be  about  the  exterior  parts  of  thofc  of  them,  that  from 
time  to  time  happen  to  be  the  fuperficial  corpufcles  of  this  thinneft  liquor.  But 
tliough  we  have  laid,  that  this  may  be  queftioncd  without  abfurdity,  yet  it  will  not 
fo  much  concern  us  in  this  place  to  examine,  whether  the  affirmative  may  be  ra-  1 
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fionally  maintained,  as  to  proceed  to  confider  what  is  farther  requifite  to  that  ftatc 
of  matter  we  are  now  treating  of,  efpecially  the  qualification  yet  unmentioned  fecm- 
ing  to  be  the  principal  of  all. 

SECT.  XIV. 

For  the  third  and  chief  condition  of  a  fluid  body  is,  that  the  particles  it  con fi its 
of  be  agitated  varioufly  and  apart,  whether  by  their  own  innate  and  inherent  motion, 
or  by  fomc  thinner  fubftance,  that  tumbles  them  about  in  its  p adage  through  them. 
For  this  fecms  to  be  the  main  difference  betwixt  folid  ice  and  fluid  water,  that  in  the 
one  the  parts  (whether  by  any  newly-acquired  texture,  or  for  want  of  l'ufficient  heat 
to  keep  them  in  motion)  being  at  reft  againft  one  another,  refill  thole  endeavours  of 
our  fingers  to  dilplace  them,  to  which  in  the  other,  the  parts  being  already  in  motion, 
cafily  give  way.  For  whereas  in  the  ice,  every  part  actually  at  reft  mult  by  the  law 
of  nature  continue  fo,  till  it  be  put  out  of  it  by  an  external  force  capable  to  furmount 
its  refiftance  to  a  change  of  its  prefent  ftatc ;  in  water  each  corpufcle  being  actually 
(though  but  (lowly)  moved,  we  need  not  begin  or  produce  a  new  motion  in  it,  but 
only  byafs  or  direct  that,  which  it  has  already,  which  many  familiar  inftances  mani- 
feft  to  be  a  much  eafier  talk.  From  this  agitation  of  the  fmall  parts  of  liquors  it 
comes  to  pafs,  that  thefe  little  bodies,  to  continue  their  motion,  do  almoft  inceflantly 
change  places,  and  glide  fometimes  over,  fomctime  under,  and  fometimes  by  the 
fides  of  one  another.  Hence  alfo  may  be  rendered  a  reafon  of  the  foftnefs  of  fluid 
bodies,  that  is,  their  yielding  to  the  touch  :  for  the  particles  that  compole  them  being 
fmall,  incoherent,  and  varioufly  moved,  it  can  be  no  difficult  matter  (as  we  lately 
intimated)  to  thruft  them  out  of  thofc  places,  which  being  already  in  motion  they 
were  difpofed  to  quit,  efpecially  there  being  vacant  rooms  at  hand,  ready  to  admit 
them  as  foon  as  they  are  d  il placed.  And  hence  it  likewife  happens,  that  thefe  little 
bodies  muft  be  very  cafily  moveable  any  way  upon  the  motion  of  the  mais  or  liquor, 
which  they  compole  ■  and  that  being  very  fmall,  and  moving  fo  many  ways,  they 
cannot  but  (according  to  Arijlotle's  definition  of  things  fluid)  be  very  unfit  to  bound 
thcmfelvcs,  but  very  cafy  to  be  bounded  by  any  other  firm  body  -,  for  that  hinders 
them  from  fpreading  any  further :  and  yet  to  continue  their  various  and  difiufive 
motion  as  much  as  they  can,  (efpecially  their  gravity,  at  Icaft  here  about  the  earth, 
equally  deprcfling  and  thereby  levelling  as  to  fenfe  their  uppcrmoft  fuperficies)  they 
muft  neccflartly  move  to  and  fro,  till  their  progrefs  be  flopped  by  the  internal  furface 
of  the  vefTel,  which  by  terminating  their  progrefs  (or  motion  toward  the  fame  part) 
does  confequently  neceflitatc  the  liquor  thofc  little  bodies  compofe,  to  accommodate 
itfelf  cxaftly  (for  aught  the  eye  is  able  to  difcern  to  the  contrary)  to  its  own  figure. 

SECT.  XV. 

This  fliort  and  general  account  of  fluidity  may,  we  hope,  be  as  well  further  ex- 
plicated and  illuftratcd,  as  confirmed,  by  the  following  inftances  and  experiments ; 
and  therefore  we  (hall  forthwith  proceed  to  them. 

And  it  will  be  fit  to  mention  in  the  firft  place  thofe,  that  are  afforded  us  by  the 
bod?  our  author  treats  of,  falt-petre  ;  diey  having  occafioncd  our  writing  about  this 
fubj'c-ft. 

D  d  d  2  Salt- 
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Salt-Petre  then  may  be  made  fluid  two  feveral  ways,  cither  by,  or  without  a 
liquor. 

Bv  the  intervention  of  a  liquor  it  puts  on  the  form  of  a  fluid  body,  when  being 
diflblved  in  water  or  aqueous  juices,  it  is  not  by  the  eye  diftinguifliable  from  the  fol- 
vent  body,  and  appears  as  fluid  as  it  \  which  feems  to  proceed  from  hence,  that  the 
agitated  particles  of  the  water  piercing  into  the  joints  or  commiflures  of  the  corpufcles 
of  the  fait,  do  disjoin  them,  and  thereby  divide  the  nitre  into  parts  fo  fmall,  that  it  is 
cafy  for  thofe  of  the  water,  wherewith  they  arc  aflbciated,  not  only  to  fupport  them, 
but  move  them  to  and  fro :  whence  it  comes  to  pafs,  that  thefe  particles  being  fo  fmal), 
and  lwimming  fome  one  way,  fotne  another  in  the  yielding  body  of  water,  make  no 
fuch  refinance  againft  the  motion  cither  of  a  man's  hand,  or  other  external  body,  that 
Arrives  to  difplace  them,  as  they  did  in  their  faline  form. 

But  that  with  much  lefs  liquor  a  nitrous  body  may  be  rendered  fluid,  may  appear 
to  him,  that  lhall  expofc  fuch  fixed  nitre,  as  our  author  teaches  to  make,  to  the  moift 
air  of  a  cellar:  for  there  it  will  run  per  deliquium,  (as,  chymilts  ipeak)  into  a  liquor, 
which  confifts  of  no  more  aqueous  particles,  than  are  neceflary  to  keep  the  faline  ones 
(which  feem  to  be  much  fmaller  than  thole  of  unanalyzcd  nitre)  in  the  agitation 
requifite  to  fluidity. 

SECT.  XVI. 

And  hence  we  may  proceed  to  confidcr,  what  fluidity  felt-petre  is  capable  of  with- 
out the  intercurrence  of  a  liquor :  and  this  may  be  two-fold.    For  firft,  if  it  be 
beaten  into  an  impalpable  powder,  this  powder,  when  it  is  poured  out,  will  emulate 
■  liquor,  by  rcafon  that  the  fmallncls  and  incoherence  of  the  parts  do  both  make 
them  ealy  to  be  put  into  motion,  and  make  the  pores  they  intercept  fo  fmall,  that 
they  feem  not  at  a  diltance  to  interrupt  the  unity  or  continuity  of  the  mafs  or  body. 
But  this  is  but  an  impcrfccT:  fluidity,  both  becaufe  the  little  grains  or  corpufcles  of 
fait,  though  cafily  enough  moveable,  are  not  always  in  actual  motion  }  and  becaufe 
they  continue  yet  fo  big,  that  both  they  and  the  fpaces  intercepted  betwixt  them  are, 
near  at  hand,  perceivable  by  fenfe.    But  if  with  a  ftrong  fire  you  melt  this  powdered 
nitre,  then  each  of  the  faline  corpufcles  being  fub-divided  into  I  know  not  how 
many  orhcrs,  and  thefe  infenfible  parts  being  varioufly  agitated  by  the  fame  heat, 
(both  which  may  appear  by  their  oftentimes  piercing  the  crucible  after  fufion,  where- 
in they  lay  very  quietly  before  it)  the  whole  body  will  appear  a  perfect  liquor,  and  be 
thought  Inch  by  any  beholder,  that  (hall  judge  of  it  but  by  the  eye :  and  fuch  alio  is 
the  fluidity  of  melted  metals,  in  which,  when  they  are  brought  to  fufion  in  vaft  quan- 
tities, 1  have  fecn  the  furfacc  waved  like  that  of  boiling  water,  and  fometimcs  parcels 
of  liquor  thrown  up  a  pretty  way  into  the  air.    And  not  only  fire,  and  other  a&ually 
and  manifeftry  hot  bodies,  are  able  to  make  fome  hard  ones  fluid,  but  it  feems  alfo, 
that  fome  bodies  may  be  brought  to  fluidity  by  others,  which  to  the  touch  appear 
cold,  if  they  be  but  fitted  to  change  the  texture  of  the  hard  body,  and  put  its  in- 
flected parts  into  a  convenient  motion ;  as  may  be  lecn  in  the  chymical  experiment  of 
turning  the  brittle  body  of  camphire  into  an  oil  for  the  time,  by  letting  it  lie  upon 
aqua  fortis,  which  perhaps  blends  and  complicates  the  formerly  rigid  particles,  and 
puts  them  into  fuch  a  motion,  that  they  do  as  well  glide  along  as  fomcwhat  twine 
about  each  other.    And  I  further  tried,  (not  having  found  it  mentioned  by  the 
chymifls)  that  camphire  may  by  a  dexterous  application  of  heat  be  brought  in  clofe 
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glaflcs,  both  to  flow,  and  to  boil  almoft  like  oil.  It  is  true,  that  thefe  liquors  taken 
from  the  fire  quickly  lofe  that  name,  and  grow  folid  again.  But  the  duration  of  a 
thing  is  not  always  neceflary  to  denominate  it  fuch ;  for  the  leaf  of  a  tree,  for  inftance, 
whilft  it  flouriflics,  may  be  as  truly  green  as  an  emerald,  though  the  leaf  will  after  a 
while  wither  and  turn  yellow,  which  the  ftone  will  never  do  :  and  in  cold  climates, 
where  lakes,  i£c.  at  other  times  navigable,  are  fometimes  frozen  fo  hard,  that  carts 
and  even  great  ordnance  may  fafely  be  drawn  over  them,  ice  and  water  arc  the  one  a 
liable,  and  the  other  a  liquid  body,  notwithftanding  that  the  fame  portion  of  matter, 
which  at  one  time  is  frozen  into  a  hard  and  lblid  fubftance,  was  a  little  before  a 
fluid  body,  and  (now  and  then  in  a  very  ftiort  time)  will  be  thawed  into  a  liquor 
again. 

SECT.  XVII. 

I  know  not  whether  it  be  rcquifite  to  take  notice,  that  the  fluidity,  which  lalt- 
pctre  acquires  upon  fufion  by  fire,  feems  very  much  of  kin  to  that,  which  is  acquired 
by  folution  in  water.  But  if  fuGon  be  made  rather  by  the  ingrefs  and  tranfeurfions 
of  the  atoms  of  fire  themfelves,  than  by  the  bare  propagation  of  that  motion,  with 
which  the  agitated  particles  that  compote  fire  beat  upon  the  out-fide  of  the  vcffcls, 
that  contain  the  matter  to  be  melted  ;  in  fuch  cafe,  I  lay,  both  thole  kinds  or  man- 
ners of  fluidity  newly  afcribed  to  falt-pctre  will  appear  to  be  caufed  by  the  pervafion 
of  a  foreign  body :  only  in  diflblution  the  fluid  body  is  a  vifible  and  palpable  liquor, 
and  confequently  more  grofs,  whereas  in  fufion  the  fluid  fubftance  that  permeates  it  is 
more  thin  and  fubtile,  and  divides  it  into  much  fmallcr  parts,,  and  fo  addsvery  little 
to  its  bulk.. 

SECT.  XVIIL 


But  becaufe  fomefcruple  may  poflibly  arife  about  this  matter  from  hence,  that  the- 
powder  of  nitre,  how  fine  foever,  feems  fluid  but  juft  whilft  it  is  pouring  out,  and 
even  then  is  but  very  imperfectly  fo  -t  and  that  as  for  fufion,  that  is  wont  to  reduce 
the  melted  body  to  a  new  and  permanent  ftate,  as  the  formerly- mentioned  powder  of 
falt-petrc,  which  before  fufion  was  but  a  heap  of  incoherent  particles,  is  by  it  made  a 
folid  and  confiderably  hard  body :  to  prevent,  1  fay,  or  remove  fuch  fcruplcs,  we 
will  let  down  one  experiment  that  we  long  fince  met  with,  as  to  the  main,  in  the 
fhops  of  ftone-cutters,  which,  though  unregarded  by  them,  will  excellently  ferve  to 
make  out  what  we  mention  it  for.  Take  then  good  alubafter,  or  in  defedt  of  this, 
of  that  white  ftone,  which  is  well  known  to  our  mafons  by  the  name  of  plafter  of 
Parist  beat  it  very  fmall, ,  and  put  as  many  pounds  as  you  pleafe  of  the  finely-fearched 
powder  into  any  flat-bottomed  (and  firft  well  heated)  veficl  of  brafs  or  iron  (bigger 
or  lefler  according  to  the  quantity  you  intend  to  burn).  Increafe  the  fire  by  degrees, 
till  it  grow  to  be  ftrong,'  and  when  the  calorific  atoms  fhall  have  in  fufficient  numbers 
pervaded  the  heap  of  powder,  or,  if  you  pleafe,  when  the  igneous  corpufcles  have 
by  their  numerous  and  brifk  ftrokes  upon  the  veflcl  communicated  by  its  rneans  their 
agitation  to  the  inclofed  powder,  and  when  by  either  of  thefe  ways,  or  both,  the 
fire  (which  may  alfo  refolve  fome  of  the  more  lpirituous  and  cxhalable  parts,  whereof 
diflillation  has  (hewn  me,  that  alabafter  is  not  deftitute,  into  vapours)  fhall  have  put 
the  little  bodies  it  confifts  of  into  actual  motion  (which  will  be  quickly  done)  you 
fliall  fee  it  aflume  the  form  of  a  liquor,  and  boil  with  numerous  great  and  confuted 
waves  juft  like  a  feething-pot.    And  if,  whilft  it  continues  in  this  ftate,  you  ltir  it 
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with  a  flick,  it  will  not  like  a  heap  of  fand,  or,  as  itfelf  would  do  at  another  time, 
refill  the  motion  thereof,  but  yield  thereto  like  a  liquor,  and,  like  it,  will  leem  to 
have  fomething  of  the  nature  of  a  coherent  hody  :  for  by  ftirring  it  any  thing  ftrongly 
near  one  fide  of  the  veflel,  you  may  make  the  waves  beat  very  manifeftly  again  ft  the 
oppofite  part  of  it.  And  befides  all  this,  you  may  obferve  this  further  refemblance 
betwixt  this  boiling  matter  and  a  liquor,  that  there  will  fly  up  out  of  the  pot  great 
ftore  of  fleams  like  fmoke,  but  that  they  arc  white,  which  will  fometimes  like  fmoke 
alcend,  for  aught  can  be  difcerned,  to  the  very  top  of  the  chimney,  and  leave  its 
colour  upon  the  places  by  which  plenty  of  it  hath  paft.  Befides,  thofe,  that  make 
this  experiment  often,  as  we  have  taken  pleafure  to  do,  may  have  the  opportunity  to 
obferve,  that  when  the  veflel  has  continued  fo  long  over  the  fire,  that  the  contained 
alabafler  relapfes  into  the  form  of  a  heavy  movclcfs  powder,  by  keeping  it  a  while 
longer  in  the  heat,  it  will  for  once  at  lcaft  relume  the  form  of  a  fluid  body,  and  boil 
again  as  before  -,  the  l'pirituous  fleams,  whofe  avolation  promoted  the  ebullition, 
being  not  yet  quite  fpent.  And  laftly,  if  when  it  fecms  moll  a  liquor,  you  take  up  a 
little  of  ir,  and,  as  nimbly  as  you  can,  caft  it  upon  a  Iheet  of  white  paper,  it  will 
not  at  all  wet  it,  but  immediately  dilcover  itfelf  to  be  a  movelefs  incoherent  powder, 
as  it  was  before  its  being  fct  over  the  fire.  Whereby  it  (I  hope)  appears,  that  a  heap 
or  aggregate  of  fuch  little  bodies  as  arc  neither  I'perical  nor  othcrwile  regularly  fhaped, 
nor  lmall  enough  to  be  below  the  difcernment  or  the  eye,  may,  without  either  fufion 
or  being  poured  our,  be  made  fluid  barely  by  a  fufficiently  ftrong  and  various  agita- 
tion (from  what  caufe  focver  that  proceed;  of  the  particles  that  make  it  up,  and  lolc 
its  fluidity  immediately  upon  the  ceafing  of  it. 

Thus  have  we  fecn,  how  very  much  it  conduces  to  the  making  of  a  body  fluid, 
that  its  fmall  parts  be  actually  moved.  And  whence  this  motion  proceeds,  we  fhall 
not  at  prelent  venture  to  determine.  For  though  in  the  examples  newly  mentioned, 
arid  fome  others,  moft  men  will  be  forward  to  afenbe  the  motion  produced  in  the  parts 
of  the  fluid  bodies  there  mentioned,  to  the  action  of  the  fire,  whercunto  they  were 
expoled  ,  yet  what  it  is,  that  puts  the  parts  of  fluid  bodies  in  general  into  the  motion 
requifite  to  make  them  fuch,  is  a  queltion,  of  which  the  true  rcfolution  indeed  were 
very  definable.  But  the  full  debate  of  it  will  nor,  I  hope,  be  here  expected 
from  me,  whilft  \  am  writing  but  notes,  fince  it  would  engage  mc  to  difcuis  two  or 
three  of  the  dirficulteft  as  well  as  the  importanteft  controverfies  belonging  to  na- 
tural philofophy.  For  firlt,  I  lhould  be  obliged  to  confider  whether  motion,  or 
a  propenfity  to  ir,  be  an  inherent  quality  belonging  to  atoms  in  general,  and  not 
iufabJe  by  them-,  or  whether  all  motion  is  communicated  by  impulfe  from  one 
body  to  another.  And  fince  thofe,  that  of  late  have  taught,  that  all  vifible  li- 
quors, as  water,  oil,  quick-filver,  &e.  owe  their  fluidity  chiefly  to  the  agitation  of 
fome  thin  and  retllefs  matter,  which  incefianrly  permeates  them,  do  deduce  the  necef- 
fuy  of  fuch  an  ethereal  fubftance  principally  from  the  impoflibility,  that  there  can  be 
:»ny  vacuum  properly  fo  called  in  the  univerle,  wherein  yet  are  very  many  fpaces  un- 
poflefled  by  either  air  or  groflcr  bodies  than  it :  the  examination  of  this  fubtile  matter 
would  draw  on  the  confideration  of  the  nice  controverfies,  that  perplex  philofophers 
■concerning  emprinefs,  which  it  were  more  difficult  for  us  to  examine  in  few  words, 
than  it  is  necefi'ary  for  us  to  meddle  with  them  in  this  place ;  fince  not  writing  of  the 
firit  principles  of  phyfiology,  but  of  fluidity,  which  is  but  a  fecondary  or  derivative 
quality  (if  I  may  focall  it")  it  leems  furficient  to  give  a  notion  of  it,  that  we  deduce 
it  net  from  the  unintelligible  fubflantul  form  of  the  fluid  bodies,  but  from  thofe 
iitnpJc  and  general  affections  of  matter,  the  figure,  fituation,  and  motion  of  its  fmall 
part*. 
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SECT.  XIX. 

Wherefore  declining  to  add  any  thing  in  this  place  to  what  we  have  otherwhere 
difcourfed  concerning  the  origin  of  motion,  and  the  poflibility  or  impoffibility  of  * 
vacuum ;  we  will  proceed  to  take  notice,  that  there  is  one  tiling  more,  which  we  may 
learn  from  falt-petre  touching  the  nature  of  fluidity,  and  that  is  the  diftindlion  be- 
twixt a  fluid  body  and  a  wetting  liquor,  which  are  wont,  becaufe  they  agree  in  many 
things,  to  be  confounded,  but  inconfiderately  enough  :  for  though  every  wetting  li- 
quor be  fluid,  yet  every  fluid  body  does  not  wet.  The  air,,  the  sthcr,  and  even 
flame  itfclf  may  be  properly  called  fluid  bodies,  according  to  the  notion  of  fluidity' 
hitherto  made  out,  and  yet  will  fcarce  by  any  man  be  called  moift  liquors  ,  and  falt- 
petre,  whilft  in  fuiion,  is  really  a  liquor,  and  fo  is  every  melted  metal ;  and  yet  thefe- 
wet  not  the  bodies  they  touch,  as  do  water  and  other  wetting  liquors,  which  are  fluid 
bodies  with  this  peculiar  qualification,  that  they  flick  to  and  moiilen  the  dry  bodies, 
which  they  touch  (or  at  leaft  abound  with  fome  parts,  which  being  fcparated  from  the 
reft  and  reduced  to  a  liquor,  will  do  fo.)  And,  according  to  this  notion,  methinks, 
it  may  be  conceived,  that  the  humidity  of  a  body  is  but  a  relative  thing,  and  depends 
chiefly  upon  the  congruity  or  incongruence  of  the  component  particles  of  the  liquor 
in  reference  to  the  pores  of  thofe  particular  bodies,  that  it  touches :  for,  fometimes 
the  little  eminences  and  pores  of  the  furface  of  the  dry  body,  on  or  againft  which  the 
liquor  flows,  arc  of  fuch  magnitudes  and  figure,  that  the  particles  of  the  liquor  find 
admittance  into  thofe  pores,  and  are  detained  there  (by  which  means  they  ufually 
foften  it)  and  fometimes  the  pores  and  afperities  of  the  dry  body's  furface  arc  lb  in- 
commenfurate  in  bignefs  and  figure  to  the  particles  of  the  liquor,  that  they  glide  over 
the  furface,  without  (licking  or  adhering  firmly  to  any  parts  of  it.  This  may  be  ex- 
emplified in  quickfilver,  which  cannot  be  faid  to  be  a  humid  body  in  refpec\  of  our 
hands  or  clothes,  or  of  almoft  all  other  bodies  of  the  world,  upon  whole  furfaces  it 
will  roll  without  leaving  any  of  its  particles  lodged  in  their  pores,  or  faftened  to  their 
little  eminences,  whence  it  is  called  by  vulgar  chymifls,  the  water  that  wets  not  the 
hands  :  but  in  reference  to  divers  metals,  efjpecially  gold  and  tin,  quickfilver  may  be 
faid  to  be  a  humid  liquor,  for  it.infinuates  itfclf  into  their  pores,  and  thereby  mollifies 
their  bodies,  as  other  liquors  do  thofe,  that  are  moiftened  by  them.  And  even  water, . 
that  wets  almoft  all  other  animal  and  vegetable,  and  many  mineral  bodies,  befides 
chat  it  is  commonly  enough  obferved  to  Hand  in  almoft  globular  drops  upon  cabbage- 
leaves,  feems  not  a  humid  liquor  in  relation  to  the  feathers  of  ducks,  fwans,  and 
other  water-fowl  \  whom  nature  having  defigned  to  fly  Ibmetimes  in  the  air,  and  live 
fometimes  in  the  water,  fhe  providently  makes  their  feathers  of  fuch  a  texture,  that 
they  do  not,  like  the  feathers  of  divers  other  birds,  admit  the  water,  which  imbibed 
would  make  them  unfit  for  the  ufe  of  flying.  And  it  is  obfervable,  that  upon  the 
change  of  texture  in  a  liquor,  it  may  be  brought  to  flic k  to  the  furface  of  a  body, 
to  which  before  it  would  not  adhere  •,  as  may  appear  by  this,  that  though  quickfilver 
alone  will  not  flick  to  glafs,  yet  if  there  be  mixt  with  it  a  due  proportion  of  lead,, 
tin,  and  tin-glafs,  though  neither  of  them  will  adhere  to  glafs,  yet  their  liquid  mix- 
ture (as  we  have  often  tried  and  clfewherc  *  taught)  readily  will,  even  without  the 
afliftancc  of  heat. 

•  The  wriiing  here  referred  to,  it  the  fecond  tome  of  The  Vfifulntft  ef  Experimental  Plifyifh,  which  i 
fhould  have  appeared  befoic  thefe  fpecimeui. 

SECT.. 
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SECT.  XX. 

If  it  be  obje&cd,  that  this  various  agitation  of  the  infenfible  parts  of  water  and  rc- 
fembling  bodies,  wherein  we  make  the  nature  of  fluidity  chiefly  to  confift,  is  but  an 
imaginary  thing,  and  but  precarioufly  aflcrtcd,  fince  by  our  own  confefCon  they  are 
fo  final],  that  the  particles  thetnfelvcs,  and  more,  the  diverfity  of  their  motions  are 
imperceptible  by  lenfc,  which  reprefents  water,  for  example,  to  us  as  one  continued 
body,  whofe  parts  are  at  perfect  reft : 

If  this,  I  lay,  be  urged  againft  our  do&rine,  we  (hall  not  deny  the  objection  to  be 
plaufible,  but  mult  not  acknowledge  it  to  be  unanfwerable. 

For  of  the  feeming  continuity  or  water  and  other  liquors  this  may  be  the  reafon, 
that  the  particles,  whereof  the  liquor  confifts,  being  too  fmall  to  be  vifible,  and  being 
not  only  voluble,  but  in  aftual  motion,  the  pores  or  vacant  fpaces  intercepted  be- 
tween them  mult  alio  be  too  little  to  be  difcerned  by  the  eye,  and  confequently  the  body 
mult  appear  an  uninterrupted  or  continued  one  :  not  to  mention,  that,  were  the  parts 
of  the  liquor  lefs  minute,  their  fhifting  of  places  would  hardly  be  perceived  by  the 
eye,  each  difplaced  corpufcle  being  immediately  fuccceded  by  another  like  it.    It  is 
true,  that  a  heap  of  grains  of  nitre,  though  upon  its  effufion  out  of  the  veflel  it 
fomcwhat  emulates  a  fluid  body,  does  yet,  when  it  refts  in  the  veflel,  appear  to  be 
but  an  aggregate  of  many  little  incoherent  bodies  heaped  up  together ;  becaufe  the 
intervals  or  holes  left  between  them  are  great  enough  to  affeft  the  fenfe :  but  if  the 
fame  fait  be  reduced  into  an  alcohol  (as  the  chymifts  fpeak)  or  impalpable  powder, 
the  particles  and  intercepted  fpaces  being  then  extremely  leflened,  the  body  they  make 
up  will  much  more  refemble  an  intire  mafs,  though  it  be  looked  upon  from  a  nearer 
diftance  •,  and  lb  when  this  powder  is  by  the  fire  further  broken  into  parts  incompar- 
ably fmaller  than  thofe  of  the  powder,  and  which  confequendy  intercept  fuch  ex- 
tremely little  pores,  that  not  only  falt-petre,  but  fomc  metals,  and  even  gold  itlelf 
(from  which  it  will  not  be  fuppofed  that  any  thing  exhales  to  lcflcn  it)  are  by  forae 
affirmed  (for  I  have  not  myfcli  diligently  enough  obferved  it,  and  do  yet  doubt  it) 
to  take  up  rather  lefs  than  more  room  melted  than  cold,  why  mould  we  not  grant, 
that  thefe  pores  may  be  little  enough,  not  any  where  to  difcontinue  the  body  as  to 
fenfc  ? 

SECT.  XXL 

And  that  the  incoherent  parts  of  fluid  bodies  arc  alfo  diverfly  agitated,  fome  this 
way,  and  fomc  that  way,  though  the  fenfe  cannot  difcern  it,  may  be  proved  by  their 
fcnfible  operations  *.  For  without  fuch  local  motion,  how  could  the  particles  of 
-water  pierce  into  the  recedes  of  bodies,  and  occafion  thole  putrefa&ive  alterations  that 
are  wont  to  be  imputed  to  fuperfluous  moifture  ?  and  how  comes  it  elfe  to  pafs,  that 
aqueous  liquors  fo  readily  diftufe  themfclves  into,  and  fo  exquifitely  mingle  with  one 
another  ?  as  we  fee  when  red  and  white  wine  are  in  a  trice  confounded  into  claret : 

*T  he  author  now  finding,  that  fomething  concerning  the  various  motion  of  the  parti  of  flaid  bodies, 
which  he  has  bat  touched  upon,  ha*  been,  though  but  briefly  and  without  experiments,  yet  excellently 
explained  in  a  mathematical  way  by  Monlieur  Jei  Carta  in  the  ^6th  and  57th  articles  of  the  fecond  part 
<>l  hii  principles,  thinks  fit  to  reter  the  inquiikive  reader  thither  for  fuller  fatisfaOion  about  that  par- 
iicular.  *  . 

*  and 
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end  without  thk  various  agitation  of  the  parts  of  water,  how  could  it  be,  that  lumps 
of  fugar  or  fait  caft  into  it  fhould  quickly  be  fo  perfectly  diflblved  in  it,  that  the 
lumps  themielves  totally  difappear,  and  the  diflbciatcd  parts  are  carried  about  every 
way  by  thofe  of  the  water,  even  from  the  bottom  to  the  very  top  ?  As  is  evident 
particularly  in  fea-falt,  which  when  the  fuperfluous  liquor  is  fufficiently  exhaled,  be- 
gins vifibly  to  coagulate,  not  at  the  bottom,  but  upon  the  furface  of  the  water  j  and 
not  only  fait,  but  even  gold  itfelf,  though  the  heavieft  of  bodies,  may  have  its  parts 
fo  fcattered  by  the  agitation  of  choir  waters,  as  experience  has  taught  us,  and  as  you 
may  eafily  try  by  putting  a  little  of  the  folution  of  gold,  made  in  aqua  regis,  into 
fifteen  or  twenty  times  as  much  fair  water,  which  will  all  thereby  be  immediately  en- 
nobled with  a  golden  colour.  That  the  little  bodies,  whereof  flame  conlifts,  are 
fiercely  agitated,  appears  oftentimes  even  to  the  eye,  and  will  fcarcc  be  denied  by 
him,  that  confiders  the  operations  of  it,  and  the  vivid  beams  it  darts  round  about  it 
againft  the  neighbouring  bodies.  And  that  the  particles,  that  compofc  our  common 
air,  are  alfo  very  di  verily  agitated,  we  may  be  induced  to  believe  by  fundry  parti- 
culars. As  firft,  by  thofe  little  moats,  that  from  a  ihady  place  we  fee  fwimming  up 
and  down  in  the  fun-beams,  and  by  the  tremulous  motion,  which  that  of  fwarms  of 
hide  bodies  in  the  air  ieeau  to  impart  to  diftant  objefls  looked  on  after  fun-rife  through 
a  good  tekfeope  (and  which  by  the  bare  eye  in  hot  weather  may  be  often  difcovercd 
by  certain  very  dilute  lhades,  which  feem  to  tremble  upon  the  walls  of  high  roofed 
halls  and  churches,  and  other  fpacious  buildings.)  Next  (and  more  eafily)  by  this, 
that  if  you  take  fait  of  tartar,  firft  brought  to  fufion,  and  place  it  in  a  cellar,  or 
even  in  an  ordinary  room,  it  will  in  a  lhort  time  (now  and  then  in  a  few  minutes)  begin 
to  relent,  and  have  its  furface  foftened  by  the  imbibed  moifture  of  the  air,  wherein  if 
it  be  left  long  enough,  it  will  totally  be  diflblved  into  clear  liquor ;  which  would  not 
be,  if  the  moift  vapours  that  heip  to  conftitute  the  air,  did  not  move  to  and  fro  every 
way,  and  were  not  thereby  brought  to  the  fait,  and  enabled  to  infinuate  thcnofelvcs 
into  its  pores,  and  by  that  means  diflblvc  it,  and  reduce  it  with  chemfclves  into  a 
liquor. 

Awd  even  in  fummer,  when  the  air  is  wont  to  be  much  dryer  than  at  other  feafons 
of  the  year,  one  may  quickly  difcover,  that  there  are  in  the  air  ftore  of  aqueous  cor- 
pufcles,  moved  fbme  one  way  and  fomc  another,  by  the  experiment  of  putting  into  a 
drinking-glais,  for  want  of  ice  and  fnow,  fomc  beer  or  wine  actually  very  cold  :  for 
thereby,  after  a  while,  the  outfide  will  appear  ail  bedewed  with  little  drops  of  li- 
quor ;  which  (eerus  plainly  to  be  no  other  tlian  the  aqueous  fleams,  that  fwimming 
up  and  down  in  great  multitudes  in  the  air,  are  by  its  agitation  towards  all  parts  car- 
ried, as  every  other  way,  fo  to  the  fides  of  the  glafs,  and  being  there  condenfed  by 
the  coldnefs  of  that  fmooth  body,  turn  into  viflble  and  palpable  water.  And,  it'  X 
much  mif-remeinber  not,  it  was  one  of  the  circumftances  of  the  laft  experiment  of 
this  kind  we  have  had  occafion  to  take  notice  of,  that  the  drops,  that  fattened  them- 
frlvcs  to  the  outfide  of  the  glafs,  purpofely  left  in  part  unfilled,  reached  either  not  at 
all,  or  very  little  further  than  the  furface  of  the  liquor  within  the  glafs,  whofc  cold- 
nefs  as  it  feems  did  not  infrigidatc  thofe  upper  parts  of  the  glafs,  to  whole  level  the 
liquor  itfelf  did  not  reach.  To  which  I  could  eafily  add  arguments  to  prove,  that 
the  drops  we  have  been  fpcaking  of  proceeded  not  from  the  tranfudation  of  the  liquor 
within  the  glafs,  if  I  thought  it  worth  while  to  difprove  fo  unlikely  a  conjecture.  But 
infttad  of  that  I  lhall  only  intimate,  that  from  this  experiment  ufeful  hints  may  be 
taken  both  thcorical  and  practical,  and  particularly,  diat  a  reafon  may,  perchance, 
be  given  of  a  ftrange  way  of  catching  a  fait  and  liquor  out  of  air,  barely  by  glafs- 

Vol.  I.  E  e  e  vcflcls 


Tie  Hijlory  ^Fluidity,' 


veffels  of  a  peculiar  and  fkilful  contrivance.  Much  of  what  we  have  lately  faid  will, 
I  prefume,  be  the  left  wondered  at,  if  we  fubjoin  what  experience  has  taught  us,  that 
it  is  not  difficult  by  the  help  of  a  convenient  furnace  and  fit  veffels  to  make  that 
ponderous  metal,  lead,  afcend  to  a  good  height  in  the  open  air,  in  the  form  of  a 
copious  fmoke :  fuch  a  fmoke  we  dilcerncd  after  a  while  to  be  carried  fo  many  ways 
by  the  aerial  corpufclcs,  that  it  met  with  in  aftual  motion,  that  it  was  foon  difperfed 
fo  far  as  to  difappear :  which  perhaps  will  be  thought  fome  confirmation  of  what  we 
formerly  delivered,  when  we  taught,  how  much  the  being  divided  into  very  minute 
parts  may  conduce  to  the  fluidity  even  of  ponderous  bodies. 

SECT.  XXII. 

And  though  quickfilver  be,  excepting  gold,  the  heavieft  known  body  in  the  world, 
yet  when  it  is  reduced  into  vapour,  it  feems  to  be  carried  to  and  fro  like  the  other 
tcrreftrial  particles,  that  fwim  up  and  down  in  our  air :  for  I  remember,  that  an  ex- 
pert gilder  not  long  fincc  complained  to  me,  that  if  when  he  evaporated  quickfilver, 
he  forgot  to  take  off  his  rings  from  his  hand,  though  they  touched  not  the  quick- 
filver whilft  it  was  in  a  bady,  the  roving  fumes  would  oftentimes  fallen  upon  the  gold 
in  fuch  plenty,  as  would  put  him  to  much  trouble  to  get  them  off  from  his  rings ; 
one  of  which  he  fhewed  me,  that  he  had  lately  thus  whitened,  and  as  it  were  filvcred 
over  with  mercurial  fumes,  and  was  then  to  rcftore  to  its  native  yellow. 


SECT.  XXIII. 

• 

But  let  us  return  to  vifible  liquors,  and  endeavour  to  prove  almoft  ad  oculum,  as 
they  i peak,  that  their  infenfible  parts  may  be  every  way  agitated,  though  their  motion 
be  but  feldom  vifible  to  us.  Take  then  what  quantity  you  pleafe  of  aqua  fortis,  and 
diflblve  in  it  as  much  as  you  pleale  of  ordinary  coined  filver  (it  not  being  neceffary 
for  this  experiment  that  it  be  refined)  and  pour  the  coloured  folution  into  twelve  or 
fifteen  times  as  much  fair  water,  and  then  decant  or  filtrate  the  mixture,  that  it  may 
be  very  clear.  If  you  look  upon  this  liquor,  the  parts  of  it  will  feem  to  be  all  of 
them  as  perfectly  at  reft  as  thole  of  common  water  ;  nor  will  your  eye  be  able  to  di- 
ftinguifti  any  corpufclcs  of  filver  fwimming  in  the  liquor  :  and  yet  that  there  are  fuch 
metalline  corpufcles  agitated  to  and  fro  with  and  by  thofc  of  the  water,  will  quickly 
appear,  if  you  immcrfc  into  it  a  flatted  piece  of  clean  copper,  for  by  that  time  you 
have  held  it  two  or  three  minutes  of  an  hour  (perhaps  not  fo  longj  in  the  liquor,  you 
fhall  fee  the  particles  of  filver,  that  were  roving  up  and  down  the  liquor,  fallen 
themfelves  in  fuch  fwarms  to  the  copper-plate,  that  they  will  appear  in  their  native 
hue,  and  cover  it,  as  it  were,  with  a  loofe  cafe  of  filver,  which  may  be  eafily  fliaken 
off  in  the  form  of  a  metalline  powder :  and  if  fevcral  fuch  plates  be  left  all  night, 
or  for  a  competent  number  of  hours,  in  the  bottom  of  the  vefiel,  you  may  the  next 
day  find  all  the  particles  of  filver,  that  were  difperfed  through  the  whole  body  of  the 
liquor,,  fettled  upon  or  about  them ;  the  deep  bluifh  green  tindlure  you  will  difcover  in 
the  water  proceeding  only  from  fome  little  parts  of  the  copper-plates,  and  of  the  alloy 
of  the  roin,  diffolved  by  the  faline  panicles  of  the  aqua  fortis.  And  1  remember, 
that,  to  compleat  the  experiment,  I  have  fometimes  made  even  thefe  fall  to  the  bot- 
tom of  the  vefiel,  by  leaving  a  lump  or  two  of  fpelter  there  for  two  or  three  days  : 
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for,  not  only  thofc  metalline  corpufcles,  that  were  juft  over  or  near  to  the  determinate 
place,  where  I  put  the  fpelter,  but  alio  all  the  reft,  into  how  remote  parts  foevcr  of 
the  liquor  they  were  diffufed,  did  fettle  upon  the  fpelter,  as  appeared  both  by  its  in- 
creafe  of  bulk,  and  by  their  leaving  the  water  clear  and  colourlefs •,  which  plainly 
feems  to  have  proceeded  from  hence,  that  the  particles  of  the  water  were  reftlefsly  and 
every  way  agitated,  and  fo  by  frequently  gliding  along  the  furface  of  the  fpelter  they 
mult  carry  thither  of  the  corpufcles  of  copper  mingled  with  them,  fome  at  one  time 
and  fome  at  another,  till  at  length  all  were  brought  to  it  and  detained  there. 

SECT.  XXIV. 

That  of  the  particles  of  fpiritof  wine,  and  fuch  like  inflammable  liquors  drawn 
from  fermented  juices,  though  they  fecm  to  the  eye  to  be  at  reft,  a  good  many  do  yet 
move  confufedly  and  very  nimbly,  I  remember  I  have  longfince  manifefted  by  aneafy 
and  ocular  proof,  which  I  devifed  about  ten  or  twelve  years  ago,  when  (being  yec 
fcarce  more  than  a  boy)  I  firft  began  to  confidcr  what  fluidity  might  be.  The  expe- 
riment, as  I  writ  it  down,  with  ail  die  circumftances  and  obfervations  relating  to  it, 
I  have  not  now  by  me  •,  but  having  divers  times  been  defired  to  ihew  it  to  learned 
men  (phyficians,  mathematicians,  and  others)  I  cannot  have  forgotten  thofe  phaeno- 
mena  of  it,  that  are  the  moft  pertinent  to  our  prefent  fubjeft.  Suppofing  then,  that 
in  pure  fpirit  of  wine,  befidc  the  aqueous  parts  that  glide  foftly  along  each  other, 
there  arc  ftore  of  volatile  and  fpirituous  corpufcles,  whofe  agitation  is  ltronger,  I  let 
fall  (from  a  pretty  height,  that  it  might  be  broken  into  fmall  drops  by  its  tall)  into 
any  wide-mouthed  glais  filled  with  this  liquor  (which  muft  not  be  over  dcphlegmcd, 
left  the  oil  fink  in  it)  a  little  common  oil  or  fpiritof  turpentine,  which  I  therefore  made 
choice  of,  becaufc  its  tenacity,  greater  thin  that  or  the  chymical  oils  of  Ibices, 
makes  it,  that  it  will  neither  mingle  with  fpirit  of  wine,  nor  fpread  itfclf,  as  divers 
other  diftilled  oils  will,  upon  the  furface  of  it,  but  keep  itfclf  in  the  form  of  round 
drops,  whofe  ftiape  facilitates  their  motion.  The  oily  drops  then  fwimming  at  the  top 
of  the  fpirit  of  wine,  will  be,  by  the  difordcrly  rovings  or  the  agile  parts  of  it  (which 
hit  againft  them  little  globes,  as  the  vinous  fpirits  afcend  to  exhale)  made  to  move 
reftlefsly  to  and  fro  in  an  irregular  manner,  the  drops  fometimts  bearing  up  to  one 
another,  as  if  all  or  moft  of  them  were  prcfently  to  unite  into  or.e  body,  and  then 
fuddenly  falling  off,  and  continuing  to  fliift  places  with  one  another,  after  a  manner 
pleafant  and  ftrange  enough  to  them,  that  never  before  faw  the  experiment :  and  this 
dance  will  continue  for  half  an  hour  or  an  hour  (or  a  ihortcr  or  much  longer  time, 
according  to  the  quantity  and  ftrength  of  the  liquor)  till  the  fpirituous  parts  being 
flown  away,  the  drops  being  no  longer  impelled  lie  at  reft  upon  the  difpirited  liquor, 
as  they  would  upon  common  water.  And  whereas  the  nimble  motion  of  the  drops 
might  be  fufpe&ed  to  proceed  from  fome  fecret  contrariety  in  nature  betwixt  the  oil 
of  turpentine  and  fpirit  of  wine  •,  befides,  that  I  could  eafily  fhew,  that  thole  two 
liquors  have  no  antipathy,  I  not  only  tried  the  experiment  with  another  inflammable 
liquor  t!  an  fpirit  of  wine,  but  (if  I  much  mifremember  not)  found,  as  I  expedited, 
that  litt'e  pieces  of  chopped  ftraw  (fuch  both  being  light  and  not  eafily  imbibing 
moifture)  being  gently  let  fall  upon  the  fpirit  of  wine,  were  in  a  tumultuous  nianner 
carried  to  and  fro  upon  the  furface  of  it ;  though  I  am  not-furc,  but  that  the  motion 
of  the  oily  drops  may  be  in  part  due  to  fome  partial  folution  made  of  them  by  the 
vinous  fpirir,  which  during  that  action  may  tumble  them  to  and  fro ;  not  to  add, 
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that  I  have,  by  fomc  trials,  been  tempted  to  fufpea  the  air  may  have  ibme  intereft  La 
the  motion  of  the  drops.  However,  I  have  mentioned  the  recited  experiment,  not  as 
if  I  thought  that  either  it  or  fugitive  fpirit  of  wine  were  fit  to  teach  us  the  nature  of 
fluid  bodies  in  general,  but  to  (hew  by  an  ocular  example,  that  there  may  be  a  quick, 
and  inteftine  motion  in  feme  parts  of  a  liquor,  notwithdanding  that  the  unaflifted  eye 
can  dilcern  no  fuch  matter.  I  (hall  not  here  relate,  how  having  caufed  to  be  herme- 
tically lealcd  up  ibme  of  thefe  liquors  in  a  glaft,  to  try  how  long  the  txtravagant 
dance  of  the  drops  would  lad,  when  the  more  fpirituous  parts  of  the  vinous  liquor 
could  not  exhale,  my  veflel  was  foon  broken  without  any  difcernible  violence.  Nor 
(hall  I  now  take  notice  of  any  of  the  other  phenomena  of  our  experiment,  partly, 
becaufe  I  have  clfewhere  mentioned  moft  of  them  ;  and  partly,  becaufe  I  think  it 
more  pertinent  to  our  prefent  theme,  to  obferve,  that  this  unfeen  agitation  of  the 
minute  parts  will  not  only  hold  in  light  and  fpirituous  liquors :  for,  that  the  infenfible 
parts  even  of  the  heavied  liquors  themfelves  are  alfo  in  actual  motion,  though  many 
may  think  it  unfit  to  be  believed,  will  follow  from  what  has  been  already  delivered 
concerning  the  nature  of  fluid  bodies,  as  fuch  and  may  be  confirmed  by  this,  that 
whereas  three  of  the  heavied  liquors,  we  yet  know  of,  are  quickfilver,  oil  of  tartar 
per  dtliquium^  and  oil  of  vitriol  •,  that  fir  it-named  will  even  in  the  cold  penetrate  into 
the  pores  of  foliated  gold,  and  deftroy  the  texture  of  that  clofed  of  metals  :  the  li* 
quor  alfo  of  fait  of  tartar  will  in  the  cold  draw  tinctures  from  fcveral  bodies,  and  we 
have  endeavoured  to  evince  the  agitation  of  the  parts  of  oil  of  vitriol,  not  only  by 
(hewing,  how  in  the  cold  it  would  corrode  divers  metals,  but  by  carting  little  pieces 
of  camphirc  into  it,  which  without  the  afliftance  of  the  fire  were  made  liquid  by  it, 
and  appeared  like  fo  many  drops  of  oiL  And  he,  that  yet  doubts,  whether  the  pans 
of  thele  two  oils  (as  chymifts  abufively  call  them)  how  ponderous  foevcr  they  be,  are 
fiercely  agitated  or  no,  may  probably  be  foon  fatisfied  by  (baking  an  ounce  or  two  of 
each  of  them  together,  and  obferving  the  beat,  hiding,  ebullition,  and  (parkling, 
that  will  fuddenly  enfue  upon  their  being  blended. 

SECT.  XXV. 

But  here  we  mud  take  notice,  that  though  it  belong  to  the  nature  of  fluid  bodies, 
that  their  parts  do  eafily  (hift  places ;  yet  that  is.  to  be  underftood  only  as  to  the  parts 
of  the  fame  fluid  bodies,  as  water,  or  of  fuch  differing  fluid  bodies  as  are  difpofed 
readily  to  admit  each  other's  particles,  and  mingle  together,  as  we  lee  in  water  and 
wine.  For  otherwife  fluid  bodies  may  be  of  fuch  differing  natures,  that  when  two  or 
more  of  them  are  put  together,  they  will  not  mix,  but  each  retain  its  own  diftinft 
furface  ;  fo  that  in  regard  of  one  another,  the  contiguous  bodies  do  in  fomc  degree 
emulate  each  of  them  the  nature  of  a  confident  body :  for  though  it  cannot  be 
looked  upon  as  a  hard  body  but  a  foft,  becaufe  of  the  eafy  ceflion  of  its  fuperficics». 
yet  it  does  like  a  compact  or  confident  body  deny  to  mingle  permanently  with  the  con- 
tiguous liquor  or  other  fluid  fubdance.  And  I  fomewhat  wonder,  that  Lucretius  and 
other  Atomids  (hould  (at  lead  lor  aught  I  remember)  overfee  this  obfervation,  fince  it 
is  obvious  enough  in  oil,  which  will  not  mix  with  water,  but  float  upon  its  furface  : 
not  to  mention,  that  quickfilver  will  not  incorporate  with  any  of  the  familiar  liquors 
known  to  the  antients.  I  had  almod  forgot,  that  I  promifed  at  the  beginning  of  this 
difcourie  an  indancc  concerning  flame,  which  I  will  therefore  now  recite.  And  it  is, 
that  having  by  an  cafy  preparation  of  copper,  by  the  intervention  of  a  little  fal-armo- 
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rmc  (which  I  have  already  taught  in  another  treatife  *)  fo  opened  the  body  of  that 
metal,  as  to  make  it  inflammable ;  I  took  fome  fmall  grains  of  this  prepared  mineral, 
and  put  them  under  the  wick  of  a  ftrong  and  actually  burning  candle,  whereby  (as 
I-  expected )  they  were  with  the  melted  tallow  foon  carried  up  to  the  bottom  of  the 
flame,  and  by  it  fo  kindled,  that  the  green  (not  blue)  flame  of  the  cupreous  body 
did  (fomcwhat  to  the  wonder  of  the  fbectators)  burn  for  a  good  while  (this  combuftible 
natter  being  marveloufsly  lafting)  diftin&  from  the  yellow  flame  of  the  candle,  as  if 
there  had  been  fome  invifible  partition  between  them.  But  to  return  to  the  unmingle- 
aWe  liquor*  we  were  formerly  fpeaking  of  j  the  caufc,  why  thefe  retain  their  diftinir. 
furfaces,  my  prefent  taikdocs  not  oblige  me  to  inquire  into:  but  this  I  (hall  obferve 
in  general,  that  it  feems  to  depend  very  much  upon  the  texture  of  the  particular 
Uquors,  and  perhaps  too  upon  the  peculiar  motions  of  their  minute  parts.  For  I 
have  obferved,  that  though  pure  fpirit  of  wine  and  fait  of  tartar,  refolved  into  a 
liquor  by  the  moiftureof  the  air,  will,  when  put  together,  retain  diftintt  furfaces,  or 
preicntly  regain  them  if  you  fhakc  the  liquors  never  lb  ftrongly  together  \  yet  by 
adding  a  little  fair  water  to  either  of  them,  the  texture  being  thereby  altered,  it  will 
eafily  incorporate  with  the  other.  And  thus  although  that  (as  1  noted  already)  common 
fpirit  or  oil  of  turpentine  will  not  mingle  with  fpirit  of  wine,  yet  having  had  the  cu- 
rioficy  to  make  a  trial  with  oil  of  turpentine  abftradted  flcilfully,  and  with  a  very  .- 
gentle  fire  (for  othcrwife  the  experiment  may  eafily  mifcarry)  from  melted  or  at  leaft 
well  decrepitated  fea-falt,  we  found,  according  to  expectation,  that  though  there  ap- 
peared no  viGble  alteration  in  the  oil,  yet  we  could  eafily  by  lhaking  confound  it  with 
pure  fpirit  of  wine.  Moreover,  though  lixiviate  liquors  and  oils  wdl  not  by  an  ordi- 
nary agitation  be  permanently  joined,  yet  I  have  tried,  that  by  digefting  a  good  while 
a  folution  of  fait  of  tartar  with  oil  of  almonds,  1  could  reduce-them  to  a  fbft  fapo- 
nary  fubftance  :  which  experiment  makes  fomewhat  more  to  my  prefent  purpofe,  than 
the  common  practice  of  foap-boilers,  becaufc  I  did  not,  as  they,  boiLaway  the  water, 
wherein  the  lixiviate  fait  is  diflblved.  I  might  add  alfo,  that  if  you  put  one  part  of. 
quickfilver  into  about  four  parts  of  oil  of  vitriol,  you  will  find  (at  leaft  if  the  expe- 
riment proceed  always  after  the  fame  manner  as  it  has  done  with  me)  that  .the  two 
liquors  will  remain  diftindt  whilft  you  keep  them  in  the  cold,  but  if  by  degrees  of 
heat  you  bring  the  oil  of  vitriol  to  boil,  it  will  pierce  the  furface  of  the  quickfilver, 
and  by  partly  incorporating  with  it.  reduce  it  to  a  fubftance  very  differing  from  what 
it  was.  But  becaufe  thefe  two  raft  experiments  may  be,  with  lefs  improbability  than 
the  two  that  preceded  them,  referred  to  other  caufes,  1  fhall  no  farther  infift  on. them, 
but  take  notice  of  one  thing  more  concerning  the  difference  of  fluid  bodies.  And  it 
it  thus*  . 


I  observed,  that  fome  of  them  da  not  only  not  mingle  with  others,  that  are  con- 
tiguous to  them,  but  fafhion  the  furfaces  of  thofc  others,  and  reduce  them  to  deter- 
minate fhapes.    This  I  have  taken  plcalure  to  confider  in  fome  chymical  liquors,, 
which  1  have  purpofely  put  together ;  for  inftancc,  having  poured  fpirit  of- wine  upon 


they  touched  each  other,  was  flat,  or  (as  to  fenfe)  parallel  to  the  horizon.  But  if  this 
was  done  in  a  very  flender  or  narrow  glafs,  with,  the  mouth  .unftopped,  though  the 
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lower  furface  of  the  fpirit  of  wine  which  touched  the  other  liquor  appeared  very 
level ;  yet  the  upper  fuperficies,  which  was  contiguous  to  t!ie  air,  was  manifeftly  very 
concave.  And  if  to  thefe  two  liquors  I  did  in  a  broader  glafs  pour  oil  of  almonds, 
that  oil  would  fink,  to  the  bottom  of  the  fpirit  of  wine  (that  being  well  rectified)  and 
floating  upon  the  oil  of  tartar,  would  feparate  the  two  liquors,  and  both  above  and  be- 
low retain  a  flat  or  level  furface.  But  it  inftcad  of  oil  of  almonds,  or  another  expreflcd 
oil,  I  dropped  into  pure  fpirit  of  wine,  fwimming  upon  oil  of  tartar,  fome  common  oil  of 
turpentine  ;  the  oil  would  gather  into  parcels  fome  of  the  bignefs  of  hail-fhot,  fome  *s 
big  as  fmall  piftol-bullcts,  and  fome  of  other  fizes,  which  in  cafe  they  did  fwim  in  the 
fpirit  of  wine,  and  touched  neither  of  its  furfaces,  fecmed  globulous,  and  continued  fo 
(the  glaflcs  being  flopped)  for  many  hours  :  but  in  cafe  they  emerged  to  the  upper  part 
of  the  fpirit  of  wine,  as  much  of  them  as  lay  immerfed  in  the  fpirit  (which  was  by  far 
the  greatcfl  part  of  them)  appeared  round,  and  continued  fo  as  long  as  1  plealcd  ;  the 
upper  parts  only  of  thofc  little  globes  appearing  to  have  the  fame  furface  with  the 
fpirit  of  wine.  And  1  further  obferved,  that  fome  fmail  drops  would,  as  it  were, 
reft  conftantly  upon  the  fuperficies  of  the  oil  of  tartar,  touching  it  but  as  it  were  in  a 
point,  and  continuing  to  the  eye  fpcrical  •,  though  the  furface  of  the  liquor  were 
purpofely  now  and  then  fomewhat  (haken.  But  that,  which  I  took  fpecial  notice  of, 
was,  that  having  (upon  defign)  into  pure  fpirit  of  wine  (for  upon  common  fpirit  oil 
will  fwim)  let  fall  fome  great  drops  of  oil  of  turpentine,  they  did  at  firrt  fink  to  the 
bottom  of  it,  and  lie  upon  the  furface  of  the  oil  of  tartar  almoft  like  hennlphercs,  whofc 
convex  part  was  all  above  the  oil  of  tartar ;  but  after  a  while  they  were,  as  I  ex- 
pected, prefied  on  all  fides  and  fafliioned  into  round  bodies  (yet  a  little  more  protu- 
berant at  the  fides  than  the  top)  which  feemed  fcarce  to  touch  the  furface  of  the  oil 
of  tartar  on  which  they  leaned.  Divers  other  obfervations  of  this  kind  were  afforded 
me  by  fome  peculiar  mixtures,  that  I  made  of  thymical  liquors:  but  not  having  the 
lcifurc  tc  fct  them  down,  much  lefs  to  inquire  into  their  caufes,  1  fhould  fcarce  have 
mentioned  what  I  have  already  delivered  (cfpcciaHy  fincc  we  found  that  a  light  varia- 
tion of  circumftances  would  often  alter  the  event  of  fuch  trials,  which  we  have  there- 
fore fct  down  barely  hiftorically)  but  that  finding  that  drops  of  water,  quickfilver, 
and  other  fluid  bodies,  feemed  to  be  fafliioned  into  a  round  t.gure  by  that  every  way 
almoft  equal  prefiurc  of  the  ambient  air-,  and  having  likewife  tried,  that  quickfilver 
fufpended  in  the  air  (as  it  may  eafily  be,  if  the  Torricellian  experiment  being  made 
in  a  tube  exceeding  (lender,  fome  air  be  afterwards  dexteroufly  let  in  to  divide  the 
long  mercurial  cylinder  into  diverfe  fliort  ones)  has  both  at  the  top  and  bottom, 
where  it  is  expofed  to  the  action  of  the  air,  a  very  protuberant  furface ;  finding,  I 
fay,  thefe  effects  of  fluid  bodies  upon  one  another,  I  thought  it  not  amifs  to  intimate, 
how  fome  experiments  might  be  made,  that  may  pofllbly  facilitate  the  giving  an  ac- 
count of  the  figuration  of  fome  of  the  more  confiderablc  fluid  bodies,  which,  as  we 
noted  already,  make  up  much  the  greater  part  of  the  univerfe :  efpecially,  fincc  I 
could  eafily  enough  make  it  probable,  that  luch  fleams  of  the  terreftrial  globe,  2s 
may  well  he  luppofeJ  to  be  the  chief  ingredients  of  our  atmofphcre,  may  l:ke  a  li- 
quor retain  a  fuperficies  difUncl  from  that  of  the  ambient  and  contiguous  body. 
And  fince  we  are  ipeaking  of  thcdiftinft  furface  of  fluids,  the  occafion  invites  me  to 
add  an  experiment,  which,  though  apt  to  mifcarry  upon  the  account  of  unheeded 
circumftances,  has  yet,  when  all  things  were  rightly  ordered,  fucceeded  very  well : 
I  will,  I  fay,  fubjoin  it  here,  became  it  fliews  a  way  of  dividing  in  a  trice  a  liquor 
tranfparcnt,  and,  as  to  lenfe,  homogeneous,  into  two  very  differing  liquors,  the  one 
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diaphanous,  and  the  other  opacous,  which  will  not  mingle.  The  experiment  is  this. 
Diffolve  one  ounce  of  clean  common  qutckfilver  in  about  two  ounces  of  pure  aqua 
fortis,  fo  that  the  folution  be  clear  and  total  j  then  whilft  it  is  yet  warm,  pour  into 
it  by  degrees,  left  they  boil  over,  half  an  ounce  or  one  ounce  of  filings  of  lead,  and 
if  no  error,  nor  ill  accident  have  intervened,  the  lead  will  be  in  a  trice  precipitated 
into  a  white  powder,  and  the  mercury  reduced  into  a  mafs  (if  I  may  fo  Ipeak)  of  run- 
ning quickfilver,  over  which  the  remaining  part  of  the  aqua  fortis  will  lwim,  whereby 
we  may  fee,  that  liquors  being  reduced  into  very  minute  parts,  may  mingle  very 
well,  the  corpufcles  of  the  one  fupporting  in  thit  ftate  thole  of  the  other, 
though  in  greater  bulk ;  efpccially,  the  texture  of  one  being  fomcwhat  varied,  they 
will  retain  diftintt  furfaces.  TV  B.  Note,  that  when  the  operation  fucceeds  not  well, 
the  mercury  need  not,  for  all  that,  be  loft,  but  may  (in  great  part  atleaft)  be  recover- 
ed by  freeing  the  precipitated  matter  from  the  reft  by  filtration,  and  then  diligently 
grinding  the  white  precipitate  with  water,  by  which  means,  the  mercury  will  little 
by  little  be  gathered  into  drops.  And  though  this  be  far  from  being  the  true  mer- 
cury of  lead,  as  I  may  elfcwhcre  (hew  you ;  yet  fome  inducements,  not  here  to  be 
named,  incline  me  to  look  upon  it,  as  fomewhat  differing  from  common  mercury, 
and  fitter  than  it  for  certain  chymical  ufes. 

SECT.  XXVII. 

And  here  I  (hould  pafs  on  to  the  confideration  of  firmnels,  but  that,  when  a  while 
ago  I  dilcourled  of  the  agitation  of  the  corpufcles  that  compofe  oil  of  tartar  and  oil 
of  vitriol,  I  forgot  to  add,  that  not  only  in  fluid  bodies,  but  in  fome  alio  of  thofe 
that  are  confident,  there  may  perhaps  be  more  motion  in  the  infenfible  parts  than  our 
fenies  diftein,  or  we  arc  wont  to  imagine;  clpci'lly  in  thofe  bodies,  which  having 
been*  once  endowed  with  are,  are,  though  not  fluid,  yet  either  foft,  or  at  leaft  not 
perfectly  hard.  I  have  more  than  once  taken  pkafure  to  look  upon  an  heap  of 
twarining  bees,  for  though  they  make  not  up  a  liquid  but  coherent  body,  which  may 
be  tur.  ,if:de  down  without  lon::g  its  coherence,  and  which  being  beheld  at  a  di- 
ftance,  fee.  to  be  one  entire  njals  or  l>oay  ;  yet  it  is  evident  to  him,  that  looks  at 
them  near  enough,  that  the  particular  bees,  that  fwarm,  have  mofl  of  them  their 
diftintt  -td  peculiar  motions,  and  that  yet  thefc  motions  of  the  particular  bees  de- 
ftroy  not  the  coherency  of  the  heap ;  becaufe  that  when  one  of  the  more  innermoft 
bees  removes,  as  (he  lets  go  her  hold  from  thofe,  that  (he  refted  on  before,  and  goes 
away  from  thofe  that  refted  on  her,  fo  (he  meets  with  others,  on  which  lhe  may  fct 
her  feet,  and  comes  under  others,  that  in  like  manner  iet  their  fee;  on  her ;  and  fo  by 
this  viciflitude  of  mutual  fupports  their  coherence  and  their  removes  are  made  com- 
patible. And  if  inftead  of  bees,  the  fwarm  confided  of  extremely  little  flies,  their 
particular  motions  would  perhaps  be  inconfpicuous.  And  that  fome  fuch  thing  may 
happen  in  the  confident  bouics  we  have  been  fpeaking  of,  fecms  probable  from  hence, 
that  in  wainfcot  and  other  hard  wood,  we  often  fee  little  heaps  of  duft  produced  in 
them  by  putrefaction  i  and  not  only  in  cheefe  we  many  times  fee  multitudes  of  mites 
ftart  up,  but  in  apples  and  other  fruits  we  oftentimes  find  maggots,  though  the  fkin 
be  whole  (which  could  not  be  unlets  the  parts  of  the  matter  were  varioufly  tranfpofed, 
that  is,  put  into  a  local  motion,  and  connected  after  a  manner  I  unable  to  the  nature 
of  the  infect  to  be  produced).  And  by  the  growth  of  bones  in  the  bodies  of  perfected 
animals,  as  well  in  refpect  of  the  internal  cavity,  where  the  marrow  lodges,  as  of  the 
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external  furface,  as  alio  by  the  growth  of  the  flieHs  of  oyfters  and  fnails-(thongh  cold 
animals)  from  a  fue  inconfidcraMe  at  firft,  in  regard  or  what  is  afterwards  attained 
to,  and  by  fome  other  refembling  particulars,  that  conftitute  even  the  folid  parts  of 
animals,  are  not,  whilft  the  creature  lives  (or  at  leaft  whilft  it  grows)  altogether  ex- 
empt from  fomc  (though  flow  and  infenfiblc)  local  motion.  And  I  remember,  that  it 
has  by  a  very  diligent  obferver  been  affirmed  to  me,  that  he  faw  fcveral  pieces  of 
gum  fweat  out  of  an  old  wainfcot  of  above  twenty  years  Handing.  Which  i  the  lefs 
wonder  at,  becaufe  I  have  feveral  times  fecn  vifcous  exfudations  difclofe  themfelves 
like  drops  of  turpentine  upon  deal-boards,  which  had  been  made  ufe  of  about  build- 
ing.   (But  of  this  fubjeft  more,  perhaps,  elfewhere.) 


SECT.  XXVIII. 

After  we  have  hitherto  difcourfed  of  fluidity,  as  cOBfidered  in  diflintt  bodies,  we 
-might  properly  enough  fay  here  lomething  of  what  furtherance  or  hinderance,  in 
refpeft  of  fluidity,  one  body  may  receive  by  being  mingled  with  another.  But  the 
confideration  of  thofe  changes  of  conflltcnce,  which  may  be  produced  by  mixture, 
is  a  fubjeft  •,  that  we  fhall  have  fuch  frequent  occaflons  to  treat  of  in  what  we  are  to 
deliver  about  firmnefs,  that  we  fliallnow  only  give  this  general  admonition,  that  it  is 
not  fofafc  as  one  would  think,  to  foretel  the  confiftence  of  a  mixture  of  two  or  more 
bodies,  from  the  bare  confideration  of  the  confidence  of  thofe  bodies,  whereof  it  is 
to  be  compounded.  And  that  we  might  at  once  both  manifeft  this,  and  infinuate 
what  judgment  fhoukl  be  made  of  what  is  faid  by  fo  many  chymifts  and  others,  who 
without  limitation  teach,  that  the  addition  of  falts  to  metalline  and  mineral  bodies 
does  much  facilitate  their  fufion,  I  remember  I  purpofcly  made  and  employed  this 
experiment. 

We  difiblved  crude  copper  in  a  due  quantity  of  fpirit  of  nitre,  and  by  evaporation 
reduced  the  folution  to  a  kind  of  vitriol  of  a  lovely  colour.  We  alfo  corroded  with 
two  parts  of  fpirit  of  nitre  one  of  good  tin,  and  fuffered  the  mixture  to  reduce  itfelf 
(as  it  eafily  did)  to  a  fubftancc  almoft  like  meal.  Of  this  mixture  we  put  a  parcel  into 
a  crucible,  and  fuffered  it  to  grow  (and  for  a  pretty  while  to  continue)  red  hot :  nay, 
we  put  fome  of  it  upon  a  quick  coal,  and  excited  the  heat  by  frequently  blowing  the 
iire,  without  finding,  that  this  metalline  meal  did  at  all  melt,  though  falt  petre  be  a 
fufible  fait,  and  tin  itfelf  be  of  exceeding  eafy  fufion.  Whereas,  although  copper 
be  a  metal,  which  is  much  harder  to  melt,  not  only  than  tin  and  lead,  but  even  than 
filver  (as  thofe  well  know,  that  mix  filver  with  copper  to  make  a  fufible  mixture  to 
/older  upon  capper  and  brafs)  yet  was  this  metal,  that  will  endure  a  long  and  flrrong 
ignition  by  being  joined  per  minima  with  the  fame  kind  of  nitrous  corpufcles,  that 
,had  fo  contrary  an  effect  upon  the  tin,  fo  ftrangely  difpofed  to  fufion,  that  the  vitriol 
would  mdt  with  as  fmall  a  heat  as  that  of  one's  hand.  Nay,  we  have  made  fuch  a 
vitriol  either  with  fpirit  of  nitre  or  with  (what  differed  little  from  it)  a  certain  aqua 
fortis,  as  would  even  in  winter  be  made  to  ftand  melted  for  divers  hours  togetlier,  by 
the  languid  warmth  of  the  fun,  though  fhining  on  it  but  through  a  window,  where  it 
alfo  ftood  but  in  an  unflopped  glafs.  So  fit  it  is,  .that  we  confider  as  well  the  new 
-texture,  that  mingled  bouics  obtain  by  the  aflbciation  of  their  particles  (whofe  fize 
and  fliape,  and  perhaps  motion  may  be  thereby  much  altered)  as  the  confiftence  of  the 
particular  bodies  before  their  being  mixed. 
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Hiftory  of  FLUIDITY  and  FIRMNESS. 

The  SECOND  PART. 

Of  F  I  R  M  N  E  S  S. 

IT  is  fufficiently  known,  that  the  chymifts  afcribe  the  firmnefs  and  hardnefs  of  bodies 
to  fait,  and  teach,  that  the  falinc  ingredient  of  them  is  the  principle  of  coagula- 
tion in  them,  and  the  caufe  of  their  compactnefs  and  folidity.  But  though  this  opi- 
nion of  the  chymifts  be  embraced  by  fo  many  modern  philofophers  and  phyficians, 
that  fome  may  think  it  fuperfluous  to  make  enquiry  after  other  caufes  •,  yet  others 
(to  whom  the  explications  of  chymifts  feem  not  always  fo  much  as  intelligible)  will, 
upon  the  very  account  of  the  receivednefs  of  the  propofed  opinion,  think  it  radier 
worthy  to  be  examined,  than  to  be  acquiefced  in.  However,  without  making  it  our 
bufinefs,  either  to  fide  with,  or  oppofc  any  fed  of  naturalifts,  we  will  apply  ourlclves 
a  while  to  confidcr  the  thing  itfelr  in  prolccution  of  the  defign  already  begun.  And 
having  in  the  foregoing  part  of  our  little  hiftory  taken  a  general  view  of  fluidity ; 
we  will  now  proceed  to  try,  what  light  it  will  afford  us  to  difcover  the  nature  of 
firmnefs  and  compadlnefs. 

And  fince  fluidncfs  and  (lability  being  contrary  qualities,  are  to  be  apprehended 
under  contrary  notions,  we  may  conceive,  that  the  firmnefs  or  liability  of  a  body 
confifts  principally  in  this,  that  the  particles,  that  compofe  it,  befides  dm  they  are 
moll  commonly  fusncwhat  grofs,  either  do  fo  reft,  or  arc  fo  intangled  between  them- 
frlves,  that  there  is  among  them  a  mutual  cohefion,  whereby  they  are  rendered  unapt 
to  now  or  diftufe  themiclvcs  every  way,  and  confequently  to  be,  without  violence, 
bounded  and  figured  by  other  furfaces  than  thofc,  which  their  connection  makes  thern- 
fcives  conftitute. 

Is  this  rude  defcription  of  firmnefs  we  have  intimated  three  principal  caufes  ct  it, 
namely  the  grcflncis,  the  quiet  contact,  and  the  implication  of  the  component  parts. 

Tur.  firdTis  grofihefs  of  parts,  of  which  we  have  in  cficct  almoft  fufficiently  dii- 
courled  already:  for  fince  treating  of  fluidity,  wc  man  ifefted  at  large,  how  conducive 
fnallnefs  of  parts  was  to  that  quality-,  it  is  cafy  to  deduce,  that  groflhefs  of  parts  in 
a  body  muft  commonly  b;  a  great  diipofition  to  its  being  firm.  And  bigger  corpufcles 
being  ceteris  paribus  more  dirikuit  than  letter  to  be  put  into  motion,  when  they  arc 
once  at  reft,  it  is  obvious,  that  a  boily  conlifting  of  fuch  particles  is  lefs  difpoicd  to 
become  fluid,  and  confequently  more  apt  to  continue  firm,  than  if  its  component 
parts  were  (matter,  .nd  thereby  more  cafy  to  be  difplaced.  But  when  1  (peak  of  the 
groflhefa  of  corpufc  les,  I  pretend  not  to  determine,  whether  or  no  body  or  matter  be 
fo  perpetually  diivifible,  that  there  is  no  ailignablc  portion  of  matter  fo  minute,  that 
it  may  not  at  leafl  mentally  (to  borrow  a  fchool-term )  be  further  divided  into  ftii! 
ldfcr  and  Icffcr  parts:  for  allowing  this  indefinite  divifibility  of  corpore.il  fubll.ince, 
it  is  plain,  that  it  may  in  feme  fenle  be  averred,  that  there  are  no  firm  bodies,  whoff 
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parts  arc  not  extremely  minute.    But  I  underftand  by  the  grofs  parts  I  here  fpeak  of, 

fuch  corpufcles,  as  a&ually  convening  to  conftitute  a  body,  are  fcarce  diflipablc  or 
divifible  into  leiTer  by  the  agitation  of  the  ambient  air  or  aether,  or  by  the  other  caufes 
of  the  fluidity  of  bodies. 

It  is  alfo  to  be  noted,  that  when  I  fpake  of  the  fitnefs  of  grofler  corpufcles  to 
make  a  firm  body,  I  added,  ceteris  paribus,  becaufe  it  may  happen,  that  the  break- 
ing of  the  fmall  parts  of  a  body  into  minute  particles  may  make  them  but  the  fitter 
to  contribute  to  the  firmnefs  of  the  body  they  belong  to :  tor  the  parts  of  the  divided 
corpufcles  may  by  their  comminution  acquire  a  hew,  and  perhaps  a  more  irregular 
ftiape  than  before,  upon  whofe  account  they  may  be  more  difpoicd  to  be  entangled 
among  the  neighbouring  particles,  or  may  be  better  fitted  to  get  into  and  fill  the  pores 
of  lome  kind  of  bodies.  '  And  in  fuch  little  particles,  hot  only  the  minutenefs  may 
make  them  lie  clofer  together,  and  confequently  the  better  exclude  the  air ;  but  the 
greatnefs  of  the  furface  in  proportion  to  the  bulk  of  the  matter  may  perhaps  in  fomc 
cafes  occalion  a  fuller  contact,  and  fo  facilitate  th*  conftitvuion  of  a  very  firm  body, 
in  cafe  thefc  minute  parts  (whofe  intervals,  if  they  intercept  any,  need  not  be  other 
than  very  fmall)  fljall  be  placed  and  difpoicd  to  the  beft  advantage  for  3  fuUcontaft 
of  one  another.    But  as  I  faid  a  while  before,  from  what  we  have  already  delivered 
(concerning  the  fize  of  parts,  when  we  treated  of  fluidity)  it  may  eafily  be  undcr- 
ftood,  how  much  the  magnitude  of  them  may  conduce  to  firmneis ;  and  therefore 
we  will  presently  pafs  on  to  the  mention  of  the  two  other  things  to  be  confldcrcd,  in 
reference  to  coniiftent  bodies.    Whereof  the  one  is  the  bar*:  reft  of  the  fmall  and 
contiguous  parts,  that  make  up  the  firm  body;  and  the  other  the  intricate  texture 
of  fuch  parts  in  the  body  they  make  up.    And  cither  of  tiicfc  two  fcems  alone  furri- 
cient  to  render  a  body  liable;   though  nature  do  perhaps  oftentimes  make  fome 
(though  not  equal)  ufc  of  both,  to  fatten  the  parts  of  the  fame  body  more  firmly 
together. 

Oy  the  former  of  thefe  caufes,  I  am  informed,  that  the juftly  famous  Monfieur  Dts 
Curia  lias  alio  taken  notice,  but  without  adding  proof  from  experiments,  or  observations, 
V,ut  it  teems  to  have  been  either  overlooked,  or  (as  incongruous  to  their  hypothefis  of 
the  innate  motion  of  atoms)  rejected  by  the  old  atomiils,  and  by  Lucretius,  who  takes  no- 
tice (that  I  remember)  only  of  the  latter:  for  though  they  did  of  old  make  mention  of  the 
fttdden  divuifion  of  two  flat  and  (olid  bodies,  yet  they  employ  that  obligation  but 
to  prove  a  vacuum,  (without  Otherwtfc  taking  notice,  that  I  have  met  with,  of  thofe 
things,  that  are  moll  material  in  fuch  obiervations  to  our  prefent  purpoie,  and  with- 
out deducing  thence  what  we  lhall  endeavour  to  do  in  order  to  the  explication  of  the 
•  caufes  of  firmnefs.)    Upon  what  account  then  foever  the  atomifts  have  omitted  to 
reckon  for  a  caul'e  of  firmnefs  that,  which  wc  have  newly  been  fpeaking  of ;  yet  (as 
we  obferved  above )  if  two  bodies  be  once  at  reft  againft  one  another,  it  feems  coni'o- 
nar.t  to  the  catholic  laws  of  nature,  that  they  fhould  continue  in  that  ftate  of  reft,  till, 
fbme  force  capable  to  overpower  their  refiftance  puts  them  out  of  it.    And  whatever 
may  be  faid  of  the  unlofable  mobility  of  atoms  itriitly To  taken,  yet  that  divers  parts 
of  matter  may  compote  bodies,  that  need  no  other  cement  to  unite  them,  than  the 
juxu-pofitton  which  we  here  pruuppofc,  and  the  reding  together  of  their  parts, 
whereby  the  air  and  other  fluid  bodies,  that  might  diflbciate  them  arc  excluded,  1 
have  beta  inclined  to  think  by  what  I  have  obferved  in  grinding  of  glafles:  for  fome- 
timts  the  convex  furface  of  one  body  being  ground  upon  the  concave  furface  of  ano- 
ther, the  two  lurfaees  will  happen  to  be  io  clofely  and  cxaclly  fitted  to  one  another, 
(their  immediate  contact  in  all  their  parti,  or  at  leaft  in  innumerable  of  them, 
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hindering  the  intercurrence  of  the  air)  that  a  man  is  not  able  without  breaking  one  or 
both  of  them  to  pull  them  dire&ly  afunder ;  but  if  you  will  fever  them,  you  muft  be 
fain  to  make  one  of  them  to  flip  along  the  furface  of  the  other :  which  makes  the 
glafs  grinders  often  complain  or  the  trouble  they  meet  with  in  fenarating  fuch  bodies. 
Nay,  if  you  lay  two  flat  glaflcs  ground  very  true  and  well  polilhed  upon  one  ano- 
ther, fo  that  their  furfaces  may  almoft  every  where  touch  each  other,  (to  which  it  will 
be  rcquifitc  to  rub  them  a  little  one  upon  another,  for  the  better  exclufion  of  the  air) 
you  may  by  lifting  up  the  uppermoft,  lift  up  the  lowermoft  (though  perhaps,  as  we 
have  often  tried,  two  or  three  times  bigger)  with  it,  as  if  the  two  plates  of  glafs  made 
but  one  body.  Nay,  we  have  divers  times  taken  up  four  or  five  pieces  of  glafs  at 
once,  laid  and  prcfled  thus  one  upon  another,  and  might,  perchance,  have  tai;en  up 
a  greater  number,  if  we  had  had  more  of  them  at  hand.  And  trial  has  alio  informed 
us,  that  if  you  hold  a  looking-glafs  very  level  with  the  unfoliatcd  fide  downward, 
and  rub  a  little  againft  it  a  piece  of  other  very  flat  and  very  fmooth  glafs,  you  may 
eafily,  by  that  way  only,  fatten  them  to  one  another ;  fo  that  the  lowermoft  glafs, 
though  large,  will  hang  between  the  uppermoft  and  the  ground,  to  the  wonder  of 
thofe,  that  behold  it,  and  can  difcern  nor  imagine  nothing  capable  to  keep  it  from  fall- 
ing: and  by  the  fame  way  (as  we  ftiall  recite  anon)  we  have  often  made  one  confi- 
derably  thick  piece  of  marble  take  and  hold  up  another,  having  purpofely  cauicd 
their  flat  furfaces  to  be  carefully  ground  and  polifhed,  without  which  the  experiment 
will  not  fuccecd.  Nor  is  it  requifite,  that  the  glafles  be  flat  to  make  them  adhere 
very  clofely  together,  provided  their  immediate  contact  be  made  according  to  a  large 
furface :  for  to  what  we  have  already  mentioned  concerning  the  cohering  of  convex 
and  concave  bodies,  we  may  add,  that  having  purpofely  applied  a  long  glafs- 
ftopplc  of  an  almoft  conical  figure,  and  well  ground,  to  the  mouth  of  a  thick  quart 
bottle,  whofe  neck  was  made  long,  and  of  a  figure  convenient  to  receive  the  ftopplc, 
and  ground  within  fit  for  it,  we  found,  that  .thefc  two  glafs  bodies  touching  one 
another  in  a  multitude  of  pans,  did  adhere  together  fo  clofely,  that  when  the  ftopplc 
was  carefully  put  in,  we  could  eafily,  and  divers  times  one  after  another,  lift  up  the 
bottle,  though  there  was  by  our  guefs  above  a  pound  of  liquor  in  it.  Unlefs  we 
fuppofe,  without  much  probability,  that  becaulc  it  is  found,  that  moving  them  to 
and  fro  upon  one  another,  and  prcfllng  down  the  ftopple,  promotes  their  fticking, 
their  adhefion  may  be  in  part  afcribed,  either  to  fome  elaftical  motion  in  the  parts  of 
the  prcfled  glafs,  or  to  the  exquifite  adaptation  of  the  almoft  numbcrlefs,  though 
very  fmall,  afperities  of  the  one,  to  the  as  numerous  little  cavities  of  the  other  \ 
whereby  the  furfaces  do  lock  in  with  one  another,  or  are  as  it  were  clafped  together. 
For  as  polilhed  as  the  furfaces  may  appear  to  fenfe,  wc  muft  not  deny,  that  there  may 
be  fuch  inequalities  in  them,  fince  being  wont  to  be  polilhed  with  putty  or  fome 
fuch  powder,  or  heap  of  grating  and  irregularly  ihaped  corpufeks,  they  mull  need)! 
make  ftorc  of  little  furrows,  and  ridges,  and  other  afperities  on  them.  Hut  to  infill 
on  thefc  conjectures,  were  to  digrefs. 

Yet  here  we  mull  not  decline  taking  notice,  that,  at  leaft  here  below,  the  fticking 
together  of  fuch  bodies,  as  arc  of  fcnfible  bulk,  and  whole  fmooth  furfaces  imme- 
diately touch  one  another,  may  pofllbly  not  fo  much  proceed  from  this,  that  their 
parts,  as  wc  formerly  obferved,  are  at  reft  among  themiclves,  and  by  their  immediate 
contract  do  make  up  as  it  were  but  one  body ;  as  from  the  prefliire  of  the  atmoiphcre, 
proceeding  partly  from  the  weight  of  the  ambient  air,  (mixed  with  the  effluviums  of 
the  terreftrial  globe)  and  partly  from  a  kind  of  fpring,  by  virtue  of  which  the  air 
continually  prellcs  upon  the  bodies  contiguous  to  it,  though  through  accuftomance 

F  f(  a  and 


Digitized  by  Google 


404  *fl>e  Hijlory  ^/Firmness, 

and  negligence,  and  perhaps  fome  other  caufes  not  here  to  be  infilled  on,  we  neither 
feel  it  in  our  own  bodies,  nor  take  notice  of  it  in  others.  Now  this  preflure  of  the 
air  every  way  being  fuppofed,  I  think  the  adhering  of  the  fmooth  bodies  we  fpeak 
of  (for  we  fiippofc  them  far  greater  than  the  particles  of  the  air)  to  one  another  may 
probably  enough  be  afcribed  to  this,  that  when,  for  inftancc,  the  fmooth  lurfaccs  of 
two  pieces  of  glafs  do  fo  exquifitely  touch  one  another,  that  none  of  the  ambient  air 
is  either  intercepted  or  admitted  between  them,  then  the  undermoft  glafs  will  fuflcr 
DO  preflure  on  that  fide,  which  touches  the  uppermoft ;  the  parts  of  the  uppcrmoft 
glafs  having  no  fenfible  fpring  in  them  (fo  that  they  can  only  refift,  but  not  repel  the 
other:)  but  that  fide  of  the  undermoft  glafs,  which  is  expofed  to  the  air,  will  be 
prefled  upon  thereby  •,  and  there  being,  as  we  faid,  no  claftical  preflure  on  the  other 
fide  of  the  glafs  to  balance  this,  it  is  not  to  be  wondered  at,  that  the  inferior  glafs 
fiiould  not  fall  off"  from  the  other,  in  regard  the  weight,  that  would  carry  it  down- 
wards, is  much  too  fmall  to  overcome  that  force  of  the  air,  that  thrufts  it  againft  the 
uppermofl  glafs :  as  if  one  fiiould  with  his  hand  thruft  a  plate  of  iron  broad-wiie 
againft  the  flat  cieling  of  his  chamber,  the  iron  would  not  fall  as  long  as  the  force  of 
the  hand  perfeveres  to  prefs  againft  it.  Nor  is  it  material,  that  in  our  cafe  the  prc£. 
Jure  of  the  atmolpherc  is  fuppofed  to  force  the  lowermoft  glafs  upwards  ^  for  if  we 
fuppofe  the  air  to  confift  of  innumerable  little  iprings  (as  it  were)  bearing  upon  and 
fupporting  one  another,  and  whereof  the  lowermoft  are  bent  by  the  weight  of  all  that 
arc  incumbent  on  them,  it  will  be  cafy  to  conceive,  that  near  the  furface  of  the  earth, 
(about  which  the  air  muft  diffufe  itfelf  by  reafon  of  the  gravity  of  its  fmall  parts,  and 
the  refiftance  of  the  earth  againft  their  defcent)  it  may  prefs  almoft  equally  every 
way,  and  by  a  kind  of  recoil  (though  not  properly  fo  called)  from  the  tcrrcftrial  globe 
upwards,  may  ftrongly  prefs  any  body,  upon  which  it  can  bear,  againft  any  odier, 
which  has  no  fuch  elaftical  power  to  repel  from  it  a  body  fo  prefled  againft  it. 

This  difficulty  being  thus  difpatched,  we  lhall  proceed  by  two  or  three  particulars, 
to  confirm  our  conjecture  at  the  caul;,  why  fmooth  bodies  ftick  together  upon  bare 
juxta-pofition  or  contact.  And  firft  I  obferve,  that  if  a  piece  of  flat  glafs  be,  as  we 
formerly  mentioned,  appended  to  a  looking-glafs  held  with  the  unfoliated  fide  down* 
wards,  parallel  to  the  horizon,  though  the  adhering  gh.s  will  not  drop  down,  yet  it 
will  very  eafily  b"  moved  any  way  along  the  level  furface;  and  if  by  inclining  the 
looking  glafs  any  way,  you  deprive  it  of  its  former  level,  the  fmaller  glafs  will  eafily. 
Aide  downwards  upon  the  furface  of  the  greater.  Of  which  the  reafon  feems  to  be, 
partly  that  the  gravity  as  fuch  of  the  lower  glafs  does  not  confiderably  refill  the. 
horizontal  motion  of  it,  but  only  the  motion  upwards,  whereby  it  muft  recede  from 
the  centre  of  heavy  bodies,  as  might  if  need  were,  be  probably  deduced  from  divers 
inilanccs  obvious  enough ;  and  partly,  or  rather  chiefly,  that  to  the  edges  of  the  glafs. 
the  ambient  air  is  contiguous  as  well  on  the  one  fide  as  on  the  other,  and  fo  the. 
prcfiure  of  the  air  being  equal  on  every  part  of  the  edges,  the  gravity  of  the  fmaller 
glafs  is  not  hindered  by  the  air  (which  can  asfaft  fuccecdonone  fide,  as  it  ii  diiplaccd. 
on  the  other)  from  making  it  dido  down  the  Ihelving  furface  of  the  greater  glafs  ; 
whereas  of  the  broad  and  flat  fides  of  the  lowermoll  glafs  the  one  is,  as  we  faid,. 
prefTed  by  the  fpring  of  the  air,  whilll  the  other  fuffers  no  fuch  preflure  from  the 
looking  gl  a  ft,  to  which  it  was  applied.  And  lb,  if  you  take  a  fmall  open-mouthed 
glafs,  and  plunge  it  into  a  veffel  lull  of  quickfilver  with  the  mouth  upward,  that  the 
quickfilver  may  fill  it  without  leaving  any  air  in  it,  and  if  then,  whiift  it  is  under  the 
quickfilver,  you  turn  the  mouth  downwards,  and  fo  keeping  it  upright,  lift  it  up  till 
the  mouth  be  almoft  come  to  the  top  of  the  mercury  you  fball  perceive,  that  the  glafs 
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will  rcmrain  almoft  full  of  quickfilver  in  the  veflel :  and  this  will  continue  fo,  though 
you  incline  the  glafs  this  way  or  that  way,  provided  you  keep  the  mouth  of  it  within 
the  mercury.  And  this  experiment,  though  more  noble  when  tried  with  quickfilvcr, 
will  fuccecd  alfo  when  tried,  as  it  may  more  eafily  be,  with  water.  Or  which  the 
reafon  ieems  to  be,  that  the  glafs  hinders  the  quickfilvcr  in  it  from  the  preflure  of  the 
incumbent  air,  whereas  the  quickfilver  in  the  veflel  being  expofed  to  it,  muft  by  it 
ncccfiarily  be  forced  up  againft  the  furface  of  the  inverted  bottom  of  the  glafs,  where 
it  meets  no  elaftical  power  to  repel  it  downwards.  For,  that  it  is  not  nature's  abhor- 
rcncy  of  a  vacuum,  that  keeps  the  quickfilver  from  descending  till  fome  air  can  come 
to  fuccecd  in  its  room,  the  famous  experiment  invented  by  Terricellius,  and  found 
true  by  many  others,  and  ourfelves,  touching  the  dcfccnt  of  the  quickfilver  in  any 
tube  of  above  two  foot  and  a  half  long,  feems  clearly  to  evince.  And  to  confirm 
what  wc  have  faid,  and  fhew  withal,  that  it  is  not  fo  much  the  contact  of  bodies 
according  to  a  large  furface,  as  that  contact  is  confidcred  in  itfclf,  as  by  reafon  of  its 
being  ordinarily  requifite  to  the  exclufion  of  air,  that  at  lead  here  below  keeps  bodies 
from  falling  afunder ;  I  ftiall  relate,  that  having  by  a  certain  artifice  out  of  a  large, 
glafs  (with  a  narrow  mouth)  caufed  a  certain  quantity  of  air  to  be  fucked,  we  found, 
that  by  immediately  applying  a  book  (which  then  chanced  to  lie  at  hand)  to  the. 
orifice  of  the  veflel,  the  book  was  readily  lifted  up  and  fuftaincd  in  the  air  as  long  as 
we  plcafcd,  though  the  furface  of  the  fufpended  body  could  be  touched,  as  is  evident, 
but  by  the  rin^,  which  incircled  the  orifice  of  the  veflel,  and  though  the  weight 
taken  up  (belides  that  it  was  inconveniently  lhaped  for  fuch  a  trial,  which  would 
probably  have  liiccecded  as  well  with  a  much  greater  wcighr,  if  wc  had  had  one  fitlv 
lhaped  at- hand)  exceeded  twenty  ounces  •.  Of  which  event  the  caufe  Items  plainly 
to  be  this,  that  by  reafon  of  the  exfuction  of  fome  air  out  of  the  glafs,  the  elaftical 
power  of  the  remaining  air  was  very  much  debilitated  in  comparifon  of  the  un- 
weakencd  preflure  of  the  external  air,  which  being  able  to  prels  the  book  againft:  the 
orifice  of  the  veflel  with  greater  ftrcngth  than  the  internal  air  can  refill,  thereby  it 
comes  to  pafs,  that  the  whole  orifice  of  the  veflel,  though  there  be  but  part  of  it  of 
lblid  body,  does  yet  on  this  occafion  perform  in  fume  mcafure  the  part  of  an  entire 
iurlacc  exactly  irr.ooth. 

IT  may  be  confidcred  alfo  (to  add  that  upon  the  bye)  whether  upon  the  principle 
lately  explicated  may  not  in  fome  meafure  depend  the  folidity  of  glafs.  For  though 
its  parts  feem  very  little  or  not  at  all  branched  or  interwoven  one  within  another,  and 
appear  very  iinooth  and  flippery,  yet  fince  the  fire  that  brought  them  to  fufion,  and 
consequently  to  be  fluid,  may  well  be  fuppofed  to  have  fub-divided  and  reduced  them 
into  fmall  particles,  and  to  have  thereby  aflifted  them  to  exclude  the  air.from  betwixt 
them,  it  may  feem,  that  it  needs  not  much  be  wondered  at,  if  the  immediate  contact 
of  fuch  fmall  and  finooth  corpufcles  furficc  to  make  them  hold  togethe  r ;  for  that . 
tbeir  union  is  ftritt  enough  to  keep  out  the  air,  may  appear  from  this,  that  thole  that  . 
blow  glafle:,  and  ihofc  that  diftil  in  them,  find  not  the  air  can  traverfc  the  pores  even  ■ 
of  heated  glafs:  and  as  for  any  more  lubtil  matter,  wc  fee  by  the  free  pafiage  of  light 
and  heat,  or,  to  fpeak  more  warily,  of  magnctical  effluvia  through  the  glafs,  with- 
out  injuring  its  texture,  that  fuch  matter,  but  moderately  moved,  will  nor  hinder 
the  little  fluid  parts  from  cleaving  together.  And  on  this  occafion  it  might  be  con- 
fider.d,  how  much  the  juxta-pofuion  of  their  co.'pufcles  crouded  together  by  fufion 
may  contribu;e  to  the  confidence  and  brittlcnefs  of  lak-petre,  ,  and  divers  other 
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bodies,  which  may  from  an  incoherent  powder  be  readily  turned  into  one  mafs ;  as 
alio  how  far  the  llicking  together  (for  I  fpeak  not  of  the  figures  compofed  by  them) 
of  the  finall  parts  of  hanging  drops  of  water,  and  fuch  other  liquors,  as  are  not 
thought  to  confift  of  corpulcles  hooked  or  branched,  may  be  afcribed  to  the  contact 
of  their  fmall  parts,  and  the  exclufion  of  air.  Thefe  1  fay,  and  Ibme  other  fuch 
things  might  be  here  cpnfidered,  but  that  we  are  forbidden  to  examine  them  particu- 
larly, and  efpccially  what  has  been  reprcfented  touching  the  folidity  of  glafs,  (which 
we  fufpect  another  caufc  may  have  a  great  intereft  in)  by  our  haftc,  which  calls  us  to 
the  remaining  part  of  our  difcourfe. 

Though  then  it  be  hence  (to  omit  other  proofs  elfewhere  mentioned)  fufficiently 
manifeft,  that  the  air  has  a  fpring,  and  that  a  ftrong  one,  yet  there  appears  no  great 
necellity  of  having  recourfe  to  it  for  the  giving  an  account  why  the  two  fmooth  glafie* 
above-mentioned  were  able  to  adhere  fo  clofely  to  each  other :  for  a  probable  rcafon 
of  the  fame  phenomenon  may  be  rendered  by  the  preflure  of  the  air  confidcrcd  as  a 
weight.    And  firft,  we  muft  recall  to  mind  what  we  (a  little  above)  faid  of  the  re- 
coiling (or  rebounding  of  the  preflure)  of  a  cylinder  of  air  from  the  earth,  to  the 
fufpended  piece  of  glafs,  proceeding  from  this,  that  the  fluid  air,  which  is  not  with- 
out  fome  gravity,  being  hindered  by  the  refilling  furface  of  the  terreftrial  globe  to  fall 
lower,  mult  diffufe  itfelf,  and  confequently  prefs  as  well  upwards  as  any  other  way. 
Next,  we  may  confider,  that  when  the  furfaces  of  two  flat  bodies  of  any  notable  (and, 
for  example,  of  equal)  breadth  do  immediately  touch  each  other,  and  lie  both  of 
them  level  with  the  horizon,  and  one  of  them  directly  over  the  other  •,  in  this  cafe,  I 
fay,  fince  the  air  cannot  move  in  an  inftant  from  the  edges  to  the  middle  of  the  two 
furfaces  that  lie  upon  each  other,  the  lowermoft  cannot  be  drawn  away  downwards  in 
a  perpendicular  line  from  the  uppcrmoft,  but  that  by  rcafon  of  the  ftiffhefs  and  con^ 
tafi  of  the  two  bodies,  it  muft  ncccflarily  happen,  that  at  the  inftant  of  their  fepa-* 
ration,  fhould  it  be  effected,  the  lowermoft  glafs  will  be  prefied  upon  by  the  whole 
(crooked)  pillar  of  air,  fuppofed  to  reach  from  the  top  of  the  atmofphcrc,  and  to 
have  for  bafis  the  fupcrficics  of  the  undermoft  glafs.    For  at  that  inftant,  the  air 
having  not  time  to  get  in  between  the  two  glafles,  there  is  nothing  between  them 
during  that  inftant  to  refill:  the  preflure  of  that  air,  which  bears  againft  the  lower 
fuperficies  of  that  undermoft  glafs,  and  confequently  fuch  a  rcvulfion  of  the  lower 
glafs  cannot  be  effected,  but  by  a  weight  or  force  capable  to  furmount  the  power  of 
the  weight  of  the  above-mentioned  cylinder  of  the  atmofphcre  •,  and  this,  as  I  faid, 
becaufc  that  by  reafon  of  the  fudden  feparation,  the  upper  furface  of  the  glafs  has  not 
any  air  contiguous  to  it,  which,  were  it  there,  would  (according  to  the  nature  of 
fluid  and  fpringy  bodies)  prefs  as  much  againft  the  upper  furface  of  the  glafs,  as  the 
pillar  of  the  atmofphcre  againtl  the  lower,  and  confequently  fuftain  that  endeavour 
of  the  air  againft  the  lower  fide  of  the  glafs,  which  in  our  propofed  cafe  muft  be  fur- 
mounted  by  the  weight  or  force  employed  to  draw  down  the  lower  glafs.    And  hence 
we  may  underlland  (to  add  that  upon  the  bye,)  that  it  is  not  ncccfiary,  that  the  con- 
tiguous furfaces  of  the  two  flat  glafles,  we  have  been  treating  of,  be  paralleled  to  the 
horizon  :  for  if  you  fhould  hold  -them  perpendicular  to  it,  their  divulfion  would  not 
reafe  to  be  difficult,  provided,  it  were  attempted  to  be  made  by  fuddenly  pulling  one 
of  the  broad  furfaces  from  the  other  in  a  level  line,  and  not  by  making  one  of  the 
furfaces  Aide  upon  the  other;  for  in  the  former  cafe,  the  feparation  of  the  contiguous 
bodies  will  be  hindered  by  the  weight  or  preflure  of  the  lateral  air  (if  I  may  fo  fpeak) 
that  bears  againft  the  broad  fides  of  the  glafles  contiguous  to  it.    But  whereas  in  thefc 
cafes  we  fuppofe  the  fupcrficics  of  the  two  glaffcs  to  be  fo  exactly  fiat  and  fmooth, 
that  no  air  at  all  can  come  between  them ;  experience  has  informed  us,  that  it  is 


extremely 


7%e  Hijlory  of  Firmness.  407 

extremely  difficult,  if  at  all  poffible,  to  procure  from  our  ordinary  tradefmen  either 
glafTes  or  marbles,  fo  much  as  approaching  fuch  and  fuch  an  exquifitenefs  :  for  we 
could  very  hardly  get  either  experienced  ftone-cuttcrs  or  perfons  flailed  at  grinding  of 
glafies,  to  make  us  a  pair  of  round  marbles,  though  of  an  inch  or  two  only  it)  diame- 
ter, that  would  for  fo  much  as  two  or  three  minutes  hold  up  one  another  in  the  air  by 
contact,  though  they  would  eafily  enough  take  up  each  other,  if  the  uppcrtvolt 
were  drawn  up  nimbly,  before  the  air  could  have  leifure  to  infinuate  ilfell  betwixt 
them. 

But  this  notwithstanding,  we  endeavoured  by  the  following  expedient,  not  only  to 
manifeft,  that  the  power  or  preffure  of  the  air  is  in  thefe  experiments  very  great, 
but  alfo  to  make  fome  eftimate  (though  but  an  imperfect  one)  how  great  the  power 
is- 

Having  then  provided  a  pair  of  marbles  of  an  inch  and  half  in  diameter,  and  as 
flat  and  fmooth  as  we  could  get,  and  having  confidercd,  that  as  it  was  the  getting 
in  of  the  air  between  them,  that  (for  the  reafon  above  declared)  hindered  them  from 
fticking  ftrongly  together  j  fo  the  accefs  afforded  to  the  air  was  for  the  moil  part 
due  to  that  fcarcely  cvitable  roughnefs  or  inequality  of  their  furfaccs  that  remained 
in  fpite  of  the  polifh  ;  confidering  thefe  things,  I  fay,  we  fuppofed,  that  the  intrufion 
of  the  air  might  be  for  fume  while  prevented  by  wetting  the  furfaccs  to  be  joined  with 
pure  fpirit  of  wine ;  and  that  yet  this  liquor,  that  feems  the  freed  that  we  know  of 
from  tenacity,  would  not  othcrwifc  than  by  keeping  out  the  air  prove  a  cement  to 
fallen  the  Hones  together.  But  becaufc  the  cafy  reparation  of  fuch  fmooth  bouies,  as 
adhere  but  by  contact  does  in  great  part  (as  we  formerly  noted)  proceeds  from  this, 
that  whereas  it  is  very  difficult  to  hold  fuch  bodies  exactly  level  for  any  confidrrablc 
fpace  of  time,  and  yet  the  lcaft  inclination  any  way  gives  the  lower  body  oppomtniiy 
to  Aide  eff becaufc  of  this,  I  fay,  we  refolved  in  the  firft  place  to  fee  what  could  be 
done  by  fattening  to  the  upper  marble  certain  wires  and  a  button,  in  fuch  manner,  as 
that  the  lower  marble,  when  it  was  joined,  might  freely  fall  directly  down,  but  not 
flip  much  afidc,  being  hindered  by  the  wire.  And  in  purfuit  of  this  we  found,  that 
not  only  the  dry  marbles  could  be  made  to  take  up  snd  hold  up  one  another,  bur 
that  once  by  drawing  up  the  upper  marble  nimbly,  we  could  take  up  (but  not  keep 
up  for  any  time}  together  with  the  lower  marble,  a  feale,  and  in  it  a  pound  weight  oV 
16  ounces  Troy. 

After  this  we  moiflened  the  furfaces  of  the  marbles  with  fuch  pure  alkalizatc 
fpirit  of  wine,  as  we  elfewhere  teach  to  make,  which  was  fo  thin  and  fubtile, 
that  not  only  we  burned  fomc  of  it,  before  we  would  employ  it  abaut  this  experi- 
ment, in  a  fdver  fpuon,  without  leaving  fo  much  as  any  fign  or  phlegm  behind;  but 
it  would  (in  the  open  air)  almott  in  a  moment  fly  away  from  the  furf.ice  of  the  marble 
anointed  with  it,  and  leave  it  dry  and  glofly.  The  marbles  being  fkilfully  wetted, 
mi  ktpt  by  the  above-mentioned  wires  from  flipping  tfide,  we  caft  into  the  fcale 
fattened  to  the  lower  of  them  divers  weights  r.t  fevcral  times,  and  by  nimbly  pulling 
Bp  the  higher  ftone,  tried  many  tnr.es,  how  much  we  could  draw  up  with  the  lower, 
snd  did  fometirr.es  take  up  above  an  hundred  ounces,  and  once  an  hundred  thirty-two 
ounces  Troy,  befidcs  the  fcale,  that  contained  them,  ar.d  the  marble  itfelf,  the  diame- 
ter of  whefe  fmooth  furfacc  was  by  mcafurc  but  about  an  inch  and  two  thirds. 

But  here  I  mutt  take  notice,  both  in  relation  to  this  ?nd  the  following  experiments 
to  be  let  down  concerning  fmooth  marbles,  that  we  never  yet  found  any  fort  of  ex- 
periments, wherein  fuch  flight  variations  of  tircumftances  could  fo  much  defeat  cur 
endeavours }  which  we  therefore  mention,  that  in  cafe  fuch  experiments  be  tried 
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again,  it  may  be  thought  the  lefs  ftrange,  if  others  be  not  able  to  do  as  much  at  the 
firrt  and  fecond,  or  perhaps  the  tenth  or  twentieth  trial,  as  we  did  after  much  practice 
had  made  us  expert  in  this  nice  experiment,  and  fuggefted  to  us  divers  facilitating  cir- 
cumftances,  which  could  not  here  in  few  words  be  particularly  fet  down. 

And  now,  becaufe  we  perceived,  that  the  fpirit  of  wine  was  too  fugitive  and  fub- 
tile  a  liquor  for  our  purpofc,  we  fuppofed,  that  oil,  as  it  would  better  fill  up  the  little 
cavities  of  the  (tones,  fo  it  would  more  exaftly  keep  out  the  air,  and  lefs  eafily  vanilh 
into  it.  And  accordingly,  having  moiftencd  the  furfaccs  with  a  due  proportion  of 
good  expreffed  oil  of  fweet  almonds,  and  having  carefully  obferved  the  other  requifite 
circumftanccs,  we  took  up  fomc  drams  above  four  hundred  ounces  Troy  hanging  at 
the  lower  marble. 

And  that  you  may  notfufpect,  that  it  was  by  gluing  the  marbles  together,  that  the 
oil  did  enable  them  to  make  fo  much  greater  refiftance  againft  fcpararion  than  the 
fpirit  of  wine  did  ;  I  lhall  add,  that  in  cafe  the  flat  furfaccs  of  the  joined  ftoncs  were 
held  not  parallel,  but  perpendicular  to  the  horizon,  that  fo  the  air  might  (as  we  for- 
merly alio  obferved)  immediately  fucceed,  as  the  looter  marble  fhould  Aide  off,  the 
weight  of  fomc  ounces  was  now  and  then  requifite  to  draw  down  the  marbles,  when 
they  had  nothing  but  fpirit  of  wine  between  them  ;  whereas  they  would  eafily  enough 
Aide  off  from  one  another,  when  they  were  cemented  together  with  oil :  perhaps 
becaufe  that  the  fpirit  of  wine,  by  reafon  of  the  fmallnels  and  penetrancy  of  its 
parts,  and  becaufe  of  its  fugitive  nature,  did  not  fo  well  fill  up  the  little  pores  and 
furrows  of  the  furfaccs  of  the  marbles  •,  whereby  the  little  protuberances  getting  into 
thofc  little  cavities,  might  more  refill  the  Hiding  of  the  marbles  upon  one  another's 
furfaccs,  whofe  texture  is  better  fitted  to  make  their  furfaccs  fmooth  and  flippery. 

And  to  fhew,  that  the  refiftance  of  fuch  contiguous  marbles  to  a  violent  feparation 
is  greater  in  thofc,  which  being  broader  are  prefled  againft  or  refilled  by  a  propor- 
tionably  bigger  (though  not  a  longer)  pillar  of  the  atmofphere;  we  cauied  two 
marbles  to  be  made,  whofe  diameter  was  three  inches,  or  a  very  little  more :  and 
having  after  the  above-mentioned  manner  employed  fpirit  of  wine  to  keep  out  the  air 
from  between  them,  we  did  after  fome  trials,  with  the  uppermoft  of  them  take  up  the 
lowermoft,  and  with  it  four  hundred  fixty  eight,  or  four  hundred  and  feventy  ounces. 
But  making  ufc  of  oil  of  almonds  inftcad  of  fpirit  of  wine,  we  did  with  our  own 
hands  draw  up  twice,  one  time  after  another,  with  the  undermcft  ftone,  a  much 
greater  weight,  namely,  eighty-four  pound  or  1 344.  ounces  (Troy  weight)  notwith- 
standing which  weight  we  manifeftly  perceived  the  marble,  at  which  it  hung,  to  Hick 
ilrongly  to  the  other. 

And  here  cgain  wc  will  take  notice,  that  the  interpofed  oil  was  fo  far  from  being 
able  as  a  cement,  rather  than  by  keeping  out  the  air,  to  make  these  marbles  ftick  lo 
clofc  together,  that,  whereas  bodies  glueeior  cemented  together  arc  wont  to  make  an 
^imotl  equal  refiftance  to  their  being  feparated,  in  what  pofture  foever  you  place  them, 
I  made  our  marbles,  even  when  wc  tried  this  laft  experiment,  very  freely  (lide  upon 
one  another,  by  impelling  the  uppermoft  to  the  right  hand*  or  to  the  left,  with  my 
finger  or  my  thumb  (whereof  the  reafon  is  intimated  above,  where  wc  mentioned  al- 
moft  the  like  cafe  in  glafles)  and  having  fomctimc  bef  ore  taken  up  a  weight,  which  we 
conjectured  to  be  not  much  inferior  to  that  Lift  r  imed,  we  prefently  tor  trial-fake 
held  the  marbles  with  their  edges  downwards,  and  found,  that  thole,  that  in  an  ho- 
rizontal polition  could  not  be  drawn  afundcr  by  fo  great  a  weight,  did  in  another 
port  lire  prefently  fall  afunder  by  their  own  weight,  which  made  one  readily  Hide  off 
from  the  other  to  the  ground.    Now  although  we  have  confeffed,  that  this  way  of 
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meafuring  the  ferce  of  the  air  is  not  accurate ;  yet  we  hope  it  will  not  be  thought 
ufelefs,  fince  (not  to  mention,  that  by  thus  breaking  the  ice,  we  may  make  way  tor 
the  happier  inquiries  of  others)  it  not  only  ftiows  us,  that  this  prefling  or  fuftaining 
force  of  the  air,  as  unheeded  as  it  is  wont  to  be,  is  very  great,  but  it  may  alio  afliit 
us  to  conjc&ure,  how  great  it  is,  which  though  we  cannot  hereby  determine  precifcly 
and  with  certainty,  yet  we  may  eftimate  it  with  much  lei's  uncertainty  than  otherwile 
we  could. 

I  know,  that  the  Peripatetics,  and  the  generality  of  the  fchool-philofophers,  will 
confidently  afcribe  the  flicking  of  the  marbles,  not  to  the  cauie  we  have  afllgned,  " 
but  to  nature's  abhorrency  and  fear  of  a  vacuum.  But  not  to  engage  ourfelves  now 
in  a  difquifition,  that,  when  we  difcourfed  of  fluidity,  we  did  (lor  the  reafons  there 
expreficd)  decline  to  meddle  with ;  we  will,  without  disputing  whether  or  no  nature 
either  can  at  all  admit,  or  do  abhor  a  vacuum,  content  ourfelves  to  confirm  the  expli- 
cation given  of  this  phaenomenon  by  thefe  two  confiderations.  The  one,  that  if  na- 
ture did  fo  violently  oppofe  a  vacuum  as  is  pretended,  it  is  not  likely,  that  any  force 
whatfoever  that  we  could  employ,  would  be  capable  to  produce  one ;  whereas  in  our 
cafe  we  find,  that  a  little  more  weight  added  to  the  lower  of  the  marbles  is  able  to 
furmount  their  rcludtancy  to  feparation,  notwithstanding  the  l'uppofed  danger  of 
thereby  introducing  a  vacuum.  And  my  next  confideration  is,  that  (according  to 
what  we  have  hitherto  delivered)  without  having  recourfe  to  any  fuch  disputable  prin- 
ciple, a  fair  account  may  be  given  of  the  propofed  phenomenon,  by  the  preflurc  or 
weight  of  the  air.  And  that  what  we  have  laid  concerning  the  latter  of  thefe  may  be 
entertained  with  the  lefs  difficulty,  let  us  fuppofe,  that  when  the  marbles  ftick  well 
together,  the  lowermoft  of  them,  or  the  appendant  weight  were  fattened  to  the  ground} 
for  in  this  cafe  there  appears  no  reafon  to  believe  that  their  power  to  relift  feparation 
would  be  lefs  than  it  was  before.  And  yet  it  feems  evident,  that  the  uppermoft 
marble  would  not  be  perpendicularly  pulled  up  but  by  fuch  a  force  as  were  at  leaft 
(I  fay  at  leaft)  able  to  lift  up  a  weight  equal  to  that  of  the  laft  mentioned  marble,  and 
of  a  pillar  of  air  having  the  ftonefor  its  bafe,  and  reaching  to  the  top  of  die  atmof- 
phere  •,  fince  at  the  inftance  of  revulfion,  before  the  air  can  get  in,  and  fprcad  itfclf 
between  the  ftones,  there  is  not,  for  aught  appears,  any  fuch  body  under  the  upper 
marble,  as  can  help  the  hand  to  fuftain  the  weight  both  of  that  marble  and  the  in- 
cumbent cylinder  of  the  atmofphere,  which  then  gravitates  upon  it,  and  confequenrly 
upon  the  hand  becaufe  there  is  no  air,  nor  other  equivalent  body  underneath  it,  to 
fuftain  its  part  of  the  weight,  as  the  lower  air  is  wont  to  do  in  reference  to  the  heavy 
bodies  that  lean  on  it,  and  to  the  weight  of  the  incumbent  air.  And  therefore  we 
need  not  much  marvel,  if  when  only  a  lefs  weight  than  that  of  the  fore-mentioned 
pillar  of  the  atmofphere  hangs  at  the  lower  marble,  it  mould  be  capable  of  being 
drawn  up  by  the  uppermoft,  rather  than  fuffcr  a  divulfion  from  it.  As  we  fee,  that 
when  two  bodies  being  fattened  together,  are  endeavoured  to  be  drawn  afunder  by 
forces  or  weights  not  able  to  feparate  them,  they  will  ufually  both  of  them  move  that 
way,  towards  which  either  of  them  is  the  moft  ftrongly  drawn.  On  which  occafion, 
1  remember  what  I  have  fometimes  obferved  in  one  of  the  ways  of  trying  the  ftrength 
of  load- ftones  ;  for  if  the  load-ftone  be  able  to  take  up  more  than  its  own  weight, 
you  may  as  well  lift  up  the  load-ftone  by  a  knife,  as  a  knife  by  the  load-ftone.  And 
though  one  accuftomed  to  judge  only  by  his  eyes,  would  have  imagined,  that  when 
I  held  the  great  weights  formerly  mentioned  fufpended  in  the  air,  there  was  no  ftrong 
endeavour  to  pull  up  the  upper  marble  from  the  lower,  becaufe  my  hand  being  for  a 
while  held  fteady,  feemed  to  be  at  reft  ;  yet  he  will  cafily  be  invited  to  fufpcc>,  that 
in  fuch  a  thought  there  may  be  a  great  miftake,  who  ftull  confider,  that  neither  did 
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the  weight  fenfibly  appcar^to  pull  the  lower  marble  downwards,  though  my  hand 
allured  me  that  the  weight  had  not  loft  its  gravitation.  And  if  I  (hall  add,  that 
once,  when  the  weight  after  having  been  lifted  up  into  the  air,  was  cafually  fo  loofe- 
ned  from  the  upper  marble,  as  fuddenly  to  drop  down,  my  hand,  unawares  to  me, 
was  by  the  force  of  that  endeavour,  it  jult  before  employed  to  :  nil. tin  the  fallen  weight, 
carried  up  with  fuch  violence,  that  I  very  fenfibly  bruifed  it  by  the  ftroke  it  gave 
againft  the  face  of  a  by  -dander,  who  chanced  out  of  curiofity  to  hold  his  head  over 
the  marbles. 

And  here  it  will  not  be  impertinent  to  bring  in  an  experiment  that  I  once  deviled, 
not  only  for  other  ufes,  but  to  illuftrate  the  fubjeel  we  have  been  hitherto  treating  of. 
The  trial  I  lately  found  regiftercd  among  my  Adverfaria,  in  thefe  terms.  A  brafs 
valve  of  about  an  inch  diameter  was  with  cement  well  fattened  to  the  Ihorter  leg 
(which  was  but  of  very  few  inches  in  length)  of  a  long  glafs  fiphon  left  open  at  the 
end  of  the  other  leg.  This  valve  being  let  down  to  the  bottom  of  a  tall  glafs  body 
full  of  water,  lb  diat  it  was  (if  I  much  mifremember  not)  between  a  foot  and  half  a 
yard  beneath  the  furface  of  the  water,  when  there  was  let  in  as  much  water  into  the 
pipe,  as  reached  in  that  as  high  as  the  furface  of  the  external  water  in  the  tall  cu- 
curbite  :  then  about  an  ounce  weight  was  put  Into  the  oppofite  fcale  of  a  balance,  to 
the  neighbouring  fcale,  whereof  one  end  of  a  firing  was  tied,  whofe  other  end  was 
fattened  to  the  faid  valve,  whole  parts  would  be  thereby  drawn  afunder.  But  when 
the  water  was  emptied  out  of  the  pipe,  and  the  valve  was  let  down  to  the  former 
depth,  there  was  requifite  about  five  ounces,  that  is  four  ounces  more  than  formerly, 
to  disjoin  the  parts  of  the  valve,  and  let  the  water  get  in  between.  And  when  (the 
fiphon  being  freed  from  water)  the  valve  was  lifted  higher  and  higher,  together  with 
the  pipe,  there  needed  lefs  and  lefs  weight  to  make  a  disjunction  two  ounces  of  ad- 
ditional weight  (to  the  one  ounce  requifite  to  counterpoize  the  cover  of  the  valve  it- 
felf )  on  the  water  fufficing  to  lift  up  the  cover,  when  the  valve  was  held  about  half- 
way, between  its  lower  ftation,  and  the  top  of  the  water;  a  finglc  ounce  fufficing 
afterwards,  and  half  aD  ounce  of  additional  weight  proving  enough  to  disjoin  the  parts, 
when  the  valve  was  held  but  a  little  beneath  the  furface  of  the  liquor. 

Tms  relation  of  an  experiment,  which  I  afterwards  Iho wed  to  many  virtuofi,  will 
perhaps  tern  lbmewhat  dark  to  you  without  a  fcheme    but  if  you  confuler  it  atten- 
tively enough  to  apprehend  it  thoroughly,  I  prefume  it  will  Ihow  you,  that  whether 
or  no  there  be,  upon  any  other  Icore,  a  repugnancy  to  the  fcparation  of  fmooth  bodies 
joined  by  immediate  contact ;  yet  certainly  there  may  be  a  great  repugnancy  upon 
the  bare  account  of  the  gravity  of  the  medium,  wherein  the  divullion  is  attempted.  • 
For  in  our  cafe  the  fuga  vacui,  if  there  be  any,  ought  to  refill  the  feparation  of  the 
parts  of  a  valve  ftill  kept  under  water,  as  much  near  the  top  of  the  water,  as  at  the 
bottom.    And  therefore  the  great  difference  found  in  that  refiftance  at  thole  different  - 
places  may  be  attributed  to  the  prefiure  of  the  ambient  water,  that  thruft  them  toge- 
ther.   And  though  it  be  true,  that  air  is  an  exceeding  light  body  in  companion  of 
water  -,  yet  in  divers  trials  I  have  found  the  difproportion  in  gravity  of  thole  two 
fluids  not  to  exceed  that  of  1000  to  i.    So  that  confidering  how  many  miles,  not  to- 
fay  fcorcs  of  miles,  the  air  may.  reach  upwards,  there  feems  no  abfurdity  at  all  to  fup* 
pofe  that  the  bare  prefiure  of  it  againft  the  marbles  formerly  mentioned  may  keep-, 
them  as  coherent  as  we  found  them  to  be  V 

But 

*  But  fincc  this  [  have  been  able  to  make  an  experiment,  that  decs  fufiklcntly  confirm  the  former  dor- 
trine.    Foj  having  (upended  the  t*o  coherent  marble*  in  a  capacious  glaft,  whence  by  a  certain  contri- 
vance, 
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But  it  is  now  high  time  to  look  back  to  that  part  of  our  dil'courfc,  which  the  con- 
fideration  of  our  marbles  has  lb  long  inticed  us  from  directly  profecuting.  Although 
then  it  may  from  the  paft  difcourfe  be  conceived,  that  in  bodies  of  fcnftble  bulk, 
whole  fmooth  furfaces  touch  one  another,  the  force  of  the  air  docs  mainly  make  them 
cohere  \  yet  it  feems,  that  generally  in  bodies  (whether  greater  or  fmallcr)  it  is  a  fuf- 
ficicnt  caufe  of  cohefion,  that  the  parts  of  the  body  are  at  reft  by  one  another,  though 
perhaps  the  entire  concretion  be  removed  from  place  to  place.  For  bodies  of  fenlible 
bulk  being  either  fluid  or  confident,  and  it  being  (as  above  we  have  taught)  the  chief 
rcquifite  of  a  fluid  body,  that  its  fmall  parts  be  in  motion,  there  feems  not  any  thing 
neeeflary  to  keep  a  body  from  being  fluid,  and  confequcntly  to  keep  it  a  firm  body, 
but  that  its  contiguous  parts  be  in  a  ftate  of  reft. 

I  know,  that  almoft  all  philofophers  both  antient  and  modern  require  fomething 
elfc  :han  the  reft  of  the  parts  (of  which  fcarce  any  of  them  takes  the  leaft  notice,  as 
of  a  thing  conducive  to  hrmnefs)  to  the  keeping  together  the  parts  of  a  dry  and  ftable 
body.  But  although  to  engage  very  far  in  fuch  a  metaphyseal  and  nice  fpeculation 
were-  unfit  for  mc  (at  leaft  at  prefent,  when  I  am  but  to  endeavour  to  explicate  fluidity 
and  firmnefs  in  the  fenfiblc  bodies  we  converfc  with;)  yet  we  dare  not  quite  lkip  it 
over,  left  we  be  accufed  of  overfeeing  it.  The  greater  number  of  contemplators 
alcribe  the  effect,  under  confideration  to  a  certain  liibltantial  form,  to  which  they 
afllgn,  among  other  offices,  that  of  keeping  all  the  parts  united  into  one  body.  But 
what  this  form  is,  and  by  what  means  it  unites  the  parts  fo  ftrongly  in  a  diamond  or 
a  ruby,  &V.  and  fo  loofcly  in  tallow,  camphire,  or  the  like  flight  concretions  and 
how  the  fubftantial  form  continuing  the  fame  in  water  and  ice,  the  fame  matter  may 
eafily  and  frequently  become  by  turns  a  hard  and  a  fluid  body  ;  how  thefe,  I  fay,  and 
divers  other  things  are  effected  by  the  forms  of  folid  bodies,  is  to  me,  I  confef?,  at 
leaft  as  difficult  to  conceive,  as  to  imagine  without  it  a  caufe  of  cohefion  in  the  parts 
of  a  dry  body. 

Other  learned  men  there  are  among  the  modern  naturalift*;,  who  have  recourfe 
feme  of  them  to  a  fpirit,  which  penetrating  and  faftcning  to  each  other  all  lubftances 
corporeal,  unites  them  into  one  world  i  but  others  fancy  rather  a  certain  cement  or 
glue,  whereby  they  conceive  the  parts  of  bodies  to  be  made  as  it  were  to  ftick  to  each 
other.  But  as  for  this  laft  hypothefis,  it  would  be  confidered,  that  though  glue  is 
made  ufe  of  to  join  together  bodies  of  fenfible  bulk,  yet  glue  itlelf  being  a  body, 
that  is  fo  too,  it  muft  alfo  itfelf  confift  of  lefler  parts  fticking  to  one  another ;  which 
allows  me  to  demand  the  caufe  of  a  mutual  coherence  of  thole  parts.  And  if  it  be 
anfwered,  that  they  likewife  ftick  together  by  the  intervention  of  fome  more  fubtile 
glue,  I  ftiall  again  reprcfent,  that  this  glue  alfo  muft  confift  of  corporeal  parts ;  and 
therefore  I  (hall  further  demand  how  thefe  alfo  ftick  together :  and  if  the  like  anfwer 
be  again  made  me,  1  fhall  ftill  renew  the  like  demand,  till  at  length  the  anfwerer  be 
reduced  to  confefs,  that  pans  of  matter  fo  very  fmall  cannot  be  reafonably  fuppofed 
to  be  kept  together  by  a  cement.    And  if  the  corpufcles,  that  make  up  the  fincft 

nnce,  the  air  could  little  by  Tittle  be  drawn  out,  we  found,  as  we  expeftrd.  that  whilil  there  remained 
any  confiderable  quantity  of  air,  in  theglafs,  the  lower  marble  continued  to  Kick  to  the  other,  the  prcf- 
fureof  the  remaining  air,  though  but  weak,  being  yet  fufficient  for  the  fuftentation  of  the  lower  marble, 
which  it  wa»  not  after  the  air  wa*  further  withdrawn.  And  if  when  the  disjunflion  was  made,  the  upper 
marble  were  by  another  contrivance  let  down  upon  the  lower,  lb  as  to  touch  it  as  before;  though  whilil 
the  external  air  was  kept  out  of  theglalj,  the  upper  part  might  eafily  be  raifed  without  taking  up  the 
lower  with  it ;  yet  when  the  outward  air  was  let  in,  the  marbles  were  prefled  together,  And  became  again 
fttongly  coherent. 
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glue  imaginable,  are  not  kept  together  by  a  cement,  we  may  be  allowed  to  afcribe 
thtir  adhcfion  to  the  immediate  contact  and  reft  of  the  component  parts  (which  is  a 
caufc  intelligible,  and  at  leaft  probable)  till  fome  other  fufficient  caufe  be  afligncd, 
which  I  do  not  take  that  to  be,  which  is  taught  by  the  patrons  of  the  firft  hypothetic 
lately  mentioned,  concerning  a  fpirit  diflfufed  through  the  mafs  of  matter.  For  not 
to  mention,  that  the  agility  of  a  fpirit  fccms  not  io  proper  a  qualification  for  that, 
which  is  to  fallen  bodies  together,  we  may  confider,  that  this  fubftance  which  is  called 
a  fpirit,  is  indeed  but  a  fubtile  body.  And  why  therefore  may  not  the  minute  parts 
of  other  bodies,  if  they  be  conveniently  lhaped  for  adhefion,  (lick  to  one  -nether, 
as  well  as  (tick  to  this  Ipirit  ?  And  I  Ihould  here  alfo  demand,  how  die  parts  of  this 
fpirit  are  kept  faft  to  one  another.  If  any  Ihould  anfwer,  that  this  fpirit  confifts  of 
parts,  which  are  infeparable,  and  yet  perhaps  of  a  hooked  (hape,  which  fits  them  to 
fallen  themfclves  to  the  bodies  they  take  hold  of,  and  thereby  thofe  to  one  another  j 
this  would  be  to  propofe  fuch  a  new  notion  of  the  difFufed  fpirit,  as  I  know  not  whe- 
ther thofe,  whofe  opinion  1  have  been  examining,  did  ever  dream  of,  or  would  be 
content  to  adopt :  and  fure,  according  to  this  hypothefis,  there  muft  be  a  wonderful 
plenty  of  thefe  little  fpirits  in  the  groflcft  bodies ;  and  ice  for  example,  which  is 
thought  fo  deftitute  of  fpirits,  muft  be  well  nigh  half  made  up  of  them  :  for  thefe 
litde  fpirituous  parts  can  fallen  no  parts  of  other  bodies  together  but  thofe  they  touch, 
fince  otherwife  the  parts  of  other  forts  of  matter,  if  but  contiguous,  might  cohere 
without  thefe,  which  is  againft  the  hypotheGs.  And  fince  each  of  thefe  fmall  fpiri- 
tuous corpufcles,  if  I  may  fo  call  diem,  being  really  a  natural  body,  and  by  conse- 
quence neccflarily  divifible,  at  leaft  by  thought,  into  parts,  I  (hall  afk  the  propofers 
of  this  new  notion  of  fpirit,  upon  what  account  this  corpufclc  can  be  indivifible  ;  I 
mean,  what  it  is,  if  it  be  not  reft  and  immediate  contact,  that  hinders,  but  that  the 
parts  (or  defignable  parcel  of  corporeal  fubftance)  which  are  divifible  by  thought, 
Ihould  be  always  kept  together,  and  never  be  actually  divided.  I  am  not  averfe  in- 
deed from  granting,  that  they  may  almoft  always  cfcape  diflblution :  but  1  am  apt  to 
fulpect,  that  may  tie,  becaufe  that  by  rcafon  of  the  extreme  fmallnefs,  and  the  reft 
and  llrict  contact  of  their  parts,  tlicy  can  fcarce  ever  meet  with  an  agent  minute  and 
iwiftly  enough  moved,  to  be  able  to  (hatter  them,  or  diifociate  the  combined  parts. 
For  to  fay,  that  it  is  the  nature  of  every  fuch  corpufcle  to  be  indivifible,  is  but  to 
give  mc  caufe  to  demand  how  that  appears  ;  for  fo  important  an  dlenion  needs  more 
than  a  bare  affirmation  for  proof. 

And  if  two  of  thefe  corpufcles,  that  are  prefumed  to  be  indivifible,  (hould,  being 
fraooth  and  of  the  fame  figure  (as  for  example  cubical)  happen  to  lie  upon  one  an- 
other, and  a  third  fiiould  likewife  chance  to  be  fitly  placed  upon  the  uppermoft  of  the 
two,  what  (hould  hinder,  but  that  this  aggregate  may  by  the  violeni  knock  of  fome 
other  corpufcles  be  broken  in  the  midft  of  the  whole  concretion,  and  confequcntly  in 
the  middlemoft  body  ?  For  fuppofc  them  as  adamantine  as  you  pleaie,  yet  fince 
corpufcles  as  hard  as  they  are,  can  be  made  very  violently  to  knock  againft  them  why 
may  not  thefe  grate  or  break  the  middlemoft  corpufcles,  or  any  of  the  others  ?  as  we 
fee  that  diamonds  themfclves  may  be  reduced  to  powder  by  other  diamonds,  though 
not  (as  artificers  verfed  in  the  trade  inform  me)  by  attrition  with  any  other  llone.  To 
prove,  that  die  cohefion  of  the  middlemoft  of  the  three  lately  mentioned  fmall  dyes 
with  the  other  two,  the  one  above  it,  the  other  below,  is  not  fo  ftrong  as  that  of  the 
parts  cf  that  middlemoft  corpufcle,  notwithftanding  that  the  contact  between  each 
two  adjoining  bodies  is  fuppofed  to  be  full  (for  fo  it  muft  be  in  fuch  bodies,  though 
not  always  in  odiers  vifibly  greater,  in  which  fome  fubtikr  fubftance  may  be  fuppoicd 
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to  come  in  part  between  them ;)  to  prove  this,  I  fay,  there  mult  be  afllgned  feme  better 
caufe  of  the  cohefion  of  the  matter  in  one  part  of  the  propofed  body  than  in  the  other. 
And  it  cannot  with  probability  be  pretended,  that  a  corpufclc  pre  fumed  incapable  to  be 
divided,  fhould  confift  of  hooked  parts  :  and  if  that  mould  be  pretended,  yet  even  thefe 
books  alio  being  true  bo\lies,  the  queftion  would  recur  concerning  them,  and  be  ftill  re* 
newable**  infinitum.  If  it  mould  be  faid,  that  thefe  minute  bodies  are  indiflblublc,  be- 
caufe  it  is  their  nature  to  be  fo ;  that  would  not  be  to  render  a  reafon  of  the  thing  pro- 
pofed, but  in  effect  to  decline  rendering  any.  And  though  I  know,  that  in  every  hype^ 
iheGs  about  the  principles  of  things,  fomething  is  allowed  to  be  aflumed,  as  not  being  to 
be  explained  or  proved  by  any  thing  more  primary  than  itlclf ;  yet  I  know  not  whe- 
ther this  excufe  be  proper  in  our  cafe,  wherein  it  feems,  that  the  entircnefs  and  per- 
manency or  any  parcel  of  matter,  how  minute  foevcr,  may  be  probably  enough  de- 
duced from  the  immediate  contact,  the  reft  and  the  extreme  littlenefs  of  its  dcfignable 
parts.  And  if  for  a  laft  refuge  it  mould  be  faid,  that  the  defignable  parts  of  thefe 
corpufcles  are  therefore  unfcparable,  becaufe  there  is  no  vacuity  at  all  intercepted 
between  them ;  betides  that  this  is  contrary  to  the  fuppofition  formerly  made ;  for 
fuch  extremely  minute  dyes  as  we  imagined  to  be  one  upon  another,  having  their, 
furfaces,  according  to  our  poftulatum,  flat,  fmooth,  and  cxquifitcly  congnrous,  coukk 
no  more  than  the  parts  of  either  of  the  three  corpufcles  have  any  vacuity  intercepted 
between  them :  betides  this,  I  fay,  this  is  both  to  fuppofe  a  vacuum  in  all  divinblc 
bodies,  and  that  too  as  the  caufe  of  their  being  fuch,  and  to  decline  the  former  hy- 
pothefis  touching  the  .ufe  of  this  fpirit,  and  take  fanftuary  among  the  Atomifts,  to 
whofc  opinion  about  the  account,  upon  which  thofc  bodies  they  call  atoms  are  not 
diffipated,  although  fome  of  the  confiderations  we  have  alleged  againft  the  newly- 
examined  opinion  may  in  part  be  applied ;  yet  divers  of  their  other  opinions  do  fo 
fairly  comport  with  the  generality  ot  our  experiments  in  thefe  notes  touching  Fluidity 
and  Firmnefs,  that  1  am  willing  to  decline  clalhing  with  them,  by  not  purfuing  now 
any  further  a  difquifition,  which,  as  I  faid  a  while  ago,  is  not  neceflary  to  my  prcfent 
defign :  efpecially,  fince  the  dim  and  bounded  intellect,  of  man  feldom  profperoufly 
adventures  to  be  dogmatical  about  things,  that  approach  to  infinite,  whether  in  vaft- 
nels  or  littlenefs.  Nor  indeed  would  I  have  that  looked  upon  as  a  rcfolute  declara- 
tion of  what  I  think  of  fo  abftrufe  a  fubjeft,  which  I  have  rather  propofed  to  avoid 
faying  nothing,  where  I  fuppofcd  it  expected  I  (hould  fay  fomething. 

The  other  thing  then,  which  in  our  defcription  of  a  firm  body  we  mentioned  as 
capable  to  make  it  fo,  is  the  texture  of  the  parts  (whether  homogeneous  or  not)  that 
conftitute  it ;  and  though  die  juxta-pofition  and  reft  of  thefe  parts  may  poflibly  alone 
fuffice  to  make  the  body  ftable  •,  yet  this  texture  feems  to  be  the  moft  ufual  cauie  of 
liability,  and  fomctimcs  alio  it  may  fuper-add  a  degree  of  that  quality  to  that,  which 
bodies  may  have  upon  the  former  account  only.  For,  though  whilft  the  parts  of  the 
body  are  actually  at  reft,  it  cannot  be  fluid,  yet  thofe  parts,,  if  they  cohere  to  one 
•  another  but  by  reft  only,  may  ceteris  paribus  be  much  more  eafily  diflociated  and  put 
into  motion  by  any  external  body  actually  moved,  than  they  could  be,  if  they  were  by 
little  hooks  and  eyes,  or  other  kind  of  faftenings  intanglcd  in  one  another ;  it  being 
often  neceflary  in  this  cafe  violently  to  break  off  thefe  faftenings,  before  the  little- 
bodies  fattened  together  by  them  can  be  disjoined,  and  put  into  fuch  a  fcparate  motion* 
as  is  requifite  to  the  conftituting  of  a  fluid  body. 

We  formerly  made  ufe  of  that  familiar  fublbmce,  the  white  of  an  egg,,  to  illuftrate- 
thc  nature  of  fluidity  :  let  us  now  try,  whether  it  will  alio  alflft  us  in  our  inquiry  after 
the  caufes  of  liability.    Wnen  an  egg  is  made  hard  by  boiling,  fince  whether  we  fup- 
poie  this  induration  to  be  effected  by  bate  motion  or  impulfe,  or  elfe  by  the  infinua- 
6  tioni 
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tion  of  fiery  corpufdcs ;  fincc  I  fay  there  is  nothing,  that  appears  to  get  in  at  the 
ihell,  unlels  perhaps  fome  calorific  atoms,  and,  perchance  too,  fomc  little  particles 
of  the  fluid  water  it  is  boiled  in,  it  is  not  eafy  to  difcover,  from  whence  elfc  this  change 
of  confiftency  proceeds,  than  from  a  change  made  in  the  texture  of  die  parts,  whereby 
they  are  connected  and  difpofed  alter  a  new  manner,  fit  to  fhake  them  reciprocally 
hinder  the  freedom  of  each  other's  motions.  But  if  inftead  of  hardening  the  whites 
of  eggs  by  the  heat  of  the  fire,  you  beat  them  very  well  into  froth,  you  may  per- 
ceive that  froth  to  emulate  the  nature  of  a  liable  body :  for  not  only  you  may  raife 
it  up  to  a  pretty  height,  and  make  it  retain  a  lharp  top'  almoft  like  a  pyramid  ;  but  I 
remember  I  have,  for  curiofity-fakc,  made  with  a  little  care  a  long  and  proportion- 
ably  thick  body  of  thefe  bubbles  hang  down  from  my  finger  without  falling,  like  an 
icicle  from  one  of  the  reeds  of  a  thatched  houfe ;  and  yet  in  this  there  appears  not 
any  alteration  to  be  made  in  the  fluid  body,  fave  a  meer  mechanical  change  of  the 
dilpofition  of  its  parts :  which  may  be  confirmed  by  water  beaten  into  froth,  for  there 
the  heaped  bubbles  will  quickly  fubfidc  and  fall  back  into  water  of  the  very  fame 
confiftence  it  was  of  be/ore. 

Now  there  may  be  feveral  things,  whereby  a  body  may  be  put  into  fuch  a  texture, 
as  is  convenient  to  make  it  firm  or  liable.  And  of  thefe,  before  we  confidcr  of  them 
particularly,  it  will  be  fit  to  take  notice  in  general,  that  for  the  moll  part  it  is  not 
from  any  of  themfingle,  but  from  two t>r  more  of  them  concurring,  that  the  flability 
of  concretions  proceeds. 

The  firft  and  chicfeft  of  thefe  feems  to  be  the  fitnefs  of  the  Ihapes  of  the  compo- 
nent particles  to  fallen  to  each  other  i  as  if  fomc  were  figured  like  the  handles  of 
buckets,  and  others  like  the  hooks,  that  are  wont  to  be  employed  to  draw  them  up 
out  of  the  well,  or  fome  like  buttons,  others  like  loops,  fome  like  male,  others  like 
female  fcrews  (as  mechanicians  fpeak)  or  as  if  many  together  were  fo  varioufly 
branched,  that  their  parts  may  be  fo  interwoven  one  within  other,  as  not  to  be  eafily 
feparablc  (as  we  often  fee  in  a  well-made  dry  hedge,  of  which  if  a  man  go  to  pull 
away  one  bough,  he  lhall  often  be  unable  to  do  it  without  pulling  away  with  it  divers 
others,  whofe  (lender  twigs  will  be  intangled  with  it).  An  eminent  example  of  the 
power  of  the  bare  texture  of  many  fmall  bodies  (even  fuch  as  each  of  them  apart  is 
not,  perhaps,  extraordinarily  ftiapcd  for  fuch  a  purpofe)  to  make  a  liable  one,  is  af-  ■ 
forded  us  by  ropes  and  cables ;  where  only  by  twilling  together  and  wreathing  the 
(lender  and  flexible  threads  the  cable  is  made  up  of,  they  are  fo  well,  as  it  were, 
wedged  in  between  and  fattened  to  one  another,  that  they  conftitutc  a  body  not  to  be 
broken  by  the  weight  of  an  iron  anchor,  nor,  perhaps,  by  the  force  of  a  fliip  vio- 
lently driven  on  by  *hc  fury  of  the  winds  and  waves.  This  figuration  of  the  cor- 
pufcles,  that  make  up  confident  bodies,  fcems  to  have  been  the  chief,  if  not  only, 
caufe  of  their  confiftence,  in  the  judgment  of  the  antient  Atomifts,  this  being  the 
account,  that  is  given  of  it  by  Lucretius  : 

Denique  qujr  nobis  durata  etc  fpiffa  videntur, 
ll*c  magit  bamatis  inter  fefe  ej/e  tiecefs'  eft^ 
Et  quafi  ramofts  alte  cmpaRa  teneri. 
In  quo jam  genere  imprimis  adamant ina  faxa 
Prima  acie  conftat,  illus  cmtemnere  fueta, 
Et  validi  falices,  ac  duri  rolora  ferri, 
jEraquequ*  claujiris  refiantia  vocifcrantur. 

And 
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And  indeed,  fo  innumerable  may  be  the  correfpondent  figures,  which  are  fit  to 
fallen  bodies  to  one  another,  that  it  is  very  pofliblc,  that  two  bodies,  whereof  each- 
apart  is  fluid,  may  upon  their  conjunction  immediately  intangle  their  parts  in  one  an- 
other, and  thereupon  acquire  fuch  a  new  texture,  that  their  parts  cannot  as  formerly 
diflbciate  themfelves  at  plcafure,  and  move  along  one  another's  furfaces,  nor  confe- 
quently  flow  after  the  manner  of  liquors,  but  arc  fo  connected  or  intanglcd,  that  the 
motion  of  one  of  them  will  be  refilled  by  many,  and  fo  the  whole  body  will  become 
firm  or  ftable.  Something  like  this  may  be  feen  in  the  experiment  mentioned  by  our 
author,  where  he  teaches,  that  the  diftillcd  liquor  of  nitre,  and  that  made perdeUquium 
out  of  fixed  nitre,  will  prefently,  upon  their  mixture,  in  part  concoagulatc  into  fa- 
line,  and  confequently  ftable,  bodies  ;  but  this  fceming  only  a  re-union  of  the  faline 
particles,  that  did,  though  invifibly,  fwim  up  and  down  in  the  aqueous  parts  of  the 
mingled  liquor,  which  after  this  feparation  remains  both  more  copious  than  the  faline- 
parts,  and  as  fluid  as  before,  we  will  add  a  noble  inftance  (mentioned  to  another  pur- 
pofe  by  Lully  and  Hartman)  to  declare,  how  much  the  firmnefs  of  bodies  depends 
upon  their  texture.  If  you  take  then  the  alcohol  or  highly-rectified  fpirit  of  wine, 
and  exquifitely  dephlegmed  fpirit  of  urine,  and  mix  them  in  a  due  proportion  (as  I 
remember  the  laft  time  1  made  the  experiment  I  took  about  equal  parts  by  guefs, 
though  two  of  the  former  to  but  one  of  the  latter,  if  this  be  excellent,  be  a  better 
proportion)  you  may  in  and  about  a  minute  of  an  hour  turn  thefe  two  fluid  liquors 
into  a  confident  body  and  I  confcls  it  was  not  without  plcafure,  that  I  have  imme- 
diately upon  the  fhaking  of  thefe  two  liquors  feen  them  Ihoot  into  the  likenefs  of 
fnow,  and  acquire  fuch  a  confiftence,  that  I  could  without  Ipilling  the  mixture  turn 
the  veffel,  that  contained  it,  upfide  down. 

But  I  dare  not  expect  to  have  this  experiment  believed,  even  by  moft  of  them  that 
fhall  try  it,  experience  having  taught  me,  that  it  will  not  fucceed,  unlefs  the  lpirits 
of  urine  and  of  wine  be  both  of  them  more  exactly  dephlegmed,  than  is  ufual  even  • 
among  chymifts.  Yet  fo  much  more  does  this  coagulation  fecm  to  depend  upon  the 
fait  ot  urine  as  of  fuch  a  texture,  than  barely  as  urinous,  that  we  will  add  that,  as 
the  fpirit  of  fermented  urine  is  not  (whatsoever  fome  eminent  chymifts  may  think  or 
fay)  fo  indifpenfably  requifite,  but  that  my  curiofity  leading  me  to  try,  whether  other 
liquors,  which  I  fuppoicd  to  be  of  a  refcmbling  nature,  might  not  Verve  the.  turn,  I 
found,  that  fufficiently-rectificd  fpirit  of  hartfhotn  (to  mention  that  alone  here)  may 
be  made  to  fupply  its  place  :  fo  I  endeavoured  to  make  it  probable  by  this  ",  that  ■ 
having  tried  a  certain  method  (though  that  may  feem  ftrangc  to  moll  chymills)  of  fo 
ordering  urine,  that  without  (laying  at  all  to  ferment  or  putrefy  it  either  forty  days, 
or  half  fo  many  hours,  I  can  make  the  volatile  or  faiine  fpirit  afcend  firll  in  diltilla- 
tton,  though  I  ufc  but  fome  fuch  gentle  heat  as  that  of  a  bath :  having,  I  fay,  by 
this  means  diftillcd  a  very  ftrong  fpirit  of  unfermented  urine,  and  rectified  it  too,  1 
round,  as  I  expected,  that  1  could  not  by  any  means  make  it  coagulate  with  fpirit  of 
Wine,  which  fecmcd  to  proceed  from  the  differing  texture  of  this  fpirit  from  that  of 
fermented,  or  rather  putrefied,  urine;  fince  I  had  added  nothing  to  the  frefli  urine  I 
dillilled,  but  what  was  extremely  fixed,  and  belonging  (as  chymifts  fpeak)  to  the 
trincral  kingdom.  Whereupon  having  had  the  curiolity  to  inquire  of  fome  of  my 
chymical  acquaintances,  I  found,  that,  they  complained,  .that  they  had  not  been 
able  to  coagulate  fpirit  of  wine  with  the  faline  fpirit  made  of  meer  urine,  without  any 
addition  at  all,   when  they  diftilled  that  urine   without  a  previous  putrefaction  t 

*•  This  way  the  author  i  ftcrward s  publiihed  in  another  book. 

(which,  i 
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(which  is  not  wont  to  be  perfected  under  fix  weeks  or  thereabouts).  But  to  return 
to  our  coaguhim,  we  will  annex,  that  this  is  further  remarkable  in  this  experiment, 
that  this  white  coagulated  fubftance  being  put  into  a  glafs  vefTel  exa&ly  ftopt  and 
kept  in  a  gentle  heat  (which  yet  itfelf  is  not,  perhaps,  neceffary,  though  expedient) 
for  fome  weeks  or  months,  will  at  leaft  for  the  greateft  part  by  much  (for  I  have  not 
yet  totally  feen  it  do  fo)  refume  the  form  of  a  limpid  liquor  j  as  if  either  all  the 
crooked  particles,  that  connected  the  fmall  coalitions  of  the  vinous  and  urinous  cor- 
pufeks  to  one  another,  were,  by  the  motion  they  were  put  into  by  the  external  heat 
one  after  another,  broken  off,  or  elfe  the  fame  little  concretions  (for  the  menftruum 
to  confift  chiefly  of  them,  being  able  to  perform  other  matters  than  either  of  the 
tingle  liquors  whereof  it  is  conftituted)  either  aflifted  by  outward  warmth,  or  enabled 
thereto  by  fome  other  caufe  of  mobility,  did,  after  many  and  various  attempts  to* 
clear  themfelves  of  each  other,  little  by  little  fo  unbend  or  break  off  the  crooked 
»■  particles,  that  intangled  them,  as  at  length  to  extricate  themfelves,  and  become  ca- 

pable of  freely  fruiting  places  among  themfelves,  and  fo  of  the  form  of  a  liquor. 

And  here  I  lhall  add  a  couple  of  experiments,  for  the  fake  of  their  aflinity  with 
fome  parts  of  the  newly-recited  experiments  about  the  vino-urinous  coagulate. 

And  firft  it  fcemed  to  me  worth  trying^  whether  fome  acid  falts,  being  duly  or- 
dered, would  not  concoagulate  with  fpirit  of  wine,  as  well  as  with  urinous  falts ; 
and  having  for  a  while  digefted  together  in  a  convenient  proportion  pure  faccharum 
Satuntiy  made  with  fpirit  of  vinegar,  and  rectified  fpirit  of  wine,  I  found  the  mix- 
tures fo  changed  in  point  of  confidence,  that  upon  inclining  the  glafs,  which  con- 
tained  it,  none  of  it  would  run  down  the  fides.  But  this  experiment  did  not  after- 
wards feem  to  me  cither  eafy  or  confident,  nor  is  it  more  than  one  of  the  ways,  and 
1  doubt  none  of  the  beft,  of  attempting  what  we  have  propofed. 

The  other  experiment  I  promifed  you,  relates  to  the  refohition  of  the  coagulum 
of  fpirit  of  wine  (which  to  be  performed  by  djgeftion  requires  a  very  long  time). 
And  I  wifh  I  had  not  fome  reafons  to  hinder  me  from  communicating  to  you  the  way 
of  making  of  it  at  prefent }  it  being  an  experiment  that  fecms  fomewhat  ftrange  in  its 
kind  •,  but  that  part  of  it,  which  is  directly  pertinent  to  our  prefent  argument,  you 
will,  1  truft,  believe  upon  my  relation,  which  is,  that  by  the  addition  of  nothing  but 
of  a  very  fixed  and  very  dry  body  (infomuch  that  it  will  not  yield  any  thing  by  the 
common  way  of  diftillation,  even  in  a  naked  fire)  by  the  fole  addition,  I  fay,  of  this 
dry  body,  the  newly-mentioned  coagulum,  which  is  alfo  a  confident  body,  may  in  a 
few  hours  be  brought  into  a  permanent  liquor  (quite  diftindt  from  tlie  dry  body) 
which,  when  experience  firft  recommended  this  way  to  me,  w.is  of  too  fubtile  and  pe- 
netrating a  nature,  not  to  make  me  expedl  from  it  confiderable  effefts,  both  in  chy- 
miftry  and  phyfic,  of  which  intimation  you  may  be  pleafed  to  take  notice. 

But  to  return  to  what  I  was  about  to  fubjoin  after  the  mention  of  our  coagulum, 
as  that  is  an  example  of  firmnefs  produced  by  texture  •,  I  will  here,  becaufc  it  is  not 
cafy  to  procure  fpirits  pure  enough  to  make  fuch  a  concretion  as  that ;  1  will  here,  I 
fay,  fet  down  another  way  of  ipeedily  hardening  one  fluid  body  by  another ;  for  if 
you  take  the  white  of  an  egg,  and  beat  it  till  it  become  thin,  and  then  fhake  well 
into  it  about  half  its  quantity  (perhaps  much  lefs  mr  ,ht  ferve  the  turn)  of  right  fpirit 
of  fait,  you  lhall  have  in  a  few  minutes  the  mixture  fo  coagulated,  that  I  remember 
when  wc  turned  the  glafs,  wherein  we  made  it,  upfide  down,  not  a  drop  of  liquor 
did  run  out,  though  fome  hours  after  we  obtained  a  little  by  breaking  the  curdled 
matter.  And  another  experiment  much  of  the  nature  of  this  is  faid  to  be  delivered 
by  Sir  Francis  Bacon,  who  teaches  to  coagulate  whites  of  eggs  with  fpirit  of  wine  : 
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and  indeed,  if  you  obferve  a  circumftance  (unmentioned,  that  I  hear  of,  by  him) 
which  is  the  ihaking  of  the  two  bodies  well  together,  and  if  your  fpirit  of  wine  be 
good,  the  experiment  will  fucceed  very  well  \  infomuch  that  1  remember  I  have  made 
this  way  a  coagulum,  from  which  no  liquor  would  drop  down  in  about  a  minute  of  an 
hour.  But  whereas  this  great  natural  tit.  conceives  this  hardening  of  the  egg's  white 
to  be  performed  by  the  heat  of  the  fpirit  of  wine,  I  ihall  willingly  confeis  he  has  af- 
ftgned  the  cauie  ingenioufly,  but  mud  doubt,  whether  he  have  done  it  truly :  for 
there  are  divers  things,  that  feem  to  argue  fpirit  of  wine,  as  inflammable  as  it  is,  to 
abound  with  a  piercing  fait,  and  that  fuch  faline  corpufcles  may  fuffice  to  curdle  whites 
of  eggs,  our  freihly-mcntioncd  experiment  of  curdling  the  white  of  an  egg  with  fpirit 
of  fait  does  fufficiently  declare  ;  and  not  only  we  have  performed  the  like  effect,  with 
Tome  other  acid  fpirits,  and  particularly  that  called  oil  of  vitriol,  but  it  may  be  pro- 
duced, though  more  flowly,  even  by  a  crude  fait ;  for  by  long  beating  the  white  of  an 
egg  with  a  lump  of  allom,  you  may  bring  it  for  the  moil  part  into  white  curds.  So 
that  if  we  will  allow  the  coagulation  we  treat  of  to  be  performed  by  the  fpirit  of  wine 
as  hot,  it  feems,  that  that  heat  muft  be  only  fuch,  as  may  be  afcribed  to  the  active 
particles  of  faline  bodies,  which  yet  arc  commonly  accounted  rather  cold  than  hot. 
But  becaufe  I  lomewhat  doubt,  how  juftly  they  are  reputed  fo,  I  will  add,  that  I  did 
purpofely  for  trial-fake,  take  the  ferum  or  whey,  that  is  wont  to  fwim  upon  men's 
blood  after  it  is  cold  and  fettled,  and  endeavoured  in  vain  to  coagulate  it  with  fuch 
fpirit  of  wine  as  would  coagulate  eggs  -,  and  yet  this  whey  will  at  leaft  as  foon,  as  (if 
not  much  fooner  than)  whites  ofeggs,  coagulate  over  a  gentle  heat  of  embers : 
which  makes  it  doubtful,  whether  the  effect  proceed  not  from  the  greater  correfpon- 
dency  in  texture  of  the  fpirit  of  wine  with  one  of  the  liquors  than  with  the  other, 
rather  than  from  the  heat  afcribed  to  it,  which  did  not  at  all  coagulate  the  whey. 

But  although  we  have  mentioned  fome  examples  to  ihew,  that  two  fluid  bodies  may 
be  affociated  into  a  confiftent  one ;  yet  we  want  not  an  experiment  to  make  it  appear, 
that  likewife  by  the  change  of  texture  a  fluid  body  may  be  divided  into  two  confiftent 
ones.  This  experiment,  which  we  have  partly  taken  notice  of  before  (treating  of 
fluidity)  is,  that  having  for  trial-fake  by  convenient  degrees  of  fire  diftilled  over  a  due 
proportion  of  the  more  volatile  parts  of  fallet  oil,  neither  the  liquor,  that  came  over, 
nor  the  fubftance,  that  remained  behind  in  the  retort,  was  fluid,  though  the  oil  that 
yielded  them  had  been  fo. 

But  when  I  put  to  the  oil  before  diftillation  a  convenient  quantity  of  common  fait, 
and  one  or  two  other  things,  that  were  fit  to  change  the  texture  of  the  branched  or 
hookt  corpufcles  whereof  it  confifted  •,  I  could  then  obtain  an  oil  of  common  oil, 
that  both  dropt  into  the  receiver  in  the  form  of  a  liquor,  and  continued  a  fluid  bodyj 
which  may  probably  be  of  good  ufc  to  furgeons,  varniihers,  and  men  of  fome  other 
profeifions. 

And  to  make  it  the  more  likely,  that  by  additaments  of  fome  fuch  nature  as  that 
newly-mentioned,  fome  grofler  and  cloggy  parts  are  retained,  or  elfe  much  fubtilizcd 
and  otherwife  altered  •,  1  ihall  add,  that  profecuting  a  hint  I  happened  to  meet  with  in 
the  difcourfe  of  a  wandering  chymift,  I  prattifed  a  way  fo  to  defecate  the  dark  and 
muddy  oil  of  amber  drawn  per  je,  that  a  pretty  proportion  of  it  would  come  over  16 
tranfparcnt  and  finely  coloured,  that  the  experiment  did  not  a  little  pleafe  thofe  I 
ihewcd  it  to.  And  if  it  do  not  appear  upon  trial,  that  this  way  of  preparing  oil  of 
amber  does  by  detaining  fome  parts,  which,  though  more  grol's  than  the  reft,  may 
yet  be  no  ufelefe  one,  impair  the  remedy  \  and  that  it  does  not,  upon  fome  other 
icorc,  infringe  the  medicinal  virtue  of  the  oil,  the  experiment  will  not  b;  unufcful. 
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For  the  liquor,  that  n  thus  prepared,  is  not  only  very  diaphanous  and  well  coloured, 
but  fo  pure  and  fubtile,  that  it  will  fwim,  not  only  upon  water,  but  upon  fpirit  of 
wine  itfelf.  And  it  will  be  no  despicable  thing,  if  by  extending  or  further  applying 
this  experiment  to  other  indifpofed  bodies,  many  empyreumatical  oils  diftilled  by 
ftrong  fires  in  retorts  can  be  brought  to  emulate  eflcntial  oils  (as  chymifts  call  them} 
drawn  in  limbics,  as  to  clearness  and  lightnefs. 

The  additament  I  laft  thought  fit  to  make  ufe  of  for  purifying  oil  of  amber  was 
briefly  this.  R.  two  pound  or  tbmewhat  lefs  of  good  brandy,  on©  pound  of  good  fca- 
falt,  and  half  a  pound  of  the  oil  to  be  fubtilized,  mix,  and  drftil  them  together. 

Upon  the  mention  I  made  above  of  the  white  coagulum  of  the  ipirits  of  wine  and 
urine,  1  remember  what  I  have  fomctimcs  obferved  in  the  eflential  oil  of  annifecds 
(as  chymifts  fpeak)  diftilled  wich  ftoreof  water  in  a  limbic  and  refrigeratory  •,  namely,, 
that  in  the  heat  of  furamer  it  would  remain  a  perfect  liquor  like  other  chymical  oils ; 
but  during  the  cold  of  the  winter,  though  they,  notwithftanding  that  Icalbn,  con- 
tinued fluid  as  before,  the  oil  of  annifecds  would  coagulate  into  a  body,  though  not 
of  an  uniform  texture  to  the  eye  like  butter  (but  rather  almoft  like  camphire)  yet 
like  it  white  and  confident,  not  without  fome  kind  or  degree  of  brittlencfs. 

And  on  this  occafion  I  will  here  infert  an  experiment,  which  lhould  have  been  fet 
down  in  that  part  of  the  former  hiftory  of  fluidity,  where  I  mention,  that  the  fmall 
parts  of  a  body  may  be  fufficiently  agitated  to  conftitutc  a  liquor  by  the  air  or  other 
agents  not  fenfibly  hot  themfelves.  The  experiment  take  thus.  Calling  by  chance 
my  eyes  in  the  winter-time  upon  a  glafs  of  oil  of  annifecds,  which  ftood  coagulated 
by  the  cold  of  the  fcafon,  1  prefently  bethought  myfelf  of  making  a  liquor  (whofe 
procefs  belongs  to  another  trcatifc)  of  which,  as  foon  as  I  had  prepared  it,  I  made 
this  trial.  I  melted  with  a  gentle  heat  the  congealed  oil  of  annifecds  to  make  it  flow, 
and  then  covered  part  of  it  in  another  glafs  with  a  mixture  I  had  provided  :  and  hav- 
ing let  them  both  reft  in  the  window,  I  found,  that  the  meer  oil  being  fully  refri- 
gerated again,  coagulated  as  before;  but  that,  which  was  covered  with  the  other  li- 
quor, continued  fluid  both  day  and  night,  and  in  feveral  changes  of  weather,  and 
docs  ftill  remain  at  the  bottom  of  the  menftruum  a  clear  oil  diftintt  from  it,  though  I 
liave  purpofcly  fhaken  them  together  to  confound  them. 

And  becaufc,  Pyropbilus,  I  have  not  difcovered  to  you  the  menftruum  I  made  ufe 
of,  I  will  here  prefent  you  with  a  fuccedaneous  experiment  made  with  a  common  li- 
quor. I  took  then  good  clear  Venetian  turpentine,  and  having  flowly  evaporated 
about  a  fourth  or  fifth  part  of  it,  till  the  remaining  fubftancc  being  fuffercd  to  cool 
■would  afford  me  a  coherent  body  (or  a  fine  colophony)  I  cauled  fome  of  this  tranfpa- 
rcnt  and  very  brittle  gum  (of  which  I  have  elfewhere  taught  you  fome  ufes)  to  be  re- 
duced to  fine  powder :  of  which  I  put  into  pure  fpirit  of  wine  a  greater  proportion, 
than  1  judged  the  liquor  was  capable  of  difiblving,  to  the  end,  that  when  the  fpirit 
had  taken  up  as  much  of  the  powder  as  it  could,  there  might  remain  at  the  bottom 
a  pretty  quantity  of  our  colophony.  On  which,  though  the  menftruum  (being 
already  glutted)  could  not  ad  powerfully  enough  to  diflolve  it,  yet  it  might  give  the 
matter  (which  it  had  already  fo  far  foftencd,  as  to  reduce  it  into  a  coherent  mafs) 
agitation  enough  to  emulate  a  fluid  (though  lbmewhat  vifcous)  body.  And  accord- 
ingly I  obtained  a  fluggilh  liquor,  which  continued  fluid  as  long  as  I  pleafed  to  con- 
tinue the  menftruum  upon  it.  The  like  experiment  I  tried  with  clarified  rofin,  and 
with  fine  colophony,  though  bur  bought  at  the  fliops  ;  and  although  the  trial  fome- 
times  fuccccded  not  ill,  yet  I  found  not  the  fuccefs  conftant  and  uniform,  whether  be- 
caul'c  the  belies  to  be  di  IV.ved  were  not  defecated  and  pure  enough,  or  that  I  did 

not 


Tie  Hi/lory  p/Firmnesl 

not  hit  upon  the  bed  proportion  between  the  folvent  and  them.  But  this  circumftance 
I  lhall  not  omit,  that  when  the  glutinous  liquor  was  feparated  from  the  mendruum, 
it  would  by  degrees,  though  but  flowly,  harden  in  the  air.  The  application  of  which 
property,  for  the  prefervation  of  fmall  and  very  tender  bodies,  I  mall  not  here  more 
cxprefsly  hint  than  by  having  barely  named  it.  I  had  forgot  to  add,  that  whild  the 
fubftance  continued  fluid,  1  could  (hake  it  (as  I  lately  told  you  I  could  the  oil  of  an- 
nifceds)  with  the  fupernatant  menftruum,  without  making  between  them  any  true  or 
Jailing  union. 

Which  laft  circumftance  brings  into  my  mind  another  experiment,  that  I  likewife 
forgot  to  add  to  that  part  of  the  former  hiftory  of  fluidity,  where  I  take  notice,  that 
the  particular  textures  of  fluid  bodies  may  be  reckoned  among  the  chief  caufes  of 
their  being  difpofed,  or  indifpofed  to  mingle  with  one  another.  For  partly  to  confirm 
this  conjecture,  and  partly  to  manifeft,  that  it  is  not  univerfally  true,  which  chymifts 
arc  wont  to  think,  that  acid  falts  and  oils  will  not  incorporate  or  mingle  ;  I  took  an 
arbitrary  quantity  (and,  as  I  remember  equal  weight)  of  common  oil  of  vitriol  and 
common  oil  of  turpentine,  as  I  bought  them  at  the  druggifts  :  thefe  I  put  together 
very  flowly  (for  that  circumftance  fhould  not  be  omitted)  and  obtained,  according  to 
my  defire,  an  opacous  and  very  deep-coloured  mixture,  whofe  almoft  balfam-Tike 
confidence  was  much  thicker  than  either  of  the  liquors  that  compofed  it.  (The  like 
experiment  I  alfo  fuccefsfully  tried  with  fome  other  chymical  oils,  but  found  none  pre- 
ferable for  this  purpofe  to  oil  of  turpentine.)  And  to  make  it  probable,  that  the 
difpofition  of  thefe  liquors  to  mingle  thus  prefently  together  depended  much  on  their 
texture,  we  made  the  mixture  be  warily  diftilled  over  (for  elle  the  experiment  will 
icarcc  fucceed)  and  thereby  obtained  (as  we  elfcwhere  mention  to  another  purpofe)  a 
certain  grofi  fubftance,  which  was  that,  which  feemed  to  mediate  the  former  union 
betwixt  the  two  liquors.  For  this  fubftance  being  feparated,  and  thereby  the  texture 
of  one  of  the  liquors  (or  perhaps  both)  being  changed,  the  liquon  (which  came  over 
very  clear  into  the  receiver)  fwam  upon  one  another  j  nor  have  1  fince  been  able  by 
fhaking  them  together  to  confound  them  for  any  confiderable  time,  but  they  prefently 
part  again,  and  do  to  this  day  remain  diftinft  as  well  as  tranfparcnt.  But  after  hav- 
ing forgot  to  fct  down  thefe  things  in  their  proper  place,  I  muft  not  forget  alfo,  that  to 
employ  here  more  words  about  them  were  to  digrefs. 

To  this  then  annex  we,  that  the  liquor  we  elfcwhere  mention  ourfelves  to  have 
diftilled  from  benzoin,  has  been,  and  is  ftill,  fubjeft  to  much  more  frequent  vicifli- 
tudes  of  fluidity  and  firmnefs  :  for  part  of  it  all  the  year  long  continues  in  the  form 
of  a  blackifh  oil,  and  the  reft,  according  as  the  feafon  of  the  year  or  of  the  day  makes 
the  weather  cold  or  hot,  frequently  changes  its  texture,  fometimcs  appearing  perfectly 
the  fame  with  the  newly-mentioned  oil,  and  fometimes  fhooting  into  clear  and  vari- 
oufly-fhaped  cryftals,  which  faftcn  themfclvcs  to  the  bottom  and  fides  of  the  veflel, 
till  a  warmer  part  of  the  day  or  of  the  feafon  refolves  them  again  into  a  liquor.  And 
thefe  two  laft  obfervations  may  alfo  ferve  to  confirm  what  we  formerly  taught,  thac 
the  fluidity  of  fome  bodies  depended  almoft  wholly  upon  the  various  agitation  of  their 
parts :  for  in  thefe  inftancts  the  parts  of  the  annifeeds  and  thofc  of  the  benzoin, 
upon  the  operation  or  abfence  of  the  languid  heat  of  the  ambient  air,  fometimcs 
agitating  them,  and  fometimcs  differing  them  to  reft,  did  confiitute  a  fluid  or  a  con- 
fident body.  And  having  thus  taken  notice  of  this  upon  the  by,  we  will  add  to  the 
other  examples  mentioned  under  this  fecond  head  that,  which  it  afforded  us  to  our 
prcfent  purpofe  by  falt-petre,  which  being  diflblved  in  a  fuftkient  quantity  of  common 
water,  will  feem  to  be  loft  in  it,  and  to  conftitutc  with  it  one  uniform  fluid  fubdance  j 
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but  if  a  competent  quantity  of  that  water  be  boiled  (or  permitted  to  exhale)  away, 
and  the  remaining  liquor  be  fuffcred  to  reft  a  while,  efpecially  in  a  cool  place,  the 
faline  particles  will  by  re-uniting  themfelves,  and  by  the  exclufion  of  the  aqueous 
parts,  conftitutc  liable  and  determinately-figured  icicles  of  cryftals. 

The  confideration  of  this  may  fuggeft  to  us  another  way,  that  fcems  quite  contrary 
to  the  former,  whereby  fome  bodies  may  become  firm  and  folid-,  and  that  is  by  the 
intermingling  of  a  due  proportion  of  water  or  fome  other  liquor.  For,  though  the 
fmall  parts  of  fuch  fluid  bodies,  being  themfelves  in  motion,  are  apt  to  give  thole  of 
others  Inch  an  agitation  as  wc  have  formerly  taught,  that  fluidity  principally  depends 
on  i  it  fcems,  that  the  admiffion  of  any  liquor  muft  rather  conduce  to  the  making  of 
a  body  fluid  than  confident :  yet  if  we  confult  experience,  it  will  inftruct  us  other- 
wife  •,  for  when  I  have  taken  either  an  equal  or  a  double  weight  of  oil  of  vitriol  and 
diftillcd  it  warily  from  running  mercury,  very  much  the  greater  part  of  the  liquor 
would  come  over,  and  leave  behind  it  a  very  white  powder  confiderably  fixed.  And 
if  we  .examine  that  familiar  production  of  chymiftry  mercurius  dula's,  (which  they 
now  ufe  to  make,  by  fubliming  together  of  two  parts  of  crude  mercury,  with  but 
one  of  fublimate,  which  confifts  chiefly  of  mercury  already)  we  may  find  that  in  thar, 
which  is  counted  the  bell,  the  fluid  body  of  quickfilver  is  fo  contexed  with  the  falts 
it  carries  up  in  fublimation,  that  the  dry  and  brittle  body  they  compofe  may  contain 
far  more  (perhaps  twice  more)  quickfilver  than  fait.  And  other  experiments  may 
perfu.uk:  us,  that  the  mixture  of  a  convenient  liquor  may  cement  bodies  into  one 
hard  concretion,  which  would  fcarce  be  compacted  together  otherwifc.  Nor  is  it 
againft  reafon,  that  it  fhould  be  fo ;  for  there  may  be  differing  qualifications  required 
to  a  body,  whilft  it  is  constituting,  and  when  it  is  conftituted  ,  and  though  the  mo- 
tion of  the  parts,  that  make  it  up,  oppofe  the  firmnefs  of  a  formed  body,  yet  it  may 
conduce  to  the  making  of  a  firm  body.  For  when  a  great  many  hard  corpufcles  lie 
together  loofc  and  incohcrcnr,  they  do,  as  we  formerly  noted,  emulate  a  fluid  body ; 
whereas  by  the  mixture  of  a  liquor,  thofe  loofe  corpufcles  being  for  a  while  diflbciated 
and  put  into  motion,  they  may  after  many  evolutions  apply  themfelves  to  one  another 
after  that  manner,  that  is  moft  requifite  to  make  them  touch  one  another  clolcly,  and 
according  to  a  greater  furface.  Whereupon  it  often  follows,  that  the  liquor,  in 
which  they  did  formerly  fwim,  is  either  fqueezed  out  upon  their  clofing,  or  elfe  fa 
difperfed  in  fmall  particles,  and  difpofed  of  among  thofe  of  the  harder  corpufcles,  that 
they  are  unable  to  agitate  them,  or  prejudice  their  mutual  cohefion. 

A  vo  here  to  dilucidatr  the  fubjeft  under  confideration  by  an  inftance,  that  fcems 
very  pertinent  to  it,  wc  will  make  a  further  ufe  of  the  experiment  formerly  mentioned 
touching  the  burning  of  alabaftcr.  For  if  the  powder,  after  it  has  done  boiling, 
and  has  been  fuificiently  burnt,  and  kept  fome  hours  (the  moft  experienced  artificers 
obferving,  that  it  is  not  fo  convenient  to  employ  it  prcfently  after  it  is  taken  off  the 
fire)  be  well  beaten  and  tempered  up  with  fair  water  almoft  to  the  confiftencc  of  thin 
pap,  if  the  powder  have  been  rightly  prepared  and  fkilfully  tempered,  you  fhall  Ice 
that  fluid  fun  ft  a  nee  in  a  few  minutes  of  an  hour  begin  to  fet  (as  the  tradefmen  fpeak) 
that  is,  to  exchange  its  fluidity  for  firmnefs  •,  fo  that  if  it  were  before  call  into  a 
mould,  it  will  perfectly  retain  the  figure  of  the  internal  furface  thereof. 

Now  that  in  our  mixture  there  is  for  a  while  fuch  an  agitation  of  the  hard  parts 
produced  upon  the  affufion  of  the  water,  and  afterwards  an  exclufion  of  the  fuper- 
fluous  water,  we  may  confirm  partly  by  this,  that  when  any  conliderable  quantity  of 
burnt  alabaftcr  is  tempered  up  with  water,  the  mixture  after  a  little  time  grows  fen- 
libly  hot,  and  fometimcs  continues  fo  for  a  pretty  while ;  and  partly  alfo  by  this, 
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that  having  purpofcly  for  trial's  fake  filled  a  new  and  good  glafs  phial,  containing 
about  half  \  pint,  or  pound,  with  the  mixture  we  fpeak  of,  and  when  it  was  top 
full,  (lopped  it  up  very  clofe,  the  liquid  mixture  within  lefs  than  half  an  hour  cracked 
the  phial  (though  (landing  in  a  window)  in  feveral  places,  and  at  thofc  crevices  dif- 
charged  itfelf  or  about  a  lpoonful  of  clear  water  •,  the  remaining  mixture  retaining 
perfectly  the  figure  and  dimenfions  of  the  phial,  and  growing  as  hard  as  chalk,  or 
fomewhat  harder,  infomuch  that  we  were  fain  to  employ  feveral  ftrokcs  with  a  (Irong 
iron  to  divide  the  mafs. 

And  let  mc  here  add,  that  fome  other  fubftanccs  may  this  way  afford  much  folider 
bodies  than  burnt  alabafter  docs  j  and  therefore  it  may  be  a  thing  of  good  ufc  to  in- 
quire out  and  try  what  other  bodies,  eafily  to  be  procured,  may  be  thus  brought  to  a- 
ricw  and-  lading  folidity.  For  the  learned  hydrographer,  Feumiery  fpeaking  of  thofc 
dams  or  digues  (as  he  calls  them  in  his  language)  which  are  fometimes  made  in  the 
lea  to  fecure  (hipping,  (as  I  have  feen  at  the  port  of  Genoa  and  elfewherc)  after  having 
told  us,  that  the  Romans  made  the  faired  harbours  in  the  world  by  the  help  of  a  cer- 
tain fand  to  be  met  with  at  Cuma  and  Puteoli  in  the  kingdom  of  Naples,  which  fand 
mingled  with  a  third  part  of  quick-lime  acquires  in  the  water  a  flint-like  hardnefs  -% 
fubjoins  this  obfervation  of  his  own,  *  fay  veu,  csV.  that  is,  I  have  feen  (fays  he)  in 
Flanders  near  Teurnay  a  certain  fort  of  allies  of  lime  made  of  marble,  which  was 
excellent  for  any  kind  of  work  made  in  the  water.  For  having  made  a  bed  of  great 
(tones,  they  cad  upon  them  whole  bags  full  of  fuch  afhes  indead  of  mortar,  and  the 
water  betwixt  the  (lones  having  tempered  up  thefe  afhes,  petrified  them  to  that  degree, 
that  in  a  fhort  time  they  became  as  hard  as  marble.  Thus  far  he.  But  to  purfuc 
our  former  difcourfe. 

That  alfo,  which  we  intimated  of  the  conducivenefs  of  the  various  tumblings  to 
and  fro  of  the  hard  particles  to  their  uniting  into  one  firm  concretion,  feems  con- 
firmable  by  what  we  have  obferved  in  fome  falinc  liquors,  efpccially  certain  parcels 
of  fpirit  of  hartfhorn,  which  whatever  were  the  conflitution  of  the  ambient  air, 
remained  fluid  fome  of  them  for  many  months,  after  which  the  faline  corpufcles  be- 
gan to  (hoot  at  the  bottom  of  the  remaining  liquor  into  exquifitely-figured  cryflals, 
which  at  length  grew  copious  enough.  For  this  fpontaneous  coagulation  of  the  little 
(aline  bodies  happening  fo  late,  it  fecmed,  that  it  was  preceded  by  almod  innumerable 
evolutions,  which  were  fo  many  and  fo  various,  that  at  length  the  little  bodies  came 
to  obvert  to  each  other  thofe  parts  of  themfelves,  by  which  they  might  be  belt 
fattened  together  and  conftitute  a  firm  body.  Which  conjecture  fecmed  the  lefs  im- 
probable, becaufe  we  could  not  well  imagine,  that  this  coagulation  proceeded  (as 
that  of  diflblvcd  alum  and  otrier  fait  is  wont  to  do)  from  the  evaporation  of  the 
ftiperfluous  liquor ;  for  the  glaffes,  wherein  what  we  have  mentioned  happened,  bcing* 
carefully  dopped,  there  was  no  danger  of  fuch  an  avolation  •,  and  if  any  thing  could 
get  away,  it  mud  have  been  the  (ubtile,  piercing  and  fugitive  fpirit,  (v.hidi  indeed, 
as  my  nofe  had  informed  mc,  does  oftentimes  penetrate  ordinary  Hopples,  for  the 
flying  away  of  thofe  volatile  parts  would  only  have  left  the  remaining  liquor  more 
aqueous.  And  it  is  well  known  to  thcle,  that  deal  with  fuch  kind  of  liquors,  that 
the  more  aqueous  they  are,  the  lefs  apt  they  are  to  crydallize.  And  however  it  will 
fervc  our  turn,  that  there  was  but  an  infenfible  diminution  of  the  liquor  upon  the 
seeds  of  whatever  it  was  that  got  through  the  cork. 
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To  the  fame  purpofe  I  remember  alfo,  that  having  in  a  cryftal  phial  carefully  kept 
a  pretty  quantity  of  well-coloured  tin&ure  of  amber,  made  with  pure  fpirit  of  wine, 
it  remained  fluid  for  a  year  or  two,  and  during  that  time  prefentcd  us  with  a  Grange 
phsenomenon,  that  belongs  to  other  papers  But  having  been  abfent  for  two 
or  three  years  from  the  place  where  we  locked  it  up,  we  found,  when  we  came  again 
to  look  upon  it,  that  though  it  had  formerly  remained  fluid  fo  long,  yet  fcveral  yel- 
low lumps  of  amber,  almoft  like  beads,  with  one  flde  flat,  had  here  and  there 
fattened  thcmfelves  partly  to  the  bottom,  and  partly  to  the  fides  of  the  glafs  ;  the  reft 
of  whofe  internal  furface  continues  yet  tranfparent. 

Another  thing,  whereby  bodies  become  ftable,  is  the  ad  million  of  adven- 
titious corpufclcs  into  their  pores  and  receflca.  And  of  the  ways,  by  which  thefe 
foreign  corpufcles  may  bring  the  fubftance  they  invade  to  be  compact,  thefe  four 
appear  the  chief. 

First  then,  the  adventitious  corpufcles  we  fpeak  of  may  produce  (lability  in  the 
matter  they  pervade,  by  expelling  thence  thofc  voluble  particles,  which,  whilft  they 
continued  in  it,  did  by  their  fhape  unfit  for  cohefion,  or  by  their  motion  oppofe  the 
coalition,  or  difturb  the  reft  of  the  other  particles  whereof  the  body  confifted.  But 
of  this  having  already  difcourfed,  proceed  we  to  what  is  to  follow. 

In  the  next  place  then,  foreign  bodies  may  contribute  to  the  liability  of  a  fubftance 
they  get  into,  by  hindering  the  motion  of  the  little  bodies,  that  conftitute  it. 

And  thirdly,  fuch  advenient  bodies,  efpecially  if  they  be  not  of  the  fmalleft  fize, 
may  produce  a  firmnefs  in  the  fubftance,  which  they  get  into,  by  conftituting  with 
the  particles  it  confifts  of  corpufcles  more  unapt  for  motion,  and  fitted  for  mutual 
cohefion. 

These  two  we  mention  together,  becaufc  that  very  often  nature  employs  them 
together,  for  the  introducing  of  liability  into  matter. 

To  thefe  fcems  to  be  reducible  the  way  of  turning  the  fluid  body  of  milk  into 
curds  by  the  mixture  of  a  little  runnet ;  whofe  faline  particles  pervading  the  body  of 
the  milk,  do  not  only  make  a  commotion  in  the  parts  of  it,  but  faften  the  branched 
particles  of  it  to  one  another,  and  with  them  conftitute  a  body  of  another  texture  than 
was  the  milk  ;  and  the  weight  of  thefe  curdled  bodies  reducing  them  by  degrees  into 
a  clofcr  order,  does,  whilft  it  prefles  them  together,  fqueeze  out  the  thinner  and  more 
ferous  liquor,  which  the  runnet  was  unable  to  coagulate,  and  which  being  thus 
fever'd  from  the  grofier  parts  of  the  milk,  may  well  be  more  fluid  than  milk  itfelf  is 
wont  to  be.  And  that  there  is  fomc  coalition  of  the  particles  of  the  runnet  with  the 
coagulated  ones  of  the  milk,  may  appear  by  the  complaints,  that  houfewives  fometimes 
make  of  their  dairy-maids,  that  the  cheefes  tafte  too  ftrong  of  the  runnet,  when  too 
great  a  proportion  of  it  has  been  mingled  with  the  milk.  And  though  we  afcribed 
the  curdling  of  the  milk  to  the  faline  particles  of  the  runnet,  we  ignore  not,  that, 
not  only  common  runnet,  but  alfo  divers  juices  of  herbs  will  curdle  milk,  as  is  well 
known  in  thofe  parts  of  Italy,  where  cheefc  is  made  without  runnet.  But  we  made 
efpecial  mention  of  the  faline  corpufclcs  of  the  runnet,  becaufc  really  houfewives  are 
wont  to  fait  it,  and  becaufe  faline  liquors  do  manifeftly  and  powerfully  operate  in  the 
coagulation  of  milk,  which  may  be  curdled  by  juice  of  lemons,  and  I  know  not  how 
many  other  acid  falts.  And  to  manifeft  yet  further  the  coagulative  power  of  them, 
we  have  fometimes  in  about  a  minute  of  an  hour  arrefted  the  fluidity  of  new  milk, 

f  Thu  phenomenon  is  partly  defcribed  at  large  in  one  of  ike  arthot  i  Pfyj^ AU****!  Ex^m,.,,. 
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and  turned  it  into  a  curdled  fubftance,  only  by  dexteroufty  mingling  with  it  a  few 
drops  of  good  oil  of  vitriol.  But  of  the  effects  of  various  falts  upon  milk  we  clfe- 
where  may,  and  therefore  Ihall  not  now,  difcourfe. 

Between  this  laft  recited  experiment,  aod  the  two  following  ones,  it  will  not  be 
improper  to  infert  the  immediately  enfuing  one,  for  the  affinity,  which  it  feems  (in 
different  refpe&s)  to  have  with  both. 

1  remember  then,  that  I  divers  years  ago  prepared  a  fait,  which  either  was,  or 
at  lcaft  anfwercd  well  to  the  qualities  afcribed  to  that  which  is  now  called  Clauierus's 
fal  mirafoUs,  which  feemed  to  have  in  it  a  coagulativc  power,  in  reference  to  common 
water.  For  whereas  fait  of  tartar,  common  fait,  nitre,  &c.  being  difiblvcd  in  water, 
do  upon  evaporation  of  a  fuffkient  quantity  of  that  water,  recover  indeed  their 
priftinc  faline  forms,  yet  they  do  but  coagulate  themfclves  without  concoagulating 
with  them,  either  any  water,  or  at  leaft  fo  much,  as  chymids  have  thought  worth 
the  taking  notice  of.  Whereas  this  fait  we  fpeak  of,  being  prepared  for  the  purpofe, 
and  difiblvcd  in  a  convenient  quantity  of  water,  does  upon  its  re-coagulation  fo  dif- 
pofc  of  the  aqueous  particles,  among  its  own  faline  ones,  that  if  the  experiment  be 
well  and  carefully  made,  almoft  the  whole  mixture  will  Ihoot  together  into  fine 
cryftals,  that  fecm  to  be  of  an  uniform  fubftance,  and  are  confident  enough  to  be  even 
brittle,  and  to  endure  to  be  pulverized,  lifted,  l£c.  though  the  concretion  may 
have  fuch  a  proportion  of  water  in  it,  that  (as  I  remember)  when  the  experiment 
lucceeded  well,  from  three  parts  of  water,  and  but  one  of  fait,  I  had  about  four 
pans  of  cryftals. 

I  need  not  tell  you,  that  this  fait  feems  to  have  a  fomewhat  more  than  ordinary 
refemblancc  of  a  true  coagulum,  iir.ee  it  reduces  fo  much  water  into  a  ftable  con- 
fidence j  yet  it  does  in  no  contemptible  proportion  materially  concur  to  the  body 
produced.  But  I  may  hereafter  (which  I  muft  not  do  now)  entertain  you  about  a 
fait  of  a  differing  kind  from  this ;  and  which  put  me  upon  confidcring,  whether  there 
may  not  be  a  coagulum  more  properly  fo  called  of  common  water,  which  may  in  a 
very  fmall  proportion  operate  upon  a  great  quantity  of  that  liquor,  as  runnet  does 
on  milk. 

I  have  not  yet  examined,  whether  it* will  be  fufficient  to  refer  merely  to  the  fecond 
and  third  ways  lately  mentioned  of  making  bodies  become  ftable  in  the  pharnomena 
1  am  about  to  fpeak  of,  or  whether  it  may  be  rcafonably  fuppofed  (and  added  as  a 
fifth  way)  that  the  bodies  to  be  coagulated  may  (in  great  part)  be  brought  to  be  fo ; 
by  fo  adting  upon  the  bodies  to  which  they  are  pur,  that  the  agent  liquor  (if  1  may 
fo  Ipeak)  does  by  its  aftion  communicate  to  the  fubject  it  works  on,  or  lofe  upon 
fome  other  account  fome  fubtik  parts  whofc  abfence  fits  the  difpofed  remaining  fluid 
for  fuch  a  cohefion,  as  may  fuffkc  to  make  a  body  be  (though  very  loft,  yet;  con- 
fident. But  however,  it  will  not  be  amifs  to  take  fome  notice  of  effects,  which, 
what  e'er  the  caui'e  be,  belong  to  tlve  HtjUry  of  Fluidity  ami  Fjrttwcfs, 

I  some  years  fince  prepared  a  fubftance  of  a  wlutifh  colour,  which  would  not  only 
deftroy  the  fluidity  of  Ionic  other  liquors,  but  would  give  a  confiftency  to  a  notable 
proportion  of  oil  of  vitriol  itfelf,  though  the  parts  of  this  liqi  or  be  prefumed,  upon 
the  fcorc  of  its  corrofivenefs,  and  its  aptneis  to  grow  very  hot  with  many  other  bodies, 
and  make  them  fmokc,  to  be  very  vehemently  agitated. 

And  I  remember,  that  I  fometimes  fhewed  the  curious  a  glafs  phial  well  flopped, 
upon  the  bottom  of  which  lay  a  little  of  this  newly-mentioned  whitifh  powder,  over 
which  there  was  a  confid',rabk  proportion  of  oU  of  vitriol  in  a  confident  form,  with- 
out fceming  to  hav«  any  thing  to  do  with  the  powder,  as  indped  .it  had  been  only 
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poured  upon  it,  and  fuflTered  to  ftand  in  the  cold  for  fomc  time  (which  if  I  miftake 
not  was  a  day  or  two)  at  the  end  of  which  the  above-mentioned  change  was  wrought 
on  the  liquor  by  the  powder,  which  did  not  appear  to  be  diilolved  thereby.  Which 
phacnomcnon  feemed  mdeed  to  argue,  that  there  happened  in  this  experiment  (that  was 
not  the  only  one  of  the  kind  I  then  made;  fomething  like  the  coagulation  formerly 
mentioned  of  quickfilver  by  the  vapour  of  lead  •,  lbme  fubtile  parts  of  the  coagula- 
tor,  if  I  may  fo  call  it,  invifibly  pervading  the  liquor,  whofe  fluidity  was  to  be  fuf- 
pended,  though  it  feem  not  improbable  to  me,  that  the  effect  produced  might  depend 
upon  both  caufes,  this  newly  exprefled,  and  the  other  a  little  above  mentioned  ;  where 
!  guellcd,  that  a  change  of  texture,  and  thereby  of  confidence  in  the  menftruum, 
might  be  the  refult  of  the  operation  of  the  menftruum,  and  the  body  it  ads  upon. 
And  becaufe  this  powder  is  not  fo  eafy  to  be  prepared,  I  mall  add,  that  you  may 
(though  not  fo  well  as  by  the  newly-mentioned  way)  fee  the  coagulation  of  a  men- 
ftruum upon  a  firm  body,  which  it  does  not  feem  to  diflblve,  by  the  enfuing  experi- 
ment :  Take  cryftals  of  falt-petre  very  well  dried,  but  not  powdered ;  and  gently 
pouring  on  it  in  a  glafs  phial  lbme  good  oil  of  vitriol  till  it  fwim  about  half  an  inch, 
or  perhaps  more,  above  the  fait ;  leave  the  phial  clofed  with  a  cover  of  paper  in  a 
cool  quiet  place,  where  it  may  not  be  (haken :  and  if  the  trial  fucceed  with  you  as 
it  did  with  me,  the  liquor  will,  though  (lowly,  fo  fettle  itfclf  about  the  nitre,  that 
though  you  incline  the  phial  to  any  fide  (or  perhaps  turn  it  upfide  down)  it  will  not 
run  out :  and  I  have  lomt-tiir.es  taken  notice  of  little  faline  bodies,  and  as  it  were 
fibres,  that  feemed  to  keep  the  parts  of  the  mixture  united  together.  I  made  alio 
lbme  other  trials  to  coagulate  unflegmatick  A.  F.  upon  nitre  and  lbme  other  bodies, 
the  phenomena  of  which  trials  did  not  oblige  me  to  renounce  the  lately-mentioned 
conjectures  about  die  caufes  of  fuch  changes  of  confiftency  in  liquors,  as  I  have  been 
lpeaking  of :  for  I  ftill  think  it  highly  probable,  that  the  beft  coagulator  I  have  met 
with  ails  but  as  a  finer  fort  of  runnec,  which  in  an  inconfidcrable  quantity  really  dif- 
perfes  material  parts  of  itfclf  through  the  liquor  to  be  wrought  on,  though  thefe, 
when  the  coagulator  is  a  confident  body,  be,  perchance,  fo  few  or  fubtile,  as  not  to 
make  any  vifiblc  diminution  of  the  body  it  parts  with. 

A  more  eminent  example  to  our  prefent  purpofe  may  be  afforded  us  fometimes, 
(for  I  am  fure  the  experiment  will  not  always  fucceed)  by  the  notable  way  of  coagu- 
lating quickfilvcr,  and  thereby  turning  it  from  a  fluid  into  a  firm  body,  by  the 
vapour  of  melted  lead,  in  which,  when  it  is  taken  off  the  fire  (but  before  it  be  quite 
grown  hard  again)  a  little  cavity  mult  be  made  -with  a  pebble  or  a  (tick,  that  the 
quickfilver  tied  up  in  a  rag  may  be  nimbly  put  into  that  hole,  and  be  congealed  by 
the  permeating  ftcam  of  the  cooling  lead.  Which  effect  may  be  lefs  hopefully  ex- 
pected by  the  way  wont  to  be  preleribed  by  authors  (mod  of  whom  I  doubt  never 
made  trial  of  it)  than  by  another  that  I  have  practifed,  and  may  on  another  occaflon 
fhew  you.  And  that  fome  metalline  ftcam  docs  really  invade  the  quickfilvcr,  (eerns 
probable  by  the  wafting  of  lead  by  fufion,  and  by  the  operations  afcribed  by  chymifts 
to  the  fume  of  lead  upon  gold,  about  which  1  may  eltewhere  tell  you  what  is  come 
to  my  knowledge. 

And  I  remember,  that  not  long  fince,  an  ingenious  phyfician  of  my  acquaintance 
keeping  fome  lead  long  in  fufion  to  reduce  it  per  ft  into  a  calx,  and  holding  his 
head  often  over  the  melting  pot  to  obferve  the  alterations  of  the  metal,  was  fuddenly 
purged  divers  times  both  upwards  and  downwards,  which  both  he  and  I  afcribed  to 
the  Taturnine  exhalations.  And  though  I  fufpectcd  the  congelation  formerly  men- 
tioned might  proceed  from  the  egrefc  of  fome  fubtile  fubftance,  that  formerly  agitated, 
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but  after  deferted,  the  mercurial  corpufclcs  ;  yet  that  the  concretion  of  the  quick- 
filver  might  be  effected  by  fome  benumbing  vapour  of  the  lead,  feems  confirmable  by 
a  notable  accident,  that  befel  that  famous  geometrician  Doctor  Wallis^  who  related 
it  to  mc  as  a  phenomenon  he  knew  not  well  what  to  make  of ;  namely,  that  he  and 
other  learned  men  at  Oxford  being  minded  to  make  the  experiment  under  confede- 
ration, they  found  that,  upon  the  firft  fufion  of  the  lead,  the  immerfed  quicklilver 
was  very  well  coagulated  by  it ;  but  when  they  came  to  melt  it  the  fecond  time,  and 
put  new  quickfilver  into  it,  the  experiment  would  not  fuccced  ;  at  which  they  won- 
dered, finding  by  trials,  that  the  lead  might  be  fo  eafily  deprived  of  its  power  of 
hardening  quicklilver.  That  this  obfervation  will  always  hold  true,  I  am  not  apt  to 
believe  •,  but  that  fuch  learned  and  candid  naturalifts  fhould  cither  be  miftaken  in 
making  it,  or  mifrelate  it,  it  were  injurious  to  fufpect :  wherefore  fuppofing  that  to 
have  then  at  leaft  happened,  which  one  of  them  registered  in  writing,  and  more  than 
one  of  them  told  me  i  it  fcems  to  countenance  what  we  have  delivered,  and  looks  as 
if,  according  to  our  doctrine,  there  were  in  lead  a  coagulative  fteam  or  fpirit,  and  yet 
(at  leaft  in  that  parcel  of  metal)  in  fo  1'mall  a  proportion,  as  that  it  almoft  totally 
diflodges  or  fpends  itfelf  upon  the  firft  opportunity  it  meets  with  of  paffing  into 
quickfilver. 

We  have  elfewhere,  to  another  purpofe,  mentioned  our  having  fometimes  (for, 
as  we  there  advertife,  it  will  not  always  fucceed)  made  an  experiment,  which  feems 
of  kin  to  the  former,  and  may  give  much  light  to  the  matter  under  confidcration, 
and  it  was  this  ;  wc  poured  upon  aqua  fortis  common  fallet  oil,  which  floated  toge- 
ther at  the  top  of  it,  but  after  fome  hours  had  its  texture  fo  changed  by  the  amend- 
ing fteams  or  other  fubtile  infinuating  particles  of  the  faline  liquor,  that  it  was  turned 
into  a  white  confiftent  (and  fometimes  a  brittle)  body  like  butter,  remaining  all  in 
one  cake  on  the  top  of  the  menftruum.  And  the  like  experiment  (but  in  a  longer 
time)  we  have  performed  with  exprcfied  oil  of  fwect  almonds  inftcad  of  com- 
mon oil. 

And  to  fhew  further,  how  much  the  operation  of  the  fame  vifible  agent  may  be 
diverfified  as  to  the  production  of  fluidity  or  firmnefs,  according  to  the  differing 
difpofitions  of  the  bodies  it  acts  on  •,  I  have  fometimes  (I  remember)  taken  the  fame 
aqua  fortis,  or  fpirit  of  nitre,  wherewith  I  had  coagulated  exprefTed  oil  of  olives, 
and  having  poured  it  off  from  the  butter-like  fubftance ;  I  call  into  it  fome  good 
camphire,  which,  without  heat,  was  thereby  reduced  into  an  oil,  that  retained  a  di- 
ftinct  fuperficies  from  the  menftruum,  which  it  fwam  upon,  and  would  not  incorpo- 
rate with ;  fo  that  the  fame  numerical  menftruum,  without  the  help  of  any  degree  of 
fire,  turned  a  brittle  body  into  a  l'^uor,  and  the  liquor  into  a  brittle  body,  (for  fuch 
is  the  fubftance,  that  may  be  made  of  common  oil,  if  it  be  fullered  to  float  long 
enough  upon  the  coagulating  liquor  i)  which  brittle  fubftance  (to  add  that  upon  the 
bye)  feemed  to  have  received  a  more  durable  alteration  from  the  fteams  of  the  men- 
ftruum than  was  expected.  For  not  only  when  melted  with  fire,  it  would  upon 
refrigeration  recover  its  confidence  without  becoming  again  fluid,  as  when  it  was  in 
the  form  of  oil  j  but  I  made  a  trial  or  two,  without  fuccefs,  to  reduce  it  to  a  liquor, 
by  mixing  it  with  oil  of  tartar /vr  dcliquium,  which,  you  know,  has  a  great  faculty  to 
find  out  and  mortify  acid  fpirits,  fuch  as  thofe  of  the  nitre  or  aqua  fortis,  that  had 
(whether  as  mere  acids  I  now  examine  not)  coagulated  our  oil. 

The  fourth  and  laft  way,  whereby  corpufclcs  entering  from  without  into  a  body 
may  give  it  a  ftablc  confiftcncc,  is  by  making  fuch  a  commotion  in  the  parts  of  it, 
a&  may  make  them  apply  themlelves  one  to  another  according  to  a  greater  Surface,  or 
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otherwife  complicate  and  difpofc  them  after  the  manner  requifite  to  make  them  ftick 
together. 

This  way  of  making  bodies  become  confiftent,  is  feldom  or  never  employed  by 
nature  without  the  concurrence  of  fome  of  the  other  ways  already  mentioned :  but  wc 
have  diftinguithed  it  from  the  two  laft  recited,  becaufe  in  them  we  fuppofe,  that  fome 
of  the  adventitious  corpufcles  are  flopped  in  the  body,  to  whofe  firmnefs  they  con- 
duce, and  (though  perhaps  but  in  a  very  confiderable  proportion)  do  concur  to  make 
it  up ;  whereas  here  we  luppofe,  that  without  materially  concurring  to  conftitutc  the 
body  they  work  upon,  they  do  only  agitate  and  varioufly  move  the  particles  it  con- 
fids  of,  perhaps  breaking  ibme,  bending  and  twitting  others,  and  in  a  word  fo  alter- 
ing the  texture,  that  the  parts,  that  did  formerly  either  move  feparately,  or  adhere 
together  but  loofcly,  arc  now  reduced  to  a  clofer  order,  or  a  more  implicated  texture, 
and  thereby  more  firmly  connected  to  one  another.  That  the  bare  difpofition  of  the 
parts  of  a  body  in  reference  to  each  other,  without  any  addition  of  foreign  matter, 
may  do  much  towards  liability,  we  may  fee  both  in  fome  examples  formerly  mentioned, 
and  in  ofier  wands,  which,  when  lying  loofcly  in  an  heap  together,  may  each  of  them 
very  eafily  be  difibciated  from  the  rett  j  but  when  they  are  breeded  into  a  bafket,  they 
cohere  fo  ftrongly,  that  when  you  take  up  any  one  of  them,  you  fhall  take  up  all  the 
reft.  To  which  may  be  added  thofe  many  obvious,  though  perhaps  unheeded,  in- 
ftanccs,  wherein  by  the  bare  texture  of  the  (lender  hair  or  filaments,  whereof  wool 
or  filk  confifts,  clodi,  filk-ftockings,  and  many  other  durable  garments  are  made  by 
illiterate  tradeimen. 

We  may  alfo  obferve  the  force  of  bare  motion  in  altering  the  texture,  and  thereby 
the  confiftencc  of  bodies  by  the  common  way  of  churning,  for  there  the  external  im- 
pulfe  of  the  churn  makes  a  great  commotion  in  the  parts  of  the  cream,  and  tumbles 
and  fhuftles  them  perpetually  to  and  fro  among  themfelves ;  whereupon  it  happens, 
that  the  more  branched  corpufcles  meeting  with  one  another,  are  intangled,  and 
thereby  feparated  from  the  reft,  and  after  many  occurfions  all  thefe  parts  are  at  length 
faftencd  to  one  another,  and  excluding  thofe  of  the  butter-milk,  which  feem  not  fo 
conveniently  fhaped  for  mutual  cohefion,  do  conftitutc  butter :  which  is  wont  to  be 
made  yet  more  confiftent,  or  rather  more  compact,  by  being  beaten  or  otherwife  com- 
prefi'ed,  as  the  parts  thereby  reduced  into  a  clofer  order  fqucczc  out  the  fluid  butter- 
milk, that  was  intercepted  among  them. 

It  will  perhaps  be  thought  more  ftrangc,  that  a  fluid  body,  nay  a  diftilled  liquor, 
which  is  very  volatile,  and  pafies  for  fimple  and  homogeneous,  and  is  at  lead  far  lei's 
compounded  than  milk,  fhould  by  motion,  without  the  mixture  of  any  new  matter, 
be  made  coherent:  and  therefore  I  hope,  that  it  will  not  only  fecond  the  example 
nev.ly  alleged,  but  likewife  confirm  fome  main  points  of  our  doctrine  touching  firm- 
nefs, if  we  obferve,  that  even  die  chymical  oil  of  turpentine,  which  pafies  for  one  of 
the  principles  or  elements  of  that  body,  may  be  in  great  part,  if  not  wholly,  coagu- 
lr.ted  without  addition.  And  yet  (not  to  anticipate  what  I  may  have  occalion  to 
deliver  elfewhere  concerning  this  experiment)  I  fhall  now  only  relate,  that  inquiring 
a  while  fince  of  a  very  expert  chymift,  whether  he  had  not  fbmetimes  obferved 
(which  1  have  often  done,  as  I  elfewhere  declare)  oil  of  turpentine  to  begin  to  coagu- 
late, if  it  were  often  diftilled ;  he  went  with  me  to  his  laboratory,  and  there  let  mc 
fee  in  a  receiver  fome  oil  of  turpentine,  which  he  had  often  diftilled  ova  per y>,  in 
good  part  coagulated  into  a  whitifh  and  confiftent  body :  affirming  alio  to  me,  that 
he  had  fometimcs,  by  frequent  diftillations,  without  addition,  obtained  from  clear 
oil  of  turpentine  a  far  gieater  proportion  of  fuch  a  ftabk  fubftance.    Whofe  con- 
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fiftence,  whether  it  mould  be  afcrlbed  to  the  fire's  breaking  the  oily  corpufcles  into 
parts  more  fit  for  mutual  cohefion,  or  whether  it  proceed  from  a  new  texture  of  the 
Curie  corpufcles,  only  chancing  by  thofe  various  evolutions  to  be  difpofed  after  luch 
another  manner,  as  to  complicate  or  otherwife  connect  them,  I  need  not  now  fpend 
time  to  inquire ;  fince  it  is  enough  for  my  prefent  purpofe,  that  in  this  example  we 
have  one,  that  declares,  how  much  even  motion,  without  the  addition  of  any  fenlible 
fubftance,  may  in  fome  cafes  conduce  to  firmnefs. 

And  here  to  illuftrate  our  doctrine  about  this  quality  and  fluidity,  by  fliewing 
what  the  inteftine  motion  of  the  parts,  even  without  the  afliftance  of  adventitious 
heat,  may  do,  to  make  a  body  change  its  confiftence,  according  to  the  previous  dif- 
pofition  of  the  matter,  and  become  of  firm,  fluid  ,  as  we  lately  faw  oil  of  turpentine 
made  of  fluid,  firm :  1  will  add  on  this  occafion,  what  I  obferved  of  oil  of  wax 
diililled  in  a  retort  with  an  additament  of  the  like  nature  with  that  I  formerly  men- 
tioned, when  I  fpoke  of  the  fluid  oil  drawn  from  oil  of  olives.  For  this  oil  of  wax, 
though  at  firft  it  came  over  for  the  moft  part,  if  not  totally,  in  the  form  of  a  but- 
ter; yet  by  Handing  on  afhelf  (and  that  not  in  a  hot  place,  as  a  Hove  or  laboratory} 
I  obferved  it  litdc  by  little  to  refolvc  into  a  transparent  oil  and  purpofcly  inquir- 
ing of  him,  that  looked  after  it,  whether  or  no  this  effect  might  not  be  afcribed  to 
the  increafed  warmth  of  the  weather,  he  allured  me  of  the  contrary,  having  taken 
notice  what  effects  the  changes  of  weather  had  upon  it. 

But  what  if  we  fhould  fay,  that  fluidnefs  and  liability  depends  fo  much  upon  the 
texture  of  the  parts,  that  by  the  change  of  that  texture  the  fame  parts  may  be  made 
to  conftitute  either  a  fluid  or  a  dry  body,  and  that  permanently  too  ?  Thefe  laft 
words  I  add,  becaufe  of  what  may  be  faid  to  this  purpofe  concerning  the  change  of 
water  into  ice,  and  ice  into  water,  and  of  metals  into  fluid  or  hard  bodies,  by  fufion 
and  refrigeration  :  for  in  thefe  examples  the  acquired  hardnels  of  water  and  fluidity 
of  metals  may  be  prefently  loft  upon  the  bare  removal  of  thofe  bodies  into  a  tempe- 
rate air ,  whereas  in  the  inftance  we  are  to  give,  the  acquired  texture  is  fo  durable, 
that  without  an  extreme  external  violence,  fuch  as  would  deftroy  moft  other  ftablc 
bodies,  it  is  not  to  be  deftroyed.  And  this  inftance  is  afforded  us  by  that  admirable 
repofitory  of  nature's  wonders,  quickfilver :  for  if  fome  ounces  of  this  fluid  mineral 
be  put  into  a  convenient  glafs  veflel,  and  that  veflel  be  firft  exactly  flopped,  and  kept 
for  fix,  eight,  or  ten  weeks  (or  longer,  if  need  be)  in  a  fand-furnace,  whofe  heat 
may  be  ftrong  and  conftant,  the  corpufcles,  that  conftitute  the  quickfilver,  will,  after 
innumerable  revolutions,  and  perhaps  bendings,  twiftings,  and  other  changes,  be  fo 
connected  to  one  another,  that  inftead  of  a  fluid  body,  they  will  appear  in  die  form 
of  a  red  powder,  that  chymifts  precipitate  per  fe  :  which  change  is  lb  unexampled, 
that  though  among  die  more  curious  Spagyrifts  it  be  very  well  known,  yet  many  Na- 
turalifts  cannot  ealily  be  brought  to  believe  it }  whom  to  convince  of  the  poflibility 
of  it  by  a  much  lefs  tedious  preparation,  I  take  half  a  pound  or  a  pound  of  quick- 
filver, and  with  a  ftrong  lire  diftil  it  out  of  a  glafs  retort,  and  for  the  moft  part  there 
will  remain  in  the  bottom  and  about  the  fides  of  the  veflel  a  little  red  powder,  which 
feems  to  be  nothing  but  part  of  the  fluid  body  (moft  expofed  to  the  action  of  the  fire) 
turned  into  a  dry  one  in  eight  or  ten  hours  fpace. 

After  what  manner  the  fire  produces  fo  odd  a  change  in  the  quickfilver,  I  do  not 
prefume  to  know.  It  is  true,  that  though  toe  parts  of  liquors  do,  as  we  have  for- 
merly taught,  touch  one  another  but  in  part  of  their  fuperficies,  yet  they  all  of  them 
ieem  to  have  fome  degree  of  vifcofity,  or  fome  flight  and  loofe  complication  or  other 
kind  of  adhefion  of  parts,  as  appears  by  their  being  fo  cafily  contexed  into  thofe  thin 
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membranes  or  films  we  call  bubbles,  infomuch  that  not  only  fpirit  of  wine,  that  teems 
the  mod  light,  and  moft  fluid  of  liquors,  will  afford  bubbles,  but  (what  may  fcem 
(trange)  we  have  divers  times  purpofely  obferved,  that  quickiilver  itfelf,  as  ponderous 
as  it  is,  efpecially  being  fuffercd  to  fall  in  a  (lender  ft  ream  into  a  veflel  almoft  full  of 
the  fame  mineral,  will  afford  bubbles  numerous  and  large  enough,  although  (as  thofc 
alfo  of  the  fpirit  of  wine)  quickly  vanifhing. 

And  hence  it  might  be  imagined,  that  in  the  operation  we  are  treating  of,  fame 
fuch  change  is  made  in  the  quickfilver,  as  we  formerly  obferved  to  be  made  in  the 
white  of  an  egg,  when  by  a  new  difpofition  of  its  parts,  either  heat  or  beating  it 
makes  it  a  kind  of  (table  body,  or  elfe  it  might  be  pretended,  that  there  is  a  variety 
of  parts  argued  to  be  in  quickfilver  by  the  great  variety  of  its  meets  upon  other 
bodies,  and  that  by  the  frequent  evolutions,  which  the  fire  makes  of  thofe  parts 
among  themfclvcs,  they  come  at  length  to  be  fo  applied  to  one  another,  that  either 
they  lock  into  each  other,  as  it  were,  or  flip  upon  one  another's  furface  in  fuch  a 
manner,  as  that  as  much  of  their  furfaces  immediately  touch  one  another,  as  is  re- 
quifite  to  make  them  cohere,  as  we  formerly  mentioned  of  feveral  very  fmooth  pieces 
of  glafs  mutually  adhering  without  any  other  cement,  than  the  congruity  and  imme- 
diate contact  of  their  furfaces.  But  though  thefe  conjectures  and  divers  others  might 
l>e  propofed,  yet  I  fear  all  of  them  would  prove  but  meer  conjectures.  Nor  were  we 
much  affiftcd  to  make  better  by  looking  upon  our  mercurial  precipitate  in  one  of  the 
belt  magnifying  glafles  in  the  world  ;  for  what  wc  there  difcovercd  was  only,  that  the 
red  powder  had  in  it  many  corpufclcs  of  l'undry  other  colours,  and  that  the  little 
grains  of  powder  fecmed  to  be  of  no  determinate  fhape,  but  looked  like  flender  frag- 
ments of  red  coral.  And  having  put  fome  fmall  dult  of  a  (hining  precipitate  of  gold 
and  mercury  into  the  fame  augmenting  glafs,  all  wc  could  difcern  was,  that  the  little 
grains  of  this  precipitate  differed  from  thofe  of  that  made  of  mercury  alone,  in  that 
thcic  (which  a  chymift  would  take  notice  of)  were  fo  tranlparent  throughout,  that 
one  would  verily  think  he  beheld  the  beft  fort  of  thofc  precious  (tones  goldfmiths  call 
granat«.  Bat  though  we  pretend  not  to  make  out,  how  the  new  texture  is  produced 
in  the  quickfilver,  yet  to  make  it  (till  more  evident,  that  its  change  of  confidence 
proceeds  from  its  change  of  texture,  we  will  add,  that  having  a  great  curiofity  to  try 
whether  our  powder  could  not  be  made  fluid  again,  I  procured  fome  precipitate  per  fe 
of  a  pcrfon,  who  formerly  lived  with  me,  and  was  expert  in  many  mercurial  opera- 
tions, and  prcfented  me  fome  of  his  own  making :  this  being  weighed,  and  put  into 
a  convenient  glafs,  was  carefully  prefled  widi  a  naked  fire  (which  mould  be  ftronger 
than  that  wherewith  it  was  precipitated)  and  at  length  it  rofc  by  degrees  in  fumes, 
which  fettled  in  the  neck  of  the  glafs  in  many  drops  of  revived  running  mercury ; 
al!  which  being  collected  into  one,  we  found,  that  there  wanted  but  about  a  fixih  or 
le«enth  part  of  what  we  had  put  in,  and  wc  fuppofed  wc  (houid  not  have  wanted 
rhat  neither,  but  that  the  vehemence  of  the  fire  had  melted  the  glals,  which  fwal- 
lowed  up  a  part  of  the  powder,  that  made  a  great  (hew  through  it,  after  what  was 
colltquated  had  been  removed  from  the  fire. 

This  experiment  brings  into  my  mind  another,  that  was  judged  uncommon 
enough,  and  it  was  this:  Being  not  long  fmce  matter  of  about  half  an  ounce  of  a 
ccriain  mercury,  which  fome  ways  of  examining  it,  that  I  had  employed,  induced 
me  to  think  mercury  of  Saturn  ;  1  imagined  (for  fome  rcafons)  that  it  might  be  made 
very  ferviceable  to  confirm  our  doctrine  touching  fluidity  and  firmnels.  And  ac- 
cordingly 1  found  upon  trial,  that  I  could,  barely  by  (baking  it  long,  reduce  it  to  a 
black  powder :  in  winch  form  it  would  continue  as  long  as  I  pleafc  to  let  it  do  fo. 
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And  when  to  the  byftanders  there  appeared  nothing  in  it,  that  gave  fufpkion  of  a 
fluid  body,  I  could  in  a  trice,  only  by  dexterouQy  rubbing  it  in  a  fmall  marble  mor- 
tar, reduce  it  little  by  little  into  running  mercury,  as  it  had  been  before.  Which 
quick  pafiage,  from  one  quality  to  another,  being  made,  not  only  without  the  help 
of  fire,  but  without  adding  or  taking  away  any  vifible  fubftance,  proved  no  ignoble 
inftance,  how  much  motion  and  reft,  and  the  thence  eafily  refulting  texture  of  the 
component  corpufcles  of  a  portion  of  matter,  may  contribute  to  its  fluidity  or  firm* 
nefs. 

From  the  experiment  of  precipitating  quick  filver  per  ft,  and  from  fome  other 
things,  partly  delivered  already,  and  partly  to  be  delivered  by  and  by,  we  may  learn 
what  to  think  of  the  opinion  of  fome  eminent  modern  philofophers,  who  teach,  that 
a  fluid  body  is  always  divifible  into  bodies  equally  fluid,  as  quantity  into  quantities, 
as  if  the  parricles  of  fluid  bodies  mull  alfo  be  fluid  themfelves  :  for  by  them  it  leems 
to  appear,  that  quickfilver,  and  fome  other  actually  fluid  bodies  confift  very  much 
of  hard  corpufcles,  fince  by  the  change  of  their  texture  they  may  be  deprived  of  their 
fluidity  and  become  liable.  We  fee  alfo,  that  the  ftiff  and  folid  particles  of  falts 
diflblved  in  common  water,  and  of  filver  diflblved  in  aqua  fbrtis,  being  by  thofe 
liquors  fufficiently  diflbciated  and  feparately  agitated,  do  with  them  conftjtute  fluid 
bodies.  And  we  have  elfewhere  mentioned  to  another  purpofe  an  experiment,  which, 
may  not  impertinently  be  repeated  here }  namely,  that  by  putting  together  into  a 
glafs  retort  one  part  of  quickfilver  and  four  of  common  oil  of  vitriol,  and  diftilling 
them  in  a  land  furnace  with  a  ftrong  fire,  there  remained  in  the  bottom  of  the  veflcl 
a  ponderous  calx  or  powder,  fo  far  from  being  fluid,  that  it  was  but  in  part  diffoluble 
in  water :  and  that,  which  feems  to  prove,  that  in  the  very  liquid  oil  of  vitriol,  though 
a  diililled  liquor,  the  faline  corpufcles,  tliat  chiefly  compote  it,  do  retain  their  lhtf- 
nefs  (generally  to  be  found  in  undiftillcd  falts)  is,  that  by  deeping  our  calx  in  fair 
water,  wc  could  feparate  from  it  a  confiderable  quantity  of  particles,  which  upon  the 
evaporation  of  the  water  coagulated  into  ftore  of  faline  and  brittle  bodies.  And  that 
thefe  proceeded  rather  from  the  menftruum  than  the  metal,  we  were  induced  to 
think,  by  obferving  the  dry  calx,  before  any  water  was  poured  on  it :  for  though  the 
faline  part  of  the  mixture  did  not  weigh  (perhaps  any  thing  near)  fo  much  as  the  mer- 
curial diftinftly  did,  yet  the  aggregate  or  mixture  did  weigh  a  great  deal  more  than 
the  quickfilver  did  when  it  was  put  in ;  and  the  oil  of  vitriol,  that  was  abftra£red, 
a  great  deal  kls,  than  it  did  before  it  was  committed  to  diftillation.  Nay,  I  once  or 
twice  obferved  in  a  glafs,  where  I  kept  a  quantity  of  oil  of  vitriol,  that  there  did 
fpontaneoufly  fallen  themfelves  to  the  fides  little  faline  cryftals,  which,  when  1  took 
out,  I  found  hard  and  brittle ;  but  when  I  had,  for  trial-fake,  expofed  them  to  the 
air,  they  prefently  rcfumed  a  fluid  form,  and  appeared  to  be  oil  of  vitriol.  In  the 
obfervation  alfo  lately  mentioned  concerning  the  Jpontancous  coagulation  of  fpirit  of 
hartfliorn,  it  feems  evident,  that  bodies,  which  are  all  or  moft  of  them  hard,  and  ap- 
pear fo  when  they  are  commodioufly  connected  to  each  other,  may  yet  conftitute  a 
fluid  body  when  they  are  reduced  to  fufficient  fmallnefs,  and  put  into  a  convenient 
motion.  And  indeed,  if  the  leall  particles  of  fluid  bodies  were  not  (many  of  them 
at  leall)  indowrd  with  their  determinate  bignefs  and  lhapes,  but  that  fuch  fluid 
bodies  could  be  always  divided  into  particles  fluid  alfo,  how  comes  it  to  pafs,  that 
fome  liquors  canr.ot  pierce  into  or  moillen  fome  bodies,  which  are  cafily  pervious  to 
other  liquors  ?  For  if  the  particles  of  the  excluded  liquor  were  of  ncceflity  always 
divifible  into  fluid  ones,  there  feems  no  reafon,  why  they  lhould  not  be  flab-divided 
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into  fo  very  fmall  ones,  as  that  no  pores  can  be  fuppofed  little  or  oddly  figured 
enough  to  keep  them  out. 

It  is  true  indeed,  that  as  it  is  hard  to  demonftrate,  fo  it  is  not  cafy  to  difprove, 
that  the  matter,  whereof  fluid  bodies  confifts,  is  capable  of  being  indefinitely  di- 
vided :  and  it  may  be  granted  too,  that  by  how  much  the  fmaller  parts  a  body  is 
divided  into,  by  to  much  the  more  eafily,  ceteris  paribus,  are  the  parts  of  that  body 
to  be  put  into  motion.  But  this  divifibility  of  a  fluid  body  into  perpetually  lefler 
and  lefler  parts,  belongs  not  to  it  properly  as  it  is  fluid,  but  as  it  is  a  body  4  fuch 
divifibility,  if  fuppofed  true,  being  a  primary  affection  of  matter  itfclf,  and  belonging 
as  well  co  thofe  portions  of  it  that  are  hard,  as  to  thofe  that  are  fluid.  And  though 
it  were  admitted,  that  fuch  an  endlefs  divifion,  as  is  prefumcd  might  be  made  men- 
tally, (as  they  fpeak  in  the  fchools)  that  is,  by  the  thought  or  operation  of  the  mind, 
yet  it  would  remain  a  great  qucftion,  whether  or  no  nature  does  actually  fo  far  mince 
and  fub-dividc  bodies ;  as  may  appear  by  what  has  been  frelhly  noted.  .And  how- 
ever, it  is  not  only  requifite  to  the  conftitution  of  a  fluid  body,  that  the  parts  of  it 
be  fmall  enough,  but  that  they  be  alio  actually  moved.  For  we  obferved,  not  long 
fincc,  that  the  dull  of  alabafter  put  into  motion  did  (though  its  corpufcles  were  not 
infenfible)  emulate  a  fluid  body,  and  immediately  ceafed  to  be  fluid,  when  they 
ceafed  to  be  agitated  :  whereas  the  particles  of  water,  as  minute  and  apt  as  they  arc 
to  conltitute  a  fluid  fubftance,  do  yet  make  that  hard  and  brittle  body  we  call  ice, 
when  thofe  little  particles,  upon  what  account  foever,  are  reduced  to  be  at  reft. 

By  what  has  been  hitherto  difcourfed,  we  may  alfo  be  afiifted  to  judge  of  the 
doctrine  of  the  chymifts,  who  teach,  that  in  all  bodies,  coagulation,  liability,  hard- 
nefs,  and  brittlenefs  depend  upon  fait :  for  though  what  above  has  been  faid  of 
curdling  of  milk  by  falme  liquors,  and  the  hardnefs  and  brittlenefs  obvious  in  falts 
thcmfelves,  may  keep  us  from  denying,  that  the  falinc  principle  is  very  powerful  in 
the  coagulation  of  fome  bodies,  and  does  produce  much  firmnefs  or  even  britdenels 
in  many  or  moft  of  the  concretes  wherein  it  is  predominant  •,  yet  this  hardening 
power  of  fait  feems  not  to  proceed  from  any  peculiar  and  inexplicable  property  it  has 
to  coagulate  other  bodies,  or  make  them  compact,  but  from  the  lhape  and  motion  of 
its  corpufcles,  which  it  feems  are  more  fitted  by  nature,  than  thofe  of  many  other 
concretes,  to  infinuate  thcmfelves  into  the  pores  of  other  bodies,  and  faften  their 
particles  to  themfelves,  and  to  one  another,  either  by  wedging  their  corpufcles 
together,  or  by  their  ftifF  and  flender  parts,  or  their  ftiarp  angles,  or  edges  piercing 
divers  of  them  together  i  as  when  many  pieces  of  paper  arc  kept  from  scattering  by  a 
wire,  that  runs  through  them,  or  as  when  a  knife  takes  up  at  once  divers  pieces  of 
bread  and  meat,  by  being  (luck  into  them  all.  But  whenfoever  there  is  in  the  con- 
ftituent  parts  of  the  body  a  fufficient  fitnefs  and  difpofition  to  adhere  firmly  to  one 
another,  nature  may  of  thole  parts  compole  a  liable  body,  whether  they  abound  in 
fait  or  no  •,  it  not  being  fo  much  upon  chymical  principles,  or  even  upon  the  predo- 
minancy or  plenty  of  any  one  ingredient,  as  upon  the  lhape  and  motion  of  the  com- 
ponent parts  of  bodies,  that  their  fluidity  and  firmnefs  dtpend.  I  will  not  here  urge, 
that  falts  are  generally  reducible  by  an  eafy  mixture  with  water  into  the  form  of 
liquors;  nor  that  fea-falt,  fait  of  tartar,  and  divers  other  forts  of  falts,  will  of  them- 
felves, even  in  the  air,  if  not  very  dry,  a  flume  the  form  of  fluid  bodies  •,  nor  yet  will 
I  prefs  the  fhortly  to  be  mentioned  example  of  coral,  which  is  confidently  affirmed  to 
be  foft,  whilft  it  remains  in  the  fait  water,  and  to  grow  hard  when  taken  out  of  it :  I 
will  not  here,  I  fay,  prefs  theie  and  the  like  arguments,  but  content  myfclf  to  have 
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hinted  them,  bccaufe'thcy  are  fuch,  as  I  cannot  well  in  few  words  make  out  and  vin- 
dicate. Wherefore  I  lhall  rather  demand,  what  fait  can  be  made  appear  to  pafs  out 
of  the  body  of  melted  lead  into  that  of  quickfilver,  to  perform  in  it  the  coagulation- 
above  mentioned  ?  What  acceffion  of  (alt  is  there  to  be  obfcrved,  when  running  mer- 
cury is  precipitated  per  ft  into  a  powder  ?  And  how  will  it  be  proved,  that  when  in: 
awell-ftoppcdglal  the  whole  body  of  water  is,  in  frofty  nights,  turned  into  firm  ice 
by  the  cold  of  the  ambient  air,  that  coagulation  is  performed  by  fair,  it  having  not 
yet  been  made  appear  by  chymifts,  that  either  falts  or  even  the  diftilled  fpirits  of  them 
can  penetrate,  without  a  kind  of  prodigy,  the  narrow  pores  of  unheated  glafs  ?  It  is 
ufually  obferved  in  eggs,  that  though  at  their  firft  coming  out  of  the  hen's  belly, 
the  fhells  are  foft,  yet  Toon  after  they  grow  hard  and  brittle  •,  and  yet  it  appears  not, 
how  the  faline  ingredient  is  increased  to  effect  this  fpeedy  induration :  and  (to  fubjoin 
that  by  the  by)  albeit  1  am  not  avcrfe  from  thinking,  that  the  coldnefs  of  the  outward 
air,  and  its  imbibing  fome  of  the  loofeft  of  the  moift  parts  of  the  foft-egg-fhell,  may 
concur  to  this  effect ;  yet  there  are  many  obfervations  of  egg-lhells,  that  have  been 
found  hard  in  the  womb  of  the  hen.  And  I  well  remember  I  have  taken  notice,  that 
divers  eggs  not  yet  laid,  but  found  at  one  time  in  the  body  of  the  fame  hen,  were  cacb> 
of  them  furnifhed  with  a  compleat  and  brittle  fhell.  But  I  think  I  can  draw  a  much 
ftronger  argument  againft  the  chymical  opinion  from  the  confideration  of  an  eggj  for 
I  demand,  what  j>lenty  of  fait  can  be  made  appear  to  pierce  the  hard  (hell,  and  more 
clofe-wrought  membrane,  that  both  lines  it  and  involves  the  egg,  efpecially  fince 
it  is  certain,  that  in  Egypt,  and  divers  other  places,  eggs  may  be  hatched  by  a  tem- 
perate external  heat  without  the  hen.  And  yet  we  may  here  obferve,  that  the  fame 
internal  fubftance  of  the  egg,  which  at  firft  was  fluid,  the  yolk  and  white,  that  com- 
pofed  it,  being  fo,  is  upon  the  exclufion  of  the  chick  turned  almoft  all  of  it  into 
confiftent  bodies,  fome  of  them  tough,  as  the  membranes  and  griftles  of  the  bird, 
and  fome  of  them  harder  and  almoft  brittle,  as  his  bones  and  beak  ,  and  all  this,  as 
we  faid,  without  acceflion  of  new  fait.  At  would  be  hard  for  chymifts  to  prove,  that 
diamonds  and  rubies,  which  are  counted  the  hardeft  bodies  we  know  (and  at  partial* 
lar  trials  of  whofe  hardnefs  I  have  fometimes  wondered)  do  abound  in  fait ,  at  leaft 
it  will  not  be  unreafonablc  for  us  to  think  fo,  till  chymifts  have  taught  us  intelligible 
and  practicable  ways  of  feparating  (at  leaft  fome)  true  fait  from  either  of  thofe 
jewels.  And  it  may  be  alfo  doubted,  whether  the  blood  of  animals,  when  it  is  freeft1 
from  ferum,  do  not  (though  a  liquor)  as  much  abound  with  fait  as  their  (kins  or  their 
flefh. 

AttD.fince  it  is  with  chymifts  that  I  am  now  reafoning,  I  prefume  I  may  be  allowed 
to  prefs  them  with  arguments  drawn  from  fome  of  the  eminenieft  writers  of  their 
feet.  For  the  generality  of  chymifts,  and  even  thole,  that  arc  by  the  reft,  and  them- 
fclvcs  too,  calk*d  philosophers,  not  only  granting,  but  afTcrting  and  maintaining  the 
tranfmutation  of  great  quantities  of  quickfilver  and  other  ignobler.  metals  into  filver 
or  gold  by  means  of  the  white  or  red  elixir,  I  fhall  demand  of  them,  whence  it  hap- 
pens, that  one  grain  of  the  powder  of  projection  can  turn  a  whole  pound  of  mercury 
into  true  gold,  or  filver,  and  conlcqucntly  change  a  very  fluid  body  into  a  very  firm 
one  v  though  the  proportion  of  fait  employed  to  coagulate  the  whole  mafs  of  quick- 
filver would  not  amount  to  the  fix  thoufandth  or  feven  thousandth,  part  of  the  liquor ; 
though. we  fhould  grant,  that  the  powder. employed- to. work  this  marvelluus  change 
were  all  of  it  fait,  to  which  yet  chymical  writers  afcribe  much  more  of  the  fulphu. 
rous  nature.  And  to  this  I  fhall  add,  what  the  famous  and  acute  Helmoxt  docs  to 
another,  purpofc  relate  upon  the  experience  of  Raymund  Lully  and  his-own,  concerning 
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his  prodigious  liquor,  alkaheft  \  namely,  that  being  abf\rac"ted  from  common  quick- 
iwm<«it  filver,  it  does  in  a  quarter  of  an  hour  coagulate  it:  and  yet  in  this  coagulation  he 
/v*r.cjp.  points  at  this  as  a  Angular  phaenomenon,  that  this  liquor,  which  is  as  well  immortal 
**        as  exceeding  faline,  leaves  nothing  of  itfelf  with  the  mercury,  on  which  it  works,  and 
yet  fo  coagulates  it,  that  he  prefcribes  the  making  it  into  a  fubtile  powder. 

I  *  emember  alfo  to  our  prcfent  purpofe,  that  a  phyfician  of  much  veracity  in  what 
he  relates,  difcourfing  with  me  the  other  day  about  an  odd  preparation,  that  he  faw 
at  theprefent  Duke  of  Hcljleins  (that  learned  prince  and  great  chymift)  allured  mc, 
that  among  other  things  he  there  took  notice  of  a  glafs  ot  fpirit  of  urine,  which  in 
warm  weather  remained  in  the  form  of  a  liquor,  but  in  cold  weather  did  totally  coa- 
gulate into  cryftalline  fait.  And  being  aflced  by  me,  if  he  knew  how  this  urinous 
body  had  been  prepared  ?  he  anfwered  me,  that  the  Duke  caufed  fpirit  of  urine  ex- 
ceeding rich  in  volatile  fait  to  be  dittillcd  very  many  times  \  after  every  diftillation 
re-con|oining  all,  that  came  over  in  a  liquid  with  that,  which  remained  in  a  faline 
form,  till  by  very  frequent  cohobations  all  the  parts  of  the  urinous  fubftance  were 
brought  to  the  union  or  coalition  above-mentioned.  What  we  may  propofe  concern- 
ing the  various  confidence  of  the  faline  part  of  urine  upon  our  own  knowledge,  we 
fhall  for  certain  reafons  rcferve  for  another  place. 

«  And  on  this  occalion  we  will  annex  a  few  particulars,  which  may  tend  not  only  to 
the  making  of  the  chymical  hypothefis  about  the  coagulation  of  bodies  doubtful,  but 
to  the  confirmation  of  much  of  the  doctrine  by  us  propofed.  The  firft  fhall  be  an 
obfervauon  afforded  us  by  the  art  of  making  fugar,  wherein  very  great  care  is  taken, 
that  nothing  acid  (and  especially  juice  of  lemons)  fall  into  the  chaldrons  or  other  vef- 
fcls,  wherein  the  juice  of  the  fugar-canc  is  to  coagulate  into  fugar  :  for  though  acidity 
be  generally  by  the  chymifts  afcribed  to  fait,  yet  here  the  faline  bodies  are  fo  far  from 
promoting  the  coagulation  of  the  faccharine  fyrup,  that  they  would  quite  hinder  it. 
And  becaufe  that  through  the  want  of  fugar-canes  in  thefe  parts,  we  are  reduced  to 
take  this  obfervation  upon  the  credit  or  others,  and  becaufe  alfo  in  itfelf  it  feem 
fomewhat  ftrange,  we  will  vouch  for  it  two  eminent  authors,  in  whofe  writings  we 
met  with  it.  The  one  is  the  ingenious  French  publifher  of  the  natural  and  moral 
aw.  hiflory  of  thofc  American  ifiands,  commonly  called  by  the  French  Its  IJles  Antilles* 
c»p-  s-  called  by  us  the  Caribbee  ifiands  ;  who  defcribing  particularly  how  his  country-men 
make  fugar  in  thofc  parts,  gives  this  caution  towards  the  latter  end,  Sur  tout,  &c. 
that  is,  above  all,  great  heed  mull  be  taken,  to  let  no  juice  of  citrons  (or  lemons) 
fall  into  the  caldrons,  for  that  would  abfolutely  hinder  the  formation  of  the  fugar. 
The  other  is  the  tiiligcnt  Cu/ielmus  Pifo,  who  having  given  us  a.  particular  account, 
«*'///"'  wort^s  arK*  pictures,  of  the  way  of  making  fugar,  tells  us  that,  ft  momentum 

B-*ti.  i.  4  fa"  Hmnis  vel  acid:  quid  iujidatur,  faccbari  confijlentiam  nunquam  acqturet,  fed  in  tctum 
t  '-  perditur.  To  which  I  fhall  add,  that  .'uving  purpolcly  inquired  concerning  this  ob- 
fervation, it  has  been  confirmed  unto  me  by  perfons,  that  pretend  more  than  ordi- 
nary knowledge  of  the  art  of  ordering  fugar  :  which  likcwife  affords  us  another  ob- 
fervation not  impertinent  to  the  theme  we  treat  of ;  for  the  belt  authors,  that  write 
hereof,  inform  us,  that  the  juice  lqueezed  out  of  the  fugar  canes  is  wont  fiat  to  be 
boiled  and  depurated  i.i  vaft  velfels  of  copper  or  brafs,  whence  it  afterwards  is  con- 
veyed to  be  further  purified  and  coagulated  into  fmallcr  ones  ;  and  that  whilft  it  is  in 
the  former,  they  life  to  pour  upon  it  lbme  very  ftrong  lee  to  facilitate  the  feparation 
of  its  fVculencies,  as  in  the  fmaller  ones  it  is  ufual  to  pour  a  little  oil  or  butter  upon 
the  boiling  juice,  to  keep  the  fyrup  from  boiling  over.  Now  that,  which  they  fur- 
ther obferve  to  our  purpolc,  is  related  almofl  after  the  fame  manner  both  by  our 
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French  author  and  by  Pifo,  and  by  the  latter  of  them  in  thefc  words :  cbfervatu  dig-  ftbh, 
mm  (fays  he)  fi  oleum  majoribus  inderetur  abenis  inqttibus  liquor  primusy  caldo  diflus,  pu-'^'c.iu?.' 
rificatur*  faccbaro  conficiendo  plant  foret  ineptus :  viciffim  ji  minoribus  lixivium  ficut  ma- 
joribus  infundatur,  *que  impoffibilt  faccbarum  conficcrt.    So  much  the  fluidity  and  firm- 
nefs  of  bodies  depend  upon  their  texture,  how  much  foever  chymifts  would  have 
them  depend  upon  fait. 

But  to  this  borrowed  obfervation,  though  borrowed  of  authors  not  to  be  diftrufted, 
we  will  add  two  or  three  experiments  of  our  own,  which  we  hope  may  the  more  con- 
firm the  doctrine  by  us  propofed  touching  liability  in  bodies,  becaufc  it  was  our  aim 
in  them  to  bring  light  by  them  to  the  matters  we  treat  of. 

First  then,  we  prepared  a  liquor,  clfcwhere  to  be  defcribed,  which  is  almoft,  if 
not  altogether,  as  faline  as  aqua  fortis  itfelf,  or  any  other  acid  fpirit,  that  is  commonly 
known  :  and  yet  when  in  this  liquor  wc  laid  fragments  of  lolid  liarts-horn  of  feveral 
fizes  to  fteep,  even  in  a  cold  place,  the  menftruum  was  fo  far  from  hardening  them, 
that  it  would  (without  diflblving  them  as  corrofive  liquors  do  metals)  gently  pierce 
into  them  and  foften  them  j  fo  that  in  about  two  or  three  days  it  would  reduce  them 
to  a  kind  of  white  flime,  or  mucilaginous  fubftance,  at  the  bottom  of  the  liquor. 
We  took  alfo  good  fait  of  tartar,  and  on  it  poured  good  fpirit  of  vinegar,  as  long  as 
the  affuflon  of  it  would  produce  any  ebullition  :  then  wc  diftilled  off  the  liquor, 
which  came  over  almoft  inlipid,  the  faline  parts,  that  make  fpirit  of  vinegar  fo  fliarp, 
being  retained  by  the  fait  of  tartar.  Upon  the  remaining  dry  mixture  we  poured 
frclh  fpirit  of  vinegar,  as  long  as  any  hifling  enfued  thereupon,  and  afterwards  ab- 
ftraded  the  aqueous  parts  of  this  parcel  of  liquor  alfo ;  and  lb  we  proceeded,  till  hav- 
ing fufficiendy  impregnated  the  fixed  fait  with  the  faline  parts  of  the  diftilled  vinegar, 
we  obtained,  according  to  our  defire,  a  mixture,  which  (though  it  were  all  made  up 
of  falts,  and  fuch  falts  too  as  being  made  by  the  chymical  analyfis  of  the  bodies 
whence  they  were  drawn,  may  according  to  the  chymical  doctrine  be  looked  upon  as 
pure  and  elementary)  was  yet  fo  near  fluidity,  that  it  required  not  the  heat  of  the 
fire  to  turn  it  prefently  into  a  liquor,  which  fliape  it  aflumed  with  a  gentler  warmth, 
than  one  would  expeft  from  a  faline  body.  Laftly,  wc  took  common  oil  of  vitriol,  and 
call  into  it  divers  little  pieces  of  camphire,  which  floating  upon  it  were  by  degrees  and 
after  fomc  hours  wholly  reduced  into  a  reddifh  oil,  that  was  to  be  fcen  altogether  upon 
the  top  of  the  other  liquor.  Then  having  formerly  tried  that  oil  of  vitriol  would 
eafily  mix  with  common  oil,  we  tried  alfo,  by  {baking  the  faline  and  camphorate  li- 
quors together,  to  unite  them,  and  eafily  confounded  them  into  one  high  coloured 
hquor,  which  feemed  very  uniform,  and  continued  fo  (at  leaft  as  to  fenfe)  for  many 
hours.  Then  we  added  to  this  mixture  three  or  four  times  as  much  fair  water,  and 
(as  wc  expected)  the  camphire  immediately  recovered  a  white  confillent  body,  and 
by  degrees  fettled  at  the  top  of  the  liquor:  where  we  may  obfervc,  that  the  camphire 
is  not  made  hard  but  fluid  by  its  mixture  with  the  faline  corpufclcs  of  oil  of  vitrio], 
and  exchanges  its  fluidity  for  firmnefs  upon  the  affufion  of  faldefs  water-  And  thus 
much  it  may  fuffice  to  have  faid  touching  the  chymifts  deriving  the  {lability  of  bodies 
from  their  abounding  in  fait. 

And  as  for  the  hardnefs  and  brktlenefs  they  afcribe  to  the  fame  principle,  how 
much  they  may  be  increafed  or  diminilhed  in  a  body,  without  the  accclfion  or  decre- 
ment of  the  faline  principle  or  ingredient,  may  appear  by  that  experiment  mentioned 
by  us  to  feveral  purpofes,  of  tempering  a  {lender  piece  of  ftcel :  for  when  it  has  been 
fufficiendy  heated,  by  plunging  it  red-hot  into  fair  water,  which  is  more  likely  to 
diflblve  than  incrcafe  its  fait,  you  may  make  it  not  very  hard  alone,  but  very  brittle  \ 
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whereas  by  only  flittering  it  to  cool  leifurely  in  the  air,  it  will  be  both  much  lefs  hard 
and  more  tough.  And  if  after  having  quenched  it  in  cold  water,  you  again  heat  it 
till  it  have  attained  a  deep  blue,  it  will  become  (comparatively)  loft  and  very  flexible, 
and  that  not  from  any  wafting  of  the  falinc  ingredient  by  the  fire  ;  for  if  this  fattened 
fteel  be  again  heated  red  hot,  and  fuddenly  refrigerated,  whether  in  water  or  other- 
wife,  as  before,  it  will  re-acquire  both  hardnefsand  brittlenefs. 

Now  that  by  thefe  operations  a  real  change  is  made  in  the  difpofition  of  the  fmall 
pnrts  of  the  fteel,  we  have  elfewhere  evinced  even  by  a  fenfible  proof.  And  that  by 
procuring  a  clofer  order  and  more  immediate  contact  of  the  parts  of  a  body,  a  man 
may  wi:hout  increafing  the  fait  increafe  the  hardnefs  of  it,  is,  as  we  formerly  alfo 
noted,  obvious  in  fnow,  which  whilft  it  lies  fn  flakes  as  it  falls  upon  the  ground,  com- 
pofes  but  a  loft  and  yielding  body  \  but  when  the  fame  fnow  is,  by  being  ftrongly 
pre  fled  every  way  betwixt  the  hands,  formed  into  balls,  the  little  weather  icicles  or 
frozen  bubbles  it  confifts  of,  are  fo  approached  to  one  another,  and  forced  into  an 
order,  which  allows  fo  little  wafte  of  room,  that  the  formerly-intercepted  fpaces 
being  moft  of  them  filled  up  with  little  bodies,  the  icicles  can  no  longer  yield,  as 
they  did  before,  to  the  preflure  of  a  man's  fingers,  but  conftitute  a  mafs  confiderably 
hard,  which  yet  may  be  made  harder  being  melted  into  water,  and  afterwards  frozen 
into  ice :  for  this  having  been  a  fluid  body  (and  in  fuch,  room  is  wont  to  be  better 
hufbanded  than  in  others)  the  bubbles  intercepted  in  it  cannot  keep  it  from  being  of 
fo  clofe  a  texture,  as  to  be  confiderably  hard. 

I  know,  that  not  only  profeft  chymifts,  but  other  perfons,  who  are  defervedly 
ranked  amongft  the  modern  philofophers,  do  with  much  confidence  entirely  afcribc 
the  induration,  and  cfpecially  the  lapidefcence  of  bodies,  to  a  certain  fecret  internal 
principle,  by  fome  of  them  called  a  form,  and  by  others  a  petrifying  fpirit,  lurking 
for  the  moft  part  in  fome  liquid  vehicle.  And  for  my  part,  having  had  the  opportu- 
nity to  be  in  a  place,  where  I  could  in  a  dry  mould  and  a  very  elevated  picce-of  ground 
caule  to  be  digged  out  feveral  cryftalline  bodies,  whofe  fmooth  fides  and  angles  were 
.-is  exquifitcly  figured,  as  if  they  had  been  wrought  by  a  fkilful  artift  at  cutting  of 
precious  ftones,  and  having  alfo  had  the  opportunity  to  confidcr  divers  other  exactly 
or  regularly  fhaped  ftones  and  other  minerals,  fome  digged  out  of  the  earth  by  my 
friends,  and  fome  yet  growing  upon  ftones  newly  torn  from  the  rock  I  am  very  for- 
ward to  grant,  that  (as  I  elfewhere  intimate)  it  is  a  plaftic  principle  implanted  by 
the  moft  wife  creator  in  certain  parcels  of  matter,  that  does  produce  in  fuch  concre- 
tions as  well  the  hard  confiftence  as  the  determinate  figure.  We  deny  not  then,  that 
thefe  effects  depend  moft  commonly  upon  an  internal  principle ;  but  the  difficulty 
confifts  in  conceiving,  how  that  internal  principle  produces  its  effe&s,  which  thefe 
writers  not  pretending  to  explicate  intelligibly,  we  thought  it  not  amifs  briefly  to 
furvey  fome  of  the  principal  ways,  by  which  it  feems,  that  nature  makes  bodies  firm 
and  ltable,  whereby  we  may  be  affifted  to  judge,  whether  it  be  as  neceflary  to  have 
recourfc  to  a  plaflic  principle  or  a  Gorgonic  fpirit  in  all  other  quick  and  notable  in- 
durations of  bodies  in  the  cold,  as  in  the  hardening  fuch  bodies,  whofe  curious  and 
determinate  cither  internal  textures  or  outward  fhapes  (common  to  feveral  concretions 
of  one  kind)  argue  their  having  been  framed  by  fome  one  formative  power,  or  by 
divers  feminal  principles  convened  together.  But  this  we  will  do  without  affirming, 
either  that  flic  cannot  by  fome  other  yet  unobferved  way  make  confident  bodies,  or 
that  of  the  ways  by  us  difcourfed  of,  (he  is  wont  fo  to  confine  herfclf  to  anyone, 
that  flic  does  not  frequently  make  ufe  of  two  or  more  of  them,  to  produce  the  fame 
effect 
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And  becaufe  hafdnefs  is  a  high  degree  of  firmnefs,  I  fuppofe  it  will  not  be  imperti- 
nent to  Ihcw  by  fome  examples,  how  fmall  an  external  operation  may,  wichout  any 
appearing  adventitious  fair,  make  a  foft  body  hard,  and  even  brittle,  when  there  ap- 
pears not  any  other  change  to  be  made,  than  that  of  the  texture  or  difpofition  of  its 
component  particles. 

It  is  a  tradition  amongft  naturalifts,  that  coral  grows  foft  at  the  bottom  of  the  fea, 
but  when  it  is  brought  up  into  the  open  air,  though  it  retains  its  bulk  and  figure,  it 
hardens  into  a  ftony  concretion,  according  to  that  of  Ovid: 

Sic  &  coralium,  quo  primum  contigit  auras 

Tempore  dure/cit,  mollis  fuit  berba  fub  undis.  o*u.  tj. 


Whether  or  no  this  tradition  is  ftriftly  true,  we  had  not  opportunity,  when  we  ftaid 
at  Marseilles  (whole  neighbouring  fea  is  the  chiefeft  in  Europe  where  coral  is  wont  to 
be  filhed)  to  give  ourfelves  an  ocular  fatisfa&ion.    But  whatever  fome  fay  to  difcredit 
the  tradition,  nay,  how  confidently  foevcr  Beguinus  (who  fecms  to  have  the  moftV'».7jc 
Itrongly  argued  againftit)  hath  rejected  it,  it  muft  not  be  denied  to  be,  fomctimcs  at  T£\?ym' 
leaft,  true  (and  that  is  enough  to  fcrve  our  prefent  turn).    For  the  learned  Gajfendus^'t-^ 
in  the  life  of  Pierejiius,  relating  how  that  incomparable  gentleman  had  the  curiofuy 
to  filh.  for  coral  near  Toulon  (a  noble  port  not  far  from  Marfeilles)  has  among  other 
things  this  paffagc  :  ( viz.)  The  plants,  which  were  plucked  up  and  down  out  were 
neither  red  nor  handfome  till  their  bark  was  pulled  off;  in  fome  parts  they  were  foft ;  r.ifc.  4.  <*- 
and  would  give  way  to  the  hand,  as  towards  the  tops,  which  being  broken  and  "6^M 
fqueezed,  they  fent  forth  milk,  like  that  of  figs.    I  remember  likewile,  that  the 
learned  Jefuit  Fournier,  who  being  alio  a  French  hydrographcr,  and  one  that  writes 
of  Marfeilles  and  Toulon  as  places  very  well  known  unto  him,  may  be  fafely  credited 
on  this  occafion  •,  after  he  has  particularly  defcribed  the  way  of  fi  filing  corals  near 
Toulon,  he  adds,  thefe  plants  are  neither  red  nor  polilhed,  when  they  are  drawn  out 
of  the  water,  till  their  rind  have  been  taken  off-,  nay,  they  are  foft,  and  being  broken 
or  elfe  fqueezed  betwixt  the  fingers,  they  throw  out  a  kind  of  milk  refembling  that  f«.w. 
of  figs  ;  and  when  one  leaves  off  prefllng  them,  he  may  fee  the  fmall  holes  or  pores,  J* 
that  harboured  the  milk,  that  was  fqueezed  out.    Thus  far  he.    The  crediblenefs  of  '?'  *7' 
a  good  part  of  thefe  narratives  has  been  confirmed  to  me  by  a  practifer  of  phyfic  in 
the  Eajl-Indiesy  who  having  made  fome  ftay  at  his  return  on  the  illand  of  Mebila  (near 
that  of  Madagafcar)  where  ltore  of  white  coral  is  reported  to  grow,  I  enquired  of 
him,  whether  he  had  gathered  any,  and  whether  he  found  it  foft  whilft  it  was  grow- 
ing ?  and  he  anfwered  me,  that  he  had  of  late  years  divers  times  gathered  coral  upon 
the  lands  of  that  ifiand  •,  and  found  it,  when  he  gathered  it,  exceeding  white,  and 
(to  ufe  his  exprcflion)  as  foft  as  an  onion :  adding,  that  though  it  would  in  a  very 
fhort  time  grow  hard  in  the  air  (which  he  afcribed,  how  juftly  I  know  not,  to  the 
external  heat  of  the  fun)  yet  it  is  very  well  known  to  the  lea-men,  that  deal  in  that 
ware,  that  if  it  be  not  gathered  at  a  fcafonablc  time  of  the  year,  it  will  not  keep  long, 
but  either  crumble  away  or  otherwii'e  decay  :  which  difagrees  not  with  the  experienced 
Pifoy  who  in  his  natural  hiltory  of  Bra/il,  fpeaking  of  lome  places  of  the  BrsJiUan 
coaft,  where  divers  ftony  plants,  fome  like  little  trees,  fome  otherwife  framed,  may  Lib  4- 
be  fcen  in  clear  weather  growing  in  the  bottom  of  the  fea,  tells  us,  that,  e  [undo  erutx  ,p  6  ' 
mox  duri£im*,ft  infolentur  in  littore\Jicc<e  niveique  coloris fiunt.    As  remarkable  a  change 
is  that  I  meet  with  in  Scaliger,  who  tells  us,  as  upon  his  own  knowledge,  of  fome, 
who  at  the  urinary  paflages  voided  a  flimy  matter,  which  in  the  air  coagulated  into  a 
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firm  fubftance.'  The  ftory  being  memorable,  take  it  in  his  own  words  thus :  Ex 
bvoiUii  oppidanus  ncftris  adjutus  tnedicamentis  eminxit  vitrum  fane  ex  ilia  nobili  Paxagor* 
piluita,  dum  mingeretur  albuminis  mollilie  emijfum  vitri  duritie  ac  fplendore,  fenatorisfilius 
ejecit,  puttis  modo  multos,  &  tnaximcs  :  qui  airis  ccntatlu  poftea  in  gypjeam  turn  fpeciem 
turn  firmitatcm  concrevere-,  tic  quoque  nunc  recle  valet.  Having  likewife  had  the  ac- 
quaintance of  an  inquifitive  merchant  of  Dantzick,  and  alfo  of  an  ingenious  chymift, 
that  fpent  fome  time  in  that  city  and  the  neighbouring  country,  along  whofe  coaft  oar 
European  amber  is  wont  to  be  dragged  out  of  the  fea-,  I  inquired  of  them,  whether 
they  had  never  obferved  in  amber  a  property  like  that  which  is  reported  of  coral : 
and  one  of  them,  as  I  remember  the  other  alto,  hath  allured  me  upon  his  own  parti- 
cular obfervation,  that  lumps  of  amber  are  fometimes  taken  foft  out  of  the  fea,  and 
grow  hard  in  the  air-,  which  is  the  more  credible  to  me,  becaufe  I  have  at  a  Pelentan 
nobleman's  fcen  (befides  other  intercepted  things)  a  whole  fpider,  and  that  none  of 
the  leuft,  perfectly  inclofed  in  a  piece  of  hard  and  tranfparcnt  yellow  amber.  And 
clfewhcrc  I  have  feen  ten  or  twelve  (if  I  mifremember  not  the  number)  pieces  of  fuch 
amber,  which  contained,  one  a  fly,  another  a  fpider,  a  third  a  ftraw,  and  each  of  the 
reft  fome  fuch  oihcr  thing.  And  it  feems  not  impoflible,  that  the  contact  of  the  ex- 
ternal air  may  put  the  parts  of  fuch  fmall  bodies  into  a  new  motion,  whereby  fome 
voluble  corpulcles,  that  hinder  their  reciprocal  adhcfion,  may  be  excluded,  and  the 
particles  thcmfclvcs  pre  fled  or  othcrwifc  difpofed  into  a  clofer  order.  And  we  find, 
that  fome  oil-colours,  after  they  are  brought  to  their  due  temper,  may  be  preferved 
very  long  in  the  lame  degree  of  foftnefs,  if  they  and  the  Ihells,  that  contain  them, 
be  kept  all  the  while  under  water,  whereas  in  the  air  they  would  quickly  change  their 
texture,  and  become  dry  and  hard. 

But  though  in  this  laft  mentioned  example,  and  fome  others,  the  removal  of  the 
body  out  of  the  water  into  the  air  fcem  manifeftly  to  contribute  to  its  growing  hand, 
yet  it  feems  not  to  us  lb  eafy  to  determine,  what  lhare  the  air  has  in  effecting  fuch  m- 
c,fi,j.    durations  :  for  Gojfendus  relates  of  Pierefkius,  that  he  being  wont  in  the  fummer  time 

nl  'l  i  10  Wartl  ''''"k1*  m  one  °f  tnc  ,cffcr  ftrearns  01  rt>c  r'vcr  or  Rhone*  he  there  made  die 
L&  u  following  obfervation.  Once  upon  a  time  he  felt  the  ground,  which  he  had  wont  to 
find  even  and  loft,  to  be  grown  hard  with  little  round  balls  or  bunches,  like  hard 
boiled  eggs,  when  the  fliell  is  peeled  off;  at  which  wondering,  he  took  fome  of 
them  up,  and  carried  them  home,  that  he  might  fhew  them  to  his  ma'tcr,  and  de- 
mand of  him  the  reafon.  But  the  miracle  was  increafed,  when  a  few  days  after  re- 
turning to  the  river,  he  found  thole  little  balls  or  lumps  turned  into  perfect  pebble 
Hones,  which  he  obferved  likewife  to  befall  thole,  which  he  had  carried  and  laid  up 
at  home.  But  how  far  this  ftory  will  prove,  that  fuch  coagulations  muft  be  effected 
by  a  fubltantial  form  of  a  petrifying  liquor,  we  define  not ;  cfpecially  fince,  not  to 
npeat  what  we  delivered  already  touching  calcined  marble  out  of  Fournier,  we  have 
klfewhere  delivered  upon  our  own  obfervation,  that  two  or  three  fpoonfuls  of  fuch  pap 
of  burnt  alabafler,  as  we  have  lately  been  fpcaking  of  (and  inftcad  of  which  artificers 
ufc  another  Hone  called  by  them  planter  of  Paris,  burnt  and  tempered  up- with  fair 
water)  did  in  the  bottom  of  a  veflel-full  of  water,  into  which  we  poured  it,  in  a  fhort 
time  coagulate  into  a  hard  lump,  notwithftanding  the  water,  that  furrounded  it;, 
which,  it  Items,  by  the  texture  of  the  mafs,  was  kept  out  of  its  pores,  as  it  is  out 
of  thole  of  the  oils  of  cinnamon  and  cloves,  which,  though  fluid  bodies,  and  fink- 
ing in  water,  fuller  not  its  particles  to  infinuate  themfelves  into  theirs  :  and  artificers 
obferve,  that  the  coagulating  property  of  burnt  alabafter  will  be  very  much  impaired, 
if  not  loft,  if  the  powder  be  kept  too  long,  efpecially  in  the  open  air,  before  i»  be 
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nude  ufc  of ;  and  when  it  has  been  once  tempered  with  water,  and  fuftercd  to  grow 
hard,  they  tell  me  they  cannot  by  any  burning  or  powdering  of  it  again  make  it  near 
fo  ferviceable  for  their  purpofe  as  before  •,  fo  much  doth  the  coagulation  of  thefe 
powders  mixed  with  water  leemcd  to  depend  upon  their  texture  and  other  mechanical 
qualities. 

I  remember  alfo,  that  though  the  bones  found  in  the  hearts  of  deer,  and  fo  mag- 
nified by  phyficians,  do,  in  the  air,  acquire  a  hard  and  bony  confidence  ;  yet  having 
had  the  curiofity  to  confider  one  of  them  in  the  heart  of  a  deer  newly  killed,  I  found 
k  there  of  a  cartilaginous  foftnefs  and  flexibility. 

And  here  I  will  adventure  further  to  confefs,  that  I  have  oftentimes  doubted,  whe- 
ther or  no,  not  only  confident  bodies,  but  fome  of  the  mod  folid  ones  in  the  world, 
may  not  have  been  fluid  in  the  form  either  of  ftcams  or  liquors,  before  their 
coalition  and  their  concretion  either  into  ftones  or  other  mineral  bodies.  I  know  there 
are  many,  who  think,  that  ftones,  marchafues,  and  other  fuch  folid  and  durable 
bodies,  were  made  together  at  the  creation  or  other  beginning  of  the  univerfe,  and 
who  will  not  admit,  that  fuch  concretions  can  be  now  generated  But  not  here  to  de- 
bate that  famous  controverfy,  whether  ftones  may  be  faid  to  grow  and  to  be  nourifhed, 
in  the  ftridr.  fenfc  of  thofe  exprefllons,  I  think  it  not  difficult  to  (hew,  that  fuch  par- 
cels of  matter  are  now  to  be  met  with  in  the  form  of  ftones,  as  did  not  before  appear 
under  that  form  ;  but  whilft  it  was  divided  into  minute  parts,  either  was  itfelf  lome 
fluid  body  or  other,  or  at  leaft  did  as  a  material  part  concur  to  the  conftituting  of  one, 
that  was  fo.  Of  this,  bcfidcs  what  we  elfewhere  deliver  concerning  it,  we  ftiall  anon 
have  occafion  to  mention  fome  proofs  ;  and  therefore  we  fhall  now  only  mention  two 
or  three  inftances.  The  firft  whereof  ftiall  be,  that  we  faw,  among  the  rarities  of.  a 
perfon  exceedingly  curious  of  them,  a  ftone  flat  on  the  outfides  •,  on  one  of  whofe 
internal  furfaces  was  moft  lively  engraven  the  figure  of  a  fmall  fifh,  with  all  the  fins, 
fcalcs,  &c.  which  was  affirmed  to  have  been  inclofed  in  the  body  of  that  ftone,  and 
to  have  been  accidentally  difcovcred,  when  the  ftone  chancing  to  receive  a  rude  knock 
upon  its  edge,  fplit  afunder.  I  remember  alfo,  that  a  while  fince  a  houfe-keepcr  of 
mine  in  the  country  informed  me,  that  whilft  a  little  before  he  caufed  in  my  abfence 
one  of  my  walls  to  be  repaired,  the  mafon  I  was  wont  to  employ  cafually  breaking 
a  ftone  to  make  ufe  of  it  about  the  building,  found  in  it  (to  his  wonder)  a  piece  of 
wood,  that  feemed  part  of  the  branch  of  fome  tree,  and  confequently  afterwards  in- 
clofed with  that  folid  cafe,  wherein  he  found  it.  This  cavity  in  the  body  of  the 
ftone,  and,  as  I  remember,  the  ftick  itfelf  he  took  out  of  it,  he  forthwith  brought 
my  houfe-keeper,  to  whom  I  have  given  directions  to  fend  them  me.  For  this  ex- 
ample fcems  to  me  a  more  cogent  proof  of  the  increafe  of  ftones,  than  fome  others, 
that  eminent  naturalifts  much  rely  on,  for  reafons  difcourfed  of  in  another  place  *  : 
where  we  alfo  make  particular  mention  of  that  ghur  or  metalline  juke,  which  though 
the  Latin  writers  of  chymical,  and  even  of  metalline,  matters  have  not,  that  I  re- 
member, given  us  any  account  of,  yet  I  find  a  German  or  two,  that  were  very  con- 
verfant  in  the  mines  thcmfclves,  to  have  in  books  written  in  their  own  language  taken  a 
fpecial  notice  of  it.  Befides,  I  have  at  prefent  fomething  to  deliver  upon  my  own  ob- 
fcrvation,  which,  unlefs  we  will  fuppofc  (what  fcems  not  probable)  that  there  were 
from  the  beginning  made  together  with  and  in  the  midft  of  great  mafiTes  of  one  kind 
of  mineral  htde  parcels  of  another  of  a  quite  differing  fort,  feems  manifeftly  enough 
to.argue,  that  either  whole  quarries  of  ftone,  or  heavy  and  ftiining  minerals,  or  both, 

•  la  foaie  of  the  Author's  papers  about  the  origin  of  ■uaerals. . 
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may  have  been  fluid  bodies.  The  obfervation,  whereon  I  ground  this  conjecture,  is, 
not  only,  that  we  have  met  with  in  lead-ore,  and  alio  in  Minna  Jntimonii  particles  of 
a  white  ftonc  or  J  par  environed  with  a  metalline  body,  though  I  think  I  have  yet  by 
me  fuch  lumps  of  ore ;  but  chiefly,  that  I  have,  with  my  own  hands,  taken  a  harcf 
and  ponderous  Ihining  mineral,  which  1  keep  for  a  rarity,,  like  a  marchafite,  of  the 
fhape  of  a  pear,  and  of  about  the  bignefs  of  a  walnut,  out  of  the  very  body  of  a 
ftone,  wherein  I  fufpectcd  it  to  be  incloled,  and  which  environed  it  on  all  fides  :  and 
this  I  took  not  out  of  a  fmall  and  loofc  ftone,  but  a  large  ftone  digged  out  to  make 
ftatues  of.  And  I  remember,  that  one  of  thofe,  that  wrought  upon  it,  told  me,  that 
in  fafhioning  it  into  ftatues  they  found  fome  more  minerals  in  the  fame  parcel  of 
ftone,  which  were  alfo  prefented  me.  To  which  I  ftiall  add,  that  an  ingenious  fta- 
tuary  having  in  another  place  taken  much  pains  to  faw  afunder  a  very  large  ftone, 
when  he  came  to  the  midft  of  it,  found  he  could  faw  on  no  further,  and  the  ftonc 
being  afterwards  broken,  he  perceived,  that  that,  which  fo  obftinately  refifted  his 
faws,  was  a  round  marchafite,  which  he  brought  to  me,  as  a  lover  of  fuch  curio- 
lities.  But  I  made  him  for  my  further  fatisfadhon  bring  me  alfo  that  part  of  the 
ftone,  wherein  the  marchafite  ftuck,  and  by  comparing  them  together  difcerned,  that 
as  much  of  the  ftonc,  as  was  contiguous  to  the  marchafite,  had  a  kind  of  ruft  about 
it,  and  fitted  the  marchafite  fo  clofe,  as  if  either  the  marchafite  had  been  formerly 
liquid,  and  had  afterwards  been  as  it  were  moulded  in  that  receptacle,  or  the  Hone 
had  been  formerly  of  fome  foft  or  fluid  matter,  which  did  exactly  accommodate  itfelf 
to  the  lhape  of  the  other  body ;  or  elfe,  as  if  both  the  matter  of  the  ftone  and  that 
of  the  marchafite  had  been  at  once  fluid  bodies,  but  had  each  of  them  preierved  its 
own  furfacc  diftindt  (according  to  what  wc  formerly  noted  of  different  fluids)  till  one 
of  them  (probably  the  marchafite)  firft  growing  hard,  the  other,  as  being  yet  of  a 
more  yielding  confiftence,  accommodated  itfelf  to  the  harder's  figure. 

But  the  nioft  eminent  inftanccs  to  declare,  how  much  the  fluidity  and  firmnefs  of 
bodies  depend  upon  the  contrivance  and  texture  of  their  partts,  are  afforded  us  by 
thofc  waters,  which  being  permitted  to  reft  a  while,  do  fpontaneoufly  ceafe  to  be  fluid, 
and  coagulate  into  ftonc  itfelf.  There  was  lately  an  ingenious  man,  who  going  to 
Vlfit  fome  Leaden  mines,  wherein  he  had  a  ftiare,  found  in  the  mountain,  in  whofe 
entrails  they  were  hid,  a  cave,  from  whofe  arched  roof  there  dropped  down  a  petref- 
cent  liquor,  which  oftentimes  before  it  could  fall  to  the  ground  congealed,  and  by 
eppoficion  of  like  matter  increaled  fo  much,  that  they  hung  from  the  roof  like  icicles 
in  a  rrofty-night  from  the  fides  of  a  houlc ;  and  of  thefe  he  gathered  and  brought  me 
divers,  which  are  perfect  (tones  hard  and  brittle,  and  of  eight  or  ten  inches  long,  and 
proporiionably  thick.  Another  ingenious  friend  of  mine  being  lately  in  France,  in 
die  cave  fo  famous  for  petrifying  liquor  to  be  there  fecn,  oblerving  fome  drops  of 
water  to  congeal  into  ftone,  whillt  he  ltood  by,  took  them  away  with  him,  and  fent 
them  me  in  a  letter.  Nay,  wc  (hall  fcarce  deny,  that  an  external  agent  of  almoft 
infenfible  bulk  may  turn  animal  bodies  into  ftony  ones,  by  introducing  a  new  texture 
into  their  parts,  if  wc  will,  with  fome  modern  writers,  believe  Avoitinus,  who  in  his 
Bavarian  Hijicry  has  recorded,  that  at  a  time  and  place  by  him  i  perilled,  above  forty 
countrymen,  as  alio  fome  milk-maids  with  their  cows  killed  upon  an  earthquake,  had 
their  bodies  by  a  terrene  fpirit  turned  into  rtatues,  which,  he  fays,  were  leen  by  the 
chancellor  of  /lujiria  and  himfelf.  And  fome  relations  of  this  nature  we  meet  with 
in  other  authors,  which,  if  tiiey  be  allowed  of,  l'eem  much  to  confirm  our  doctrine  \ 
for  in  thefe  ftran^e  pet  ifications,  the  hardening  of  the  bodies  lccms  to  be  efiedtcd 
principally,  if  not  only,  as  in  the  induration  of  the  fluid  lubftanccs  of  an  egg  into 

a  chick, 
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t  chick,  by  altering  the  difpofition  of  their  parts,  fincc  the  petrifying  wind  or  fleam 
cannot  be  fuppofed  to  have  any  fuch  conliderable  (perhaps  not  any  fenfibk*}  propor- 
tion as  to  bulk  to  the  body  changed  by  if,  as  to  be  thought  to  effect  this  change*  prin- 
cipally as  an  ingredient. 

Add  WC  to  all  thefe  things,  that  Pampbilio  Piacentino  is  by  another  author  quoted 
for  writing  an  unparalleled  ftory,  which  becaufc  written  in  Italian,  I  Ihall  Enghih  the 
fubftance  of  it,  which  is  this :  *  That  a  woman  in  Venice,  after  having  eaten  an 
'  apple,  was  taken  with  hideous  tortures,  and  in  the  fpace  of  twenty  tour  hours 

*  dying,  was  turned  into  exceeding  hard  ftone  •,  and  this  was  judged  to  be  the  effect 

*  of  the  poifoncd  apple  flic  had  eaten.'  "Which  narrative,  if"  we  may  believe  it  as 
confidently  as  the  famous  alledger  of  it  Pampbilio  appears  to  do,  would  feem  to  argue, 
that  even  to  the  wonderful  induration  of  bodies  there  is  fometimcs  no  other  principle 
requifite,  than  what  may  refult  from  the  lucky  mixture  of  the  parts  of  feveral  bodies. 
And  left  we  lhould  feem  to  build  altogether  upon  the  obfervations  of  others,  which 
cannot  by  us  be  now  brought  to  ftricl:  examination,  wc  will  have  recourfe  to  a  practi- 
cable experiment  of  our  own  trying,  which,  though  we  have  elfewhere  mentioned, 
we  lhall  not  fcruple  here  to  repeat,  became  we  there  omitted  to  fpeak  of  that  circum- 
ftance  of  it,  which  is  the  moft  pertinent  to  our  prefent  defign. 

Take  then  two  ounces  of  quickfilver,  two  ounces  and  a  half  of  the  beft  verdi- 
greafe,  about  half  an  ounce  or  an  ounce  of  common  fait,  a  pint  or  pound  of  white- 
wine  vinegar,  and  as  much  fair  water  ;  mingle  the  vcrdigrcafe,  quickfilver,  and  the 
fait  very  well,  and  put  the  mixture  with  a  little  of  the  vinegar  and  water  into  a  new 
frying-pan  (I  tried  it  in  a  new  earthen  veffel,  but  without  good  fuccefs)  in  which  fry 
it  over  the  fire  for  divers  hours,  keeping  it  continually  ftirred,  and  putting  in  more 
vinegar  and  water  from  time  to  time,  as  that  already  put  in  confumes  away :  then  take 
out  the  mixture,  and  in  feveral  clean  waters  wafli  it  carefully  from  the  adhering  falts  j 
then  dry  away  all  the  aqueous  moilture  with  a  clean  linen  cloth,  and  you  fliall  have 
a  bright  amalgama  almoft  like  quickfilver.  Now  that  which  is  remarkable  and  to  our 
prefent  purpofe  in  this  experiment,  is,  that  though  this  dried  mixture  be  a  good  while 
after  it  is  perfectly- cold  not  only  foft,  but  fo  near  to  fluid,  that  1  have  caft  it  into 
moulds,  and  made  imbofled  images  of  it  (when  it  has  been  dexteroufly  made,  but 
fcarce  otherwife ;)  I  have  found,  that  by  laying  it  a  few  hours  in  the  air,  which 
fcemed  lefs  cold  than  itfelf,  it  has  acquired  fuch  a  hardnefs,  that  being  thrown  againft 
the  floor  it  would  rebound,  and  was  brittle  like  over-hardened  fteel.  And  yet  in  this 
example  the  induration  of  the  amalgam  appears  not  to  proceed  from  an  innate  and 
inward  principle,  but  from  the  new  texture  rcfulting  from  the  coalition  of  the  mingled 
ingredients,  that  make  up  the  amalgam,  whofe  parts  being  varioufly  moved,  partly 
by  the  fire  (and,  perhaps  too,  by  the  falts)  and  partly  by  the  native  propcnfity  to  mo- 
tion of  the  mercurial  corpufcles,  were  by  little  and  little,  or  by  degrees,  fo  difpoled, 
that  whereas  before  touching  one  another  but  loofely,  it  was  eafy  to  thruft  fome  of 
them  towards  the  middle  of  the  body,  without  ftirring  much  of  the  mafs  (as  to  fenfc) 
by  this  change  of  texture,  the  particles  are  brought  to  touch  one  another  more  clofely 
and  in  greater  portions  of  their  furfaccs,  and  to  be  fo  complicated,  intangled,  or 
otherwile  connected  among  themlclves,  that  you  cannot  endeavour  to  thruft  one  of 
them  out  of  its  place,  but  that  its  motion  fliall  be  refilled  by  many  others,  to  whom 
it  u  fo  fattened,  that  you  cannot  move  one  part  of  the  mafs  without  either  moving 
the  whole  with  it,  or  manifcllly  breaking  it  off  from  the  whole,  and  thereby  deftroy- 
ing  the  continuity  and  unity  or  the  body. 
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Now  whereas,  in  fetting  down  this  experiment,  we  fpoke  as  if  feveral  ingredients 
did  concur  to  conftiturc  the  foft  mafs,  which  afterwards  grew  fo  hard,  we  might  very 
lately  do  fo,  fince  the  quickfilver  was  not  fo  barely  changed  in  texture,  as  that  for- 
merly faid  to  have  been  coagulated  by  the  meer  fume  of  lead,  but  concealed  in  its 
felf  a  great  number  of  metalline  corpufclcs  befides  others,  as  we  made  appear  by 
fcparating  from  the  amalgam,  meerly  by  the  force  of  fire,  a  pretty  quantity  of  true 
and  perfect  copper.  That  the  falts  alio  both  were  ingredients  (though  in  fmall  pro- 
portion) of  the  mafs,  and  might  have  fome  operation  upon  the  other  particles,  wc 
may  render  probably  by  this,  that  having  purpofely  expofed  fome  of  this  mafs  for  a 
pretty  while  to  a  moift  air,  we  found,  as  we  looked  for,  that  the  formerly  inviGble 
particles  of  fait,  that  had  fo  infinuatcd  thcmfclves  into  the  amalgam,  that  all  the 
water,  wherein  it  was  warned,  did  not  leparate  them  from  it,  had  fo  wrought  upon 
the  metalline  particles,  that  were  moft  outward,  that  they  had  in  many  parts  of  the 
furface  of  the  mafs  turned  themfelves  with  it  into  a  kind  of  verdigreafe,  which 
feemed  almoft  to  hide  the  furface  of  the  concretion.  And  that  in  the  more  inward 
parts  of  a  much  harder  body  than  our  yielding  amalgam,  where  cupreous  particles 
abound,  faline  corpufcles  may  have  a  great  operation,  may  appear  by  certain  forts  of 
minerals  to  be  found  in  fome  parts  of  England,  and  elfewhere,  under  the  form  of 
ftoncs,  of  which  they  make  vitriol :  for  thcie  abounding  with  vitriolate,  that  is,  both 
faline  and  metalline  particles,  will,  after  they  are  taken  out  of  the  ground,  and  laid 
in  the  open  air,  by  the  working  of  the  inward  fait,  fome  fooner  and  fome  later,  fwell 
and  burft  afunder,  which  could  hardly  come  to  pafs,  without  a  great  change  made 
in  the  internal  difpofition  of  the  parts  of  fuch  ftony  concretions.  And  I  remember, 
that  having  laid  a  mineral,  of  kin  to  thefe  ftones,  a  while  in  the  air,  though  but  in 
a  chamber,  I  found  its  furface  powdered  with  little  grains  of  vitriol,  as  both  their 
colour  and  their  tafte  informed  me. 

Now  whether  or  no  wc  fuppofe,  that  the  fire  did  put  the  parts  of  the  amalgama 
into  any  lading  agitation,  yet  the  mafs  being  almoft  fluid  after  it  was  taken  from  the 
fire,  its  parts  may,  according  to  our  notion  of  fluidity,  be  well  fuppofed  to  have 
fome  kind  of  motion  among  themfelves  \  and  it  will  not  be  denied,  that  the  fire  might 
concur  with  other  things,  to  make  that  motion  convenient  to  cauie  the  parts  to  fatten 
thtmfclvcs  to  one  another:  for  that  the  motion,  wherein  a  foft  and  almoft  fluid  body 
is  once  put,  may  poflibly  tend  to  harden  it  long  after  that  motion  fcems  to  be  ex- 
tinct, may  be  made  probable  by  what  has  been  affirmed  to  me  by  eminent  and  ex- 
perienced mafons,  namely,  that  the  beft  fort  of  lime  made  into  mortar  will  not  have 
attained  its  utjnoft  compaclnefs  till  twenty  five  or  thirty  years  (perhaps  not  till  three 
or  fourfcore)  after  it  has  been  employed  in  building  j  and  this  is  given  me  as 
one  of  tiie  reafons,  why  in  rhc  dcmohlhing  of  anticnt  fabrics,  it  is  fometimes  more 
eafy  to  break  the  ftone  than  the  mortar. 

And  laftly,  that  wc  alfo  made  mention  of  the  texture  refulting  from  the  mingled 
ingredients  of  our  amalgam,  we  might  juftify  by  faying,  that  having  changed  the 
proportion  of  the  quicklilver  to  the  verdigreaie,  we  found,  that  the  amalgam  coa- 
gulated much  more  flowly,  ant!,  when  it  was  coagulated,  was  much  lefs  hard,  than 
when  one  ufed  the  quantifies  above  fpeciried. 

HIRE  I  thould  put  a  peri  >d  lor  the  prcfent  to  this  difcourfe,  but  that  having  in  a 
late  writer  met  with  a  notable  obiervation  of  the  natural  induration  of  a  foft  body,  I 
think  it  worthy  to  be  here  annexed ;  partly,  becaufc  the  French  book  is  not  com- 
mon, no  more  than  the  obfervation  ;  and  partly,  that  by  conferring  together  this  na- 
lural  induration  with  that  artificial  one  frcfhly  mentioned,  it  may  the  better  appear, 

how 


Digitized  by  Google 


Tie  Hiflcry  of  Firmness. 


44' 


how  nature  and  art  have  fometimes  refembling  operations  in  rendering  bodies  foiid. 
My  •  author  then  (by  name  Pierre  Pelleprat)  being  not  long  fince  fent  with  foirie 
other  Jefuits  upon  the  laudable  errand  or  preaching  the  gofpel  to  the  Indians  of  the 
Southern  America,  has  among  other  things  this  panage  in  the  fhort  relation  he  makes 
of  the  American  continent:  4  There  is  (fays  he)  one  thing  worthy  of  oblervati'.m 
1  near  the  mouth  of  this  great  river,  (he  fpeaks  of  that  of  the  Amazons)  which  is, 

*  that  men  find  there  a  kind  of  green  clay,  that  is  foft  as  long  as  it  is  in  the  water, 

*  fo  that  one  may  print  on  it  all  kind  of  figures,  and  give  it  what  fliape  one  pk-afes ; 
1  but  when  it  is  expofed  to  the  air,  it  hardens  to  that  degree,  that  diamonds  are  not 

*  much  harder  than  the  (tones  it  affords.  —  I  have  (adds  he)  fcen  hatchets  made  of 
4  this  clay,  which  the  favages  employed  to  cut  wood  with,  when  they  had  not  the 
'  ufe  of  ours,  csV.' 

And  now  at  laft,  I  fee  it  is  time  to  put  a  period  to  a  difcourfe,  that  has  been 
unawares  lengthened  far  too  much  already :  but  yet  I  think  you  will  eafily  pardon 
me,  if  I  conclude  it  not  abruptly  •,  but  with  the  recital  of  an  experiment,  which 
having  had  the  honour  to  be  feen,  as  to  the  main  part  of  it,  by  an  illuftrious  meeting 
or  curious  men,  their  having  been  plcafed  to  lpcak  very  advantageoufly  of  it  to 
others  excited  a  curiofity  among  them,  to  know  by  what  artifice  effects,  that  were  fo 
uncommon,  had  been  produced.  The  fcope  therefore,  and  the  manner  of  making 
the  experiment,  were  in  ftiort  as  follows. 

Being  defirous  to  ftiew,  how  much  fluidity  and  firmnefs  may  depend  upon  the  tex- 
ture and  upon  the  motion  or  reft  of  the  infcnfible  parts  of  bodies,  I  firft  make  with 
good  fpirit  of  vinegar,  a  folution  of  coral  fo  ftrong,  that  when  it  is  filtrated  and 
cooled,  it  will  commonly,  after  fome  time,  begin  to  have  a  kind  of  fediment  at  the 
bottom  ;  the  clear  liquor  I  gently  pour  off,  when  the  experiment  is  to  be  made,  and 
to  this  I  put  a  convenient  proportion  of  very  well  dephlegmed  fpirit  of  wine,  which, 
if  it  be  poured  on  very  flowly  and  warily,  may  be  made  for  a  pretty  while  to  fwim 
upon  it  in  the  form  of  a  diftinift  liquor :  but  if  by  a  few  lhakes  I  mingle  them  toge- 
ther, they  will  preJently  unite  into  a  concretion,  of  winch,  when  the  experiment  fuc- 
cccds  very  well  (as  it  did  when  I  fhewed  it  to  the  above  mentioned  affembly)  not 
one-drop  will  fall  to  the  ground,  upon  turning  up  the  widc-mouth'd  glafs  it  mould  be 
made  in,  and  holding  it  with  the  mouth  directly  downwards. 

And  this  fo  haftily-produced  confidence  may  be  durable  enough,  if  it  be  carefully 
looked  to:  but  to  diipatch  the  whole  experiment  in  a  ftiort  time,  I  uke  a  lirtle  ftrong 
Ipirit  of  nitre  (which  perhaps  is  not  needrul  if  good  aqua  fortis  be  at  hand)  and 
putting  about  an  equal,  or  other  convenient  quantity  of  it  to  this  mixture,  I  nimbly 
flir  it  and  the  fpirit  together :  whereupon  the  whole  is  reduced  in  a  veiy  few  minutes 
to  a  traniparent  liquor. 

N.  B.  Though  I  have  divers  times  made  and  fiiewn  this  experiment,  yet  there  are 
fo  many  circumstances  requifitc  to  make  the  firft  part  of  it  lucceed  very  well,  (for 
to  make  it  lucceed  in  fome  meafure  is  not  lb  difficult )  that  the  event  has  (bmetirhrs 
deceived  me,  in  Ipite  of  the  feveral  trials  I  liave  made.  Wherefore  it  will  not  be 
amil's  to  intimate, 

Fl  I  st,  That  one  of  the  firft  times,  if  not  the  firft,  I  made  fuch  an  odd  concrccion, 
was,  with  the  folution  not  made  with  fpirit  of  vinegar,  but  with  fpirit  of  verJi- 
greafe  :  (which  I  commonly  diftil  without  additamtnt)  though  afterwards  I  was  in* 
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vitcd  to  prefer  flrong  fpirit  of  vinegar,  which  was  the  liquor,  wherewith  the  recited 
experiment  was  exhibited. 

Secondly,  That  it  often  happens,  that  if  the  folution  of  coral  (which  is  not  tiic 
only  body  wherewith  I  have  made  fuch  trials  with  indifferent  good  fucccls)  be  not 
fufikicntly  ftrong  and  impregnated  with  faline  parts,  or  the  Ipirit  of  wine  be  not 
fufficiently  reclined,  the  (baking  of  the  two  liquors  will  not  change  the  confidence  of 
the  whole  mixture,  but  leaves  fomc  part  of  it  fluid  j  or  elfe  the  concretion  will  not 
begin  prefcntly  to  be  made,  but  require  to  be  waited  for  a  while. 

Thirdly,  That  I  once  at  leaft  (if  not  oftener)  obferved,  that  when  by  mingling 
the  two  liquors  and  (halting  them  in  a  narrow-mouthed  glafs,  whofe  orifice  was 
flopped,  they  would  not  con-coagulate  (as  it  was  confidently  expected  they  fhould) 
yet  by  trying  the  experiment  in  a  wide-mouthed  glafs,  to  which  the  air  had  free  accefs, 
it  liiccecded  to  my  content. 

Fourthly,  That  in  the  reduction  of  the  concretion  to  a  fluid  body,  it  is  not  pro- 
per to  employ  in  (lining  it  a  knife  or  any  other  metalline  body  except  it  be  of  gold  ; 
but  rather  fome  ftick  of  glafs,  or  at  leaft  fome  clean  ftick  of  wood,  left  the  menftruum 
fhould  corrode  it,  and  thereby  fpoil,  or  at  leaft  blemifh  the  experiment. 

Fifthly,  that  the  proportion  betwixt  the  coralline  folution  and  the  fpirit  of  wine 
depends  fo  much  upon  the  ftrength  of  the  former  liquor,  and  the  dephlcgmednefs  of 
the  latter,  that  it  is  fcarce  poffible  to  determine  generally  and  exactly,  what  quantity 
of  each  ought  to  be  taken ;  and  therefore  a  trial  or  two  made  with  a  little  of  the  par- 
ticular folution  you  intend  to  employ  (for  fome  folutions  require  more,  others  left 
fpirit  of  wine  to  concoagulate  adequately  with  them)  will  better  direct  you,  what 
proportion  of  fpirit  will  fuit  that  particular  parcel  of  liquor,  rhan  any  general  rule  I 
can  propofe. 

1  know  I  might  here,  and  perhaps  it  may  be  expected,  that  I  fhould  take  an  occa- 
fion  to  treat  alfo  of  hardnefs,  foftnefs,  brittlenels,  toughnefs,  ftiffhefs,  and  thofc 
other  qualities,  that  are  of  kin  to  fluidity  and  firmnefs  ;  but  though  I  confefs,  I  once 
had  thoughts  of  writing  a  kind  of  hiftory  of  more  qualities  than  thofc,  yet  remem- 
bering that  wife  counfel  given  us  by  one  of  the  ancients,  Nofcetuia  eft  menfura  fui,  I 
am  now  very  well  content,  after  having  already  tired  myfeif  and,  I  fear,  you,  to 
recommend  lb  uleful  but  difficult  a  work  to  perfons  more  able  and  more  at  leifure,  than 
I  find  mvfclf,  to  go  through  with  fo  great  an  undertaking  •,  contenting  myfclf  at  pre- 
fent,  to  have  attempted  in  what  has  been  delivered  concerning  a  couple  of  qualities  of 
ftu'h  extent,  that  every  fenfibly  big  body  in  the  univerfe  leems  indowed  with  one 
or  other  of  them  (I  mean  concerning  fluidity  and  firmnefs)  the  explicating  of  qualities 
fomewhat  more  intelligibly  than  is  wont  to  be  done  in  the  Feripatetick  lchools,  and 
to  have  opened  a  way  (which  1  hope  many  will  treat!)  of  applying  chymical  obferva- 
tions  and  experiments  to  the  deduction  of  thofe  effects  of  qualities  from  fuch  general 
and  obvious  affections  of  matter ;  as  bignefs,  motion,  and  figure,  which  even  the 
hermetical  writers  have  hitherto  contented  themfclves  to  refer  to  fait,  fulphur,  mer- 
rury,  and  the  like:  the  chymical  notion  of  which  three  principles,  though  of  very 
good  ufe  in  fome  other  (efpecially  of  the  more  practical)  parts  of  phyfiology,  feems 
tut  as  yet  to  have  brought  any  great  light  to  fuch  matters  as  we  have  been  treating 
of  having  been  hitherto  directed  not  fo  much  to  the  indagation  of  caufes,  as  to  the 
production  of  effects. 
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I N  C  E  it  hath  not  been  thought  amifs,  that  fomething  mould  be  intimated  to 
the  reader  about  the  occafion  of  the  cnfuing  tract,  I  (hall  acquaint  him,  with  it 
as  briefly  as  I  can,  by  telling  him,  that  it  was  this.  Some  very  ingenious  gentlemen 
happening  to  meet  as  vifitants  at  the  author's  lodgings,  fell  accidentally  into  a  dif- 
courfe  about  the  abfolute  reft  fuppofed  to  be  in  many  bodies,  that  feemcd  to  have  its 
rife  from  a  miftake  of  the  true  meaning  of  a  paflage  or  two  in  the  Hijlory  cf  Fluidity 
&*d  Firmnefs,  (that  was  then  reprinting.)  But  the  conference  chancing  to  have  a 
period  put  to  it,  whilft  feveral  things  pertinent  to  the  author's  purpofe  remained  yet 
unfaid  j  the  rurioufnefs  of  the  fubjcft  invited  him  to  draw  up  (haftily  enough)  the 
fum  of  what  he  had  faid,  and  might  further  have  faid,  if  opportunity  had  ferved, 
about  the  point  in  debate,  for  the  further  fatisfaftion  of  an  inquifitivc  virtuoib,  that 
was  prcfent  at  it.  And  this  was  the  rife  of  the  following  difcourie,  which  being 
written  on  an  occafion  adminiftered  by  the  Hiftory  of  Fluidity  and  Firmnefs,  whereof 
a  new  edition  was  ready  to  come  abroad  j  it  was  thought  not  improper,  that  this 
traft  Ih-juld  attend  it,  as  a  kind  of  Appendix,  without  the  firll  and  laft  part  of  a 
letter,  whereof  the  body  only  is  neceflary  to  the  defign  of  it. 
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An  E  S  S  A  Y  of  the  inteftine  Motions  of  the 
Particles  of  Quiefcent  Solids  : 

Where  the  abfolute  Reft  of  Bodies  is  called  in  queftion. 

SECTION  I. 

TO  remove  the  doubt  or  fcruple,  that  began  to  be  difcourfed  of  juft  before  we  laft 
parted,  I  fhall  need  to  do  little  more  than  enlarge  the  particulars,  which  (you 
know)  I  had  then  time  but  briefly  to  make  mention  of.  For  the  ftate  of  the  queftion 
was  (as  you  may  remember)  this,  Whether  there  be  among  bodies  any  abfolute  reft  ?  On 
which  occafion  I  anfwered,  that  reft  being  a  word,  that  to  me  feemed  fomewhat  am- 
biguous, I  thought  it  was  rcquifite  to  clear  the  fenfe  of  the  queftion,  before  I  offered 
at  anfwering  it. 

For  the  word  reft,  when  we  fpeak  of  diftinft  mafles  of  matter,  looked  upon  as 
quiefcent,  docs  in  the  vulgar  acception  of  the  term  fignify,  fuch  a  flate  of  a  vifible 
and  entire  body,  or  (radier)  of  the  corpufcles  it  confifts  of,  that  they  are  actually 
unmoved  as  to  fight  i  the  eye  (and  perhaps  the  touch)  being  not  able  to  difcern  any 
local  motion  in  them. 

Consonantly  to  this  firft  member  of  the  diftinction  of  the  word  reftt  I  briefly  in- 
timated to  the  company,  that  in  this  fenfe  of  a  corpufcle's  being  at  reft,  I  thought  it 
manifeft,  that  there  is  fuch  a  thing  in  reruns  natura ;  fince  without  granting  fuch  a 
reft  in  the  component  particles  of  lome  kind  of  bodies,  as  diamonds,  iron,  porphyry, 
Ofr.  it  will  be  (I  conceive)  very  hard  to  explain,  how  there  can  be  fuch  folic!  mafles 
(as  thofe  minerals  are)  made  up  of  fmall  and  fcparable  particles.  Which  being  faid, 
I  added,  that  I  law  no  reafon,  why  fuch  a  kind  of  tirmnefs,  where  the  inward  motion 
of  the  infenfible  particles  is  almoft  infinitely  flow,  may  not  furfice  to  give  an  account 
of  as  great  a  firmnefs  as  we  ufc  really  to  find  among  confiftcnt  bodies. 

Bu  r  whereas  I  had  intimated  to  the  company,  by  the  lately  begun  diftin&ion,  that 
befides  this  popular  fenfe  of  the  word  reft,  there  was  a  fecond  more  rigid  and  phi- 
lofophical  notion,  or  kind  of  reft,  which  for  diftinction -fake  may  be  called  abfolute 
or  perfect  reft,  which  imports  a  continuance  of  a  body  in  the  fame  place  preci/eh; 
and  includes  an  abfolute  negation  of  all  local  motion,  though  never  fo  flow  or  imper- 
ceptible •,  I  told  them,  that  in  this  rigid  fcnle  of  the  word  reft,  1  durft  not  affirm,  that 
there  arc  any  bodies  at  reft  in  the  univerfc  (at  leaft  for  any  long  time)  but  willingly 
allowed  it  to  be  made  a  problem,  whether  there  be  any  or  no  v  adding,  that  perhaps 
1  inclined  to  the  negative  part  of  the  queftion. 

Having  thus  hiitorically  fummed  up  what  pafied  betwixt  us  about  the  ftate  of  the 
controverfy,  1  need  not  tell  you,  that  the  douht  1  cxprelTcd  was  thought  to  relifti  too 
much  of  a  paradox*,  and  therefore  fince  the  company's  quick  feparation  allowed  me 
then  no  opportunity  of  enlarging,  and  fince  I  promiled  no  better  arguments,  than 
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might  be  expected  in  a  point,  that  I  propofed  but  as  problematical!  I  mall  now  en- 
deavour to  (hew  you,  that  the  fide  of  the  problem  I  was  judged  inclined  to,  is  (at 
leaft)  not  fo  improbable  as  fome  thought  it. 

To  prove  negatives  directly,  being  wont  (as  you  well  know)  to  be  no  eafy  talk 
and  efpecially  in  fuch  cafes  as  this  -,  you  will  not,  I  prcfume,  expect,  that  I  lhould 
attempt  the  proving  of  my  conjecture  otherwife  than  by  (hewing  poliiivcly,  that  fome 
of  thofe  bodies,  which  we  think  to  have  their  parts  moil  at  reft,  are  not  exempted 
from  having  inteftine  motions  in  them  •,  fince  it  will  be  confequent  to  inch  a  proof, 
that  it  muft  be  probable,  that  in  other  bodies,  whofe  folidity  ifconfefled  to  be  infe- 
rior, the  component  panicles  are  not  in  a  ftate  of  perfect  reft. 

SECT.  II. 

If  it  were  neceflary  and  expedient,  I  fliould  begin  my  arguments  by  faying  fome- 
thing  againft  abfolute  reft,  in  favour  of  the  contrary  opinion,  by  arguing  ,i  priori,  as 
they  fpeak,  from  the  conftirut.on  of  the  world,  whether  we  coniider  it  according  to 
the  Epicurean  or  the  Cartefian  hypothefis  of  the  origin  of  things.  For  the  Epicu- 
reans i'uppofing  this  world  to  be  produced  by  the  cafual  concourle  of  atoms,  and  af- 
cribing  to  every  particular  atom  an  innate  and  unlofeable  mobility,  or,  rather,  an 
actual  motion,  or  a  reftlcfs  endeavour  after  it ;  it  is  confonant  to  think,  that  though 
in  concretions  they  fo  entangle  one  another,  that  they  cannot  in  a  fhort  time,  or  a 
vifible  manner  clear  themfelves  from  one  another,  yet  they  do  inceffantly  ftrive  to  dif- 
tntsngle  themfelves  and  get  away  :  by  which  means  there  are  always  in  the  atoms 
even  of  folid  bodies  actual  endeavours  of  each  of  the  diftinct  atoms  to  extricate  itfclf 
from  the  reft  (which  endeavours  uiually  at  laft  furceed,  whence  comes  the  decay  and 
deftruction  of  bodies)  and  in  the  mean  while  thele  perpetual  and  contrary  endeavours 
produce  inteftine  commotions  in  the  internal  parts  of  the  body,  wherein  thefc  atoms 
were  imprifoncd. 

On  the  other  fide,  according  to  the  Cartefian  doctrine,  the  materia  fubtilij,  that 
constantly  pafTes  like  a  ftream  through  the  pores  even  of  the  folideit  bodies,  may 
well  be  fuppofed  in  its  paffage  to  be  continually  (haking,  or  otherwife  agitating  the 
wicnfiMe  particles,  that  make  up  the  body,  that  feems  to  be  at  reft,  without  difcovcr- 
in^  their  motion  to  the  eye  :  as  when  in  fummcr  time  (to  explain  myfclf  by  a  compa- 
nion) a  gentle  breath  of  wind  paffes  through  a  grove  removed  a  pretty  way  off  from 
the  fpectator,  though  his  eye  difcern  no  change  in  the  grove  he  looks  on,  yet  the 
wind,  as  it  blows  through  the  trees,  will  lhake  lbmc  of  the  branches  as  well  as  the 
flexible  twigs  •,  and  not  only  blow  the  leaves  into  various  poltures,  but  blow  fome 
of  them  quite  away. 

I  might  eafilv  enlarge  on  this  fubject,  but  having  elfewherc  done  it  on  another 
occafion,  1  think  it  may  be  now  more  proper  to  fatisfy  fome  of  the  company,  who 
arc  yet  entangled  with  the  fame  prejudice  with  many  other  very  learned  men,  who 
look  upon  it  as  a  precarious  and  chimerical  fancy  of  the  Atomifts,  to  imagine,  that 
in  folid,  and,  as  to  fenfe,  quiefcent  bodies,  there  fhould  be  any  inteftine  mo:ion  of 
the  component  panicles,  neither  the  motions  nor  the  corpufcles  themfelves  being  to  be 
feen,  and  both  of  them  being  therefore  as  well  incredible  as  invilible. 

A  solemn  debate  of  the  whole  queftion  about  the  minutenefs  of  atoms  belongs  not 
1j  this  place,  where  it  may  iufficc  to  anfwer  the  objedion. 
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SECT.  HI. 

And  firft,  as  I  have  elfewhere  hinted,  it  may  appear  by  divers  of  the  phenomena 
above  cited  in  the  Iliftory  of  Fluidity)  that  when  water  and  feveral  other  liquors  feem 
to  be  continued  mafles  or"  matter,  and  to  be  as  much  at  reft,  as  the  very  glades,  that 
contain  them  \  their  conftituent  corpufclcs  are  in  an  actual  and  various,  though  Qow 
and  unperceived,  motion. 

Next,  that  there  may  be  likewife  fuch  a  motion  in  the  minute  parts  of  filver  and 
iron  themfclves,  may  be  eafily  argued,  by  heating  thole  metals,  till  they  come  to  be 
almoft  red  hot :  for  then,  though  the  eye  can  difcern  no  motion  of  the  corpufclcs 
thofe  metals  confift  of,  yet  their  being  able  to  burn  thole,  that  hold  them  in  their 
naked  hands,  mews,  that  their  brilk  motions  may  be  discovered  by  the  help  of  the 
touch ;  and  if  you  fpit  upon  them,  the  liquor  will  boil,  as  if  it  were  over  the  fire. 
And  left  it  ftiould  be  objected,  that  fo  anomalous  and  violent  an  agent  as  the  fire  is 
neceflary  to  thefe  trials,  I  mail  add, 'that,  provided  the  minute  parts  be  fufficicntly 
agitated,  it  matters  not,  whether  the  motion  be  produced  by  tire  or  no :  for  by  the 
nimbly  hammering  of  iron  or  filver,  you  may  put  the  minute  parts  into  fuch  a  mo- 
tion, as  will  make  the  metal  very  hot  to  the  touch,  and  being  communicated  to  fpittle 
or  water,  will  excite  bubbles,  and  fcttter  the  diffipatcd  parts  of  that  liquor  into  the 
air,  in  the  form  of  fmoke  or  vapours:  nay,  I  elfewhere- fhew,  how  1  have  eafily 
excited  a  very  fenfible,  though  not  a  vifible  agitation,  and  heat  in  the  internal  parts 
of  a  metal,  barely  by  my  naked  hands,  without  any  external  inftrument  whatsoever. 

And  whereas  it  may  be  objected,  that  though  the  motion  already  generated  is  un- 
feen,  yet  we  may  difcern  a  change  of  the  component  corpufclcs  of  a  body,  which 
are  in  the  act  of  altering  its  texture,  and  introducing  a  new  alteration  or  quality  in 
the  body  to  be  wrought  on,  or  deftroying  fome  pre-exiftent  quality :  I  briefly  anfwer 
(for  1  would  not  here  repeat  what  I  have  elfewhere  faid  of  this  point)  by  this  clear 
experiment,  that  though  your  eye  can  difcern  no  change  in  the  outward  and  vifible, 
much  lefs  in  the  more  latent  and  internal  corpulcles  of  iron  ;  a  vigorous  loadftone,  by 
palling  along  its  axis  from  one  pole  of  the  ftone  to  the  other,  and  back  again,  yet  the 
texture  of  the  iron  is  by  that  ad  ion  of  the  loadftone  fo  changed,  that  it  acquires, 
and  then  lofes  thofe  admirable  qualities  we  call  the  attractive  and  directive  virtue  or 
faculty  peculiar  tomagnetical  bodies. 

And  io  fhew  you,  that  the  inviliblc  motions  even  of  metalline  bodies  may  be  quick 
and  brilk  enough,  and  may  be  fenfible,  though  not  vifible  :  we  ftiall  need  to  confider 
but  the  ftatc  of  a  good  bell  fo  long  after  the  clapper  has  ftruck  it,  that  no  fhaking  or 
other  motion  is  to  be  feen  in  the  body  of  the  bell  itfelf,  and  yet  it  caufes  in  the  air  an 
odd  kind  of  ringing,  or,  if  I  may  fo  call  it,  undulating  found  or  motion,  which  will 
fomctimes  laft  a  considerable  while  ;  and  if  the  bell  be  fitted  for  fharp  notes,  it  will 
not  be  without  a  fhrillncfs :  for  if  founds  proceed,  as  is  elfewhere  made  probable, 
from  the  nimble  percuflions  of  the  air  put  into  a  quick  and  waving  motion  by  fono- 
rous  bodies,  this  acutenefs  of  found  will  Ihcw,  that  whilft  to  the  eye  the  boll  feems 
to  be  at  reft,  yet  the  minute  parts  of  it  continue  in  a  very  brilk  motion,  without  which 
they  could  not  ftrikc  the  air  ftrongly,  and  faft  enough,  to  make  it  produce  fo  fhrill 
a  noife  in  the  ear. 

But,  I  confefs  to  you,  that  my  thoughts  prefent  me  a  difficulty,  which,  though 
unmcntioned  at  our  meeting,  may  afford  an  objection,  perhaps  more  difficult  than  any 
of  (not  to  lay  all)  the  foregoing  ;  namely,  that  it  is  fcarce  imaginable,  how  fuch  folid 
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and  hard  bodies  Ihould  have  their  internal  parts  wrought  upon  by  fuch  flight  agents 
as  the  air,  and  perhaps  fomc  yet  minuter  matter,  that  is  difperfed  in  it ;  and  how  it  is 
poffible,  that  where  there  is  an  actual  motion,  it  fhould  be  lb  flow,  that  a  corpufclc  of 
iron,  for  inftance,  feated  in  the  internal  part  of  a  magnetic  needle,  fhould  fpend  fo 
long  time,  as  our  conjecture  requires,  in  travelling  fo  bale  a  fpace  as  from  thence  to 
the  next  fupcrficies  of  the  needle.  But  to  this  double  objection, .  though  fomc  in- 
ftances,  which  you  will  meet  with  in  the  following  part  of  this  paper,  may  be  pro- 
perly applied  to  folve  it ;  yet  not  to  make  >our  curiofity  wait,  I  will  here  fpeak  a 
word  or  two  to  each  of  the  members  of  the  objection. 

SECT.  IV. 

And,  to  the  firft,  I  fay,  that  thefe  inteftine  motions  of  the  corpufcles  of  hard 
bodies  need  not  be  folcly,  nor  perhaps  principally  afcribed  to  thofc  obvious  external 
agents,  to  which  we  arc  wont  to  refer  them,  fince  thefe  may  but  excite  or  affift  the 
more  principal  or  internal  caufcs  of  the  motions  we  fpeak  of,  as  you  may  gather  from 
what  was  but  lately  mentioned  of  the  connate  and  unloofeable  mobility  of  the  atoms, 
according  to  Epicurus,  and  the  permeation  of  the  moll  folid  bodies  by  the  Cartcfian 
materta  fublilis  •,  and  we  may  fee  by  the  fudden  effects  of  the  loadftone,  in  endowing 
ftcel  with  magnetic  qualities,  and  depriving  it  of  them  again  (both  which  fuppofe  the 
intervention  of  a  change  t-f  texture,  and  this  a  produdtion  of  local  motion  in  the 
metal)  that  very  minute  and  infenfible  corpufcles  of  matter  are  not  uncapable  of  ef- 
fecting durable  changes  in  the  folidcft  bodies. 

And  as  for  the  other  member  of  the  objection,  I  confefs  it  is  not  eafy  for  us,  who 
arc  wont  (perhaps  too  much)  to  follow  our  eyes  for  guides  in  judging  of  things  cor- 
poreal, and  to  deny  exiftence  to  mofl  things,  whereto  nature  has  denied  a  vifible  bulk  : 
it  is  not  eafy,  I  fay,  for  us  to  imagine  lo  great  a  flownefs,  as  it  is  very  poffible  for 
nature  to  make  ufe  of  in  her  operations,  though  our  not  being  able  to  difcern  the  mo- 
tion of  a  fhadow  of  a  dial-plate,  or  that  of  the  index  upon  a  clock  or  watch,  ought  to 
make  us  fenfible  of  the  incompetency  of  our  eyes  to  difcern  fomc  motions  of  natural 
bodies,  which  rcafon  tells  us  ought  to  be  incomparably  flower  than  thefe.  But  not 
now  to  difpute  about  the  exiftence  and  attributes  of  infinite  flownefs,-  or  at  lcaft  a 
flownefs  in  the  next  poffible  degree  to  infinite  ■,  1  confidcr,  that  it  has  not,  that  I  know 
of,  been  demonstrated,  nor  attempted  to  be  fo  •,  that  the  motion  of  the  corpufcles, 
for  example,  of  the  needle  above-mentioned,  mult  be  made  in  a  direct  line  from  the 
place,  where  it  was  firft  fuppofed  to  be,  to  the  fupei  ricies  of  the  needle ;  for  it  feems 
more  rational,  and  to  agree  better  with  the  phenomena,  to  fuppofe,  that  the  way  of 
this  corpufcle  in  the  body  it  would  quit  is  extremely  crooked  and  intricate  (almoft  like 
that  of  a  fquib  in  the  air,  or  on  the  ground)  for  it  being  on  the  one  hand  urged  on  by 
the  caufes,  whatever  they  be,  that  make  it  ftrivc  to  fly  away,  and  on  the  other  hand 
hindered  by  the  corpufcles,  whereto  it  is  connected,  and  by  the  occurfions  of  other 
corpufcles,  whofe  motions  may  be  oppofite  to,  or  dilagrccing  with  thofe  of  ourde- 
figncd  corpufcle ;  it  may  probably,  before  it  can  extricate  itfelf,  Ik  reduced  to  en- 
counter and  wreflle,  as  it  were,  with  many  other  corpufcles,  and  be  by  them  fomc- 
times  thruft  or  impelled  to  the  right  hand  and  to  the  left,  and  fomctimcs  aifo  repelled 
inwards,  even  after  it  is  come  to  the  fuperfkial  part  of  the  needle,  whence  it  may  not 
prelcntly  have  the  liberty  to  fly  away,  but  may  be  drawn  back  by  fomc  other  corpufcle, 
wherewith  it  is  yet  connected,  and  which  happening  to  be  itfelf  thruft  inward,  may  be 
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drawn  after  it,  and  fo  entangle  again  our  almoft  dtfbanded  corpufcle  :  bcfides  that  tfre 
gravity  of  the  component  particles  of  a  body  is  fometimes  fuch,  that  it  is  eafier  for 
the  agent,  that  puts  them  in  motion,  to  continue  them  in  that  (low  motion  among 
themielvcs,  than  drive  them  up  into  fo  light  a  medium  as  the  air  ;  as  experience  Ihews 
in  thofe  bodies,  that  are  called  fixed,  as  gold  and  glafs,  though  in  a&ual  fufibn. 

But  I  forget,  that  I  promifed  you  to  decline  fpeculations,  and  therefore  I  fhall 
only  name  to  you  a  couple  of  inftances,  which  will  ferve  to  confirm  both  what  I  was 
lately  laying,  and  what  I  am  now  in  proving. 

SECT.  V. 

The  firft  of  thefe  I  (hall  take  from  what  is  ufually  granted  as  matter  of  fact  ; 
namely,  that  if  a  fpring,  though  made  of  fo  hard  a  body  as  ftcel,  be  forcibly  bent, 
and  kept  but  a  moderate  while  in  that  pofture,  as  foon  as  the  force,  that  kept  it  bent, 
is  removed,  it  will  again  return  to  its  former  figure  ;  but  if  it  be  kept  too  long  in  that 
forced  pofition,  it  will  by  degrees  lofe  that,  which  they  call  the  motion  of  reititution, 
and  retain  its  new  crooked  figure,  though  the  force,  that  bent  it,  be  removed  j  which 
Ihews  both  the  power  of  fome  of  the  more  familiar  agents  in  nature,  and  (which  is 
that,  the  (hewing  whereof  I  here  chiefly  aim  at)  that  where  there  is  a  continued  en- 
deavour of  the  parts  of  a  body,  to  put  themfelves  into  another  (late,  yet  the  motion, 
or  rather  the  progrefs  may  be  much  more  flow,  than  men  fern  as  yet  to  have  taken 
notice  of,  fince  it  was  a  great  while  before  the  texture  of  the  corpufcles  of  the  ftcel 
were  fo  altered,  as  to  make  them  lofe  their  former  (pringinefs. 

But  I  will  fecond  this  with  a  more  illuftrious  experiment,  which  will  at  once  con* 
firm  what  I  have  juft  now  laid,  and  (hew,  that  the  air  or  the  invifible  corpufcles  har- 
boured in  it  may  have  no  inconfidcrable  power  to  aft  upon,  and  effect  changes  in  the 
folidcft  bodies. 

To  this  purpofe  I  (hall  only  obferve  to  you,  that  though  if  a  bar  of  iron  having 
one  of  its  ends  held  perpendicularly,  and  at  a  (it  diftancc,  to  the  lily  or  north-point 
of  the  mariner's  compafs  (I  mean  that,  which  points  towards  the  north)  it  will,  as  I 
elfcwhcrc  mention,  drive  it  away  towards  the  eaft  or  weft :  and  if  this  fame  lower 
end  of  the  bar  of  iron  be  put  into  a  contrary  pofture,  it  will  prefently  lofe  its  tem- 
porary magnctifm,  as  I  elfewhcre  declare.  Yet,  if  this  bar  be  very  long  kept  upright 
in  a  window  or  other  convenient  place,  then,  as  fome  late  magnetical  writers  will  tell 
you,  it  will  have  acquired  a  conltant  and  durable  magnetic  power.  Which  is  a 
phenomenon,  that  makes  exceedingly  for  our  prefent  purpole,  fince  it  hence  ap- 
pears, both  that  the  air,  together  with  the  magnetical  effluvia  of  the  earth,  that  it 
receives  in  its  pores,  is  able  without  outward  force  to  work  durable  changes  in  fo  folid 
a  body  as  iron,  and  that  the  motions  of  the  internal  pirts  (i'->r  thefc  arc  requificc  to 
the  change  of  the  metal's  texture',  arc  performed  with  a  wonderful  flownefs,  lince  the 
bar  mult  be  very  long  expoled  to  the  air,  perhaps  before  it  acquires  any  durable 
magnetii'm  at  all,  but  at  lealt  before  it  acquires  fo  vigorous  and  fixed  a  magnetifm,  as 
by  this  means  it  may  attain  to. 

But,  becaufe  moil  of  the  ir.ftances  to  be  propofed  in  the  following  part  of  this 
effay  may  ferve  for  confirmations  of  what  we  have  been  difcourlmg,  1  (hall  proceed 
to  them;  yet  not  till  I  have  advertifed  you,  that  I  purpof  ly  decline  to  mention  di- 
vers phenomena,  that  may  even  by  learned  men  be  thought  fit  examples  on  this  occa- 
fion  (fuch  as  the  nutrition,  growdi,  and  walling  of  animals  and  vegetables)  becaufe 
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fuch  bodies  receiving  conftant  fupplies  of  corpufcles,  of  feveral,  and  often  unknown, 
natures,  there  may  be  difficulties  fuggefted  about  them,  not  eafy  to  be  cleared  with- 
out longer  difcourfes,  than  I  can  allow  this  eflay. 

SECT.  VI. 

The  firft  inftance  then,  that  1  (hall  mention  about  vegetable  fubftances,  lhall  be 
taken  from  lignum  vit**  or  guaiacum  (for  many  artificers  give  them  the  fame  name, 
and  ufe  them  promifcuoufly  for  the  fame  purpofes)  of  which,  though  it  fecm  to  be 
the  folideft  wood  we  know  (infomuch,  that  I  as  well  as  fame  others  have  ordinarily 
ufed  it  to  pound  folid  bodies  in)  yet  the  fkilfulleft  tradefmen  I  have  met  with,  have 
upon  my  inquiry  informed  me,  that  if  it  be  wrought,  before  it  be  well  feafoned  by 
length  of  time,  it  will  fhew  itfelf  very  frangible  ,  which  an  eminent  turner  told  me 
he  had  often  found  to  his  lofs :  for  having  turned  divers  fine  pieces  of  work  of 
lignum  viu,  before  it  was  duly  feafoned,  he  found  almoft  all  of  them  by  the  heat  of 
the  fun  (which  the  ufes  of  many  of  them  required  they  mould  fometimes  be  expofed 
to)  crack,  and  cleave  afunder,  into  I  know  not  how  many  parts  ;  whereby  thofe  fine 
pieces  of  workmanfhip  were  quite  fpoiled.    And  I  remember,  that  having  inquired  of 
an  old  experienced  tradefman,  of  whom  I  bought  an  excellent  mortar  or  lignum  vit.*% 
how  long  he  had  kept  the  wood  in  feafbning  before  I  had  the  mortar,  he  anfwered  me 
(if  I  much  mif-rcmember  not)  twenty  years,  under  which  time  it  is  not  fully  fcafoned 
for  fome  purpofes  ;  of  which  opinion  of  his  having  occafionally  fpoken  to  the  lately- 
mentioned  turner,  this  experienced  workman  much  confirmed  me  in  it ;  as  he  likewifc 
did  in  an  observation  I  not  long  fince  made  about  the  How  and  unperceived  motion, 
that  may  be,  not  only  in  the  more  loofe  and  fugitive  aqueous  parts  of  lignum  viu, 
but  in  far  more  unlikely  ones,    t  or  he  told  me,  that  he  had  often  found,  in  turning 
that  wood,  cavities  of  feveral  fizes  in  the  very  inward  and  folid  part  of  the  wood 
(which  every  way  encompaffed  them)  and  in  thofe  cavities  confiderable  quantities  of 
a  ceruin  gum,  much  cried  up  by  fome  for  an  anti-venereal  medicine. 

The  ule  I  would  make  of  thefe  examples  is  this,  that  fince  fo  folid  a  body  as  a  trunk 
of  lignum  vit*  is,  when  the  tree  is  newly  felled,  may  require  fo  long  a  time  as  twenty 
years,  or  upwards,  to  be  fcafoned,  i.  e.  brought  to  its  full  compactnefs  and  tough- 
nefs  :  and  fince  the  account,  upon  which  time  feafons  wood,  fcems  to  be  this,  that  by 
degrees  the  loofer  aqueous,  and  more  fugitive  parts  exhale  into  the  air,  whereby  the 
remaining  lolid  ones  are  brought  into  a  clofcr  order,  and  have  leilure  to  be  fo  placed 
among  thcmfelves,  as  is  moft  convenient  to  make  their  texture  firm  and  durable  ;  it 
will  follow,  that  even  in  the  internal  parts  of  this  folid  wood  there  mult  be,  not  only 
in  the  lool'er  and  lighter  corpufcles,  that  extricate  themlelves,  and  exale  away,  a  true 
local  motion,  though  much  too  flow  to  fall  immediately  under  the  difcernment  of  our 
Icnfcs.    And,  if  the  lately  mentioned  gum  be  either  totally,  or  fo  much  as  in  part 

frnerated,  as  to  fenfe,  after  the  felling  of  the  tree,  as  fome  analogous  initanccs  ihat 
have  elfewhcrc  taken  notice  of,  make  it  probable  j  then  the  example  will  further  be 
confiderable  to  our  prei'ent  purpofe,  by  fhewing,  that  a  fubftancc  fo  grofs,  and  io 
little  volatile  in  companion  of  the  aqueous  parts,  as  is  the  brittle  gum  I  fpjak  of, 
may  permeate,  to  a  great  thicknefs,  a  very  folid  and  inanimate  fubftancc ;  which 
cannot  be  done  without  an  inteftinc,  though  inlenfiblc  motion  among  the  parts  of  the 
wood,  and  probably  a  marvclloully  flow  motion  of  thofe  of  the  gum. 
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SECT.  VII. 

But  it  will  poffibly  fccm  more  ftrange,  that  very  thin  pieces  of  wood,  and  thofc 
fawed  off  from  a  tree  of  a  much  loollr  texture,  lhould  be  much  longer  in  feafoning, 
than  that  folid  and  ponderous  wood  we  have  been  fpeaking  of.  And  indeed  this  dif- 
covery  is  not  to  be  made,  as  in  lignum  vita,  by  the  brittlcncfs,  or  other  obvious  qua- 
lities in  the  wood,  but  by  a  fubtilcr  way  :  and  accordingly  having  purpofely  confult- 
cd  with  the  makers  of  mufical  inftrumcnts,  and  with  fomc  anticnt  muficians,  I  was 
much  confirmed  by  them  in  my  opinion :  and  I  remember,  the  laft  maker  of  viols, 
lutes,  cjff.  of  whom  I  inquired  of  what  age  he  thought  fuch  inftrumcnts,  efpecially 
lutes,  ought  to  be,  to  attain  their  full  and  beft  feafoning  for  fonoroufnefs  ;  he  replied, 
that  in  fome  of  them  twenty  years  would  be  requifite,  in  others  forty,  according  to 
the  nature  and  thicknefs  of  the  wood,  and  othef  circumftances.  But  an  antient  mu- 
.  fician,  that  was  prefent  at  what  was  faid,  informed  me,  that  there  were  fome  famous 
lutes,  one  or  two  of  which  he  named  to  me,  that  attained  not  their  full  feafoning  and 
beft  rcfonancc,  till  they  were  about  fourfcore  years  old.  And  thus  much  for  inani- 
mate vegetable  fubftances. 

SECT.  VIII. 

As  for  the  calcined  ftones  made  up  into  lime,  and  forts  of  raw  ftones,  I  have  al- 
ready obferved  from  the  credible  relations  of  mafons  and  others,  that  the  walls  in 
fome  buildings  attain  not  their  hardnefs  and  folidity,  till  they  are  forty  years  old,  or 
perhaps  much  antienter  •,  and  fince  in  gradually  proceeding  to  this  degree  of  folidity, 
thefe  walls  rcfemble  the  feafoning  of  lignum  vita  formerly  explicated,  the  motion  of 
the  internal  parts  may  be  argued  from  the  change  of  texture  as  well  in  thefe  as  in 
that. 

And,  if  I  would  rob  other  tra<fls  (to  which  they  more  properly  belong)  I  could 
here  eafily  add  fome  fuch  inftanccs  of  the  hardening  and  foftening  of  ftones  by  time, 
as  would  much  confirm  what  I  have  now  been  delivering ;  but  I  mall  rather  chufe  to 
confine  myfclf  here  to  the  two  examples  following,  not  taken  notice  of  in  quarries  or 

by  mafons. 

The  firft  is,  that  there  are  marchafites,  confiding  as  well  of  a  ftony  as  of  a  me- 
talline fubftance,  which,  though  harder  than  many  other  forts  of  ftones,  and  even 
than  marble,  have  yet  fo  great  a  motion  in  their  internal  parts,  that  if  they  be  ex- 
posed to  the  air,  not  only  they  will  have  a  vitriolate  efflorefcence,  if  I  may  fo  fpeak, 
on  their  fupcrficies  (as  1  have  obferved  in  divers  other  marchalites)  but  they  will  in 
trail  of  time  burft  the  ftone  in  pieces ;  of  which  ibrt  1  had  fome  time  fince,.  and  I 
hope  I  have  yet  a  bulky  marchafite,  that  I  procured  from  a  virtuofo,  that  lives  juft 
by  a  vitriol-work,  whither  rhefe  among  other  vitriol-ftones  are  broughr,  and  where 
this  ftonc  being  chofen  for  its  largcncfs,  was  taken  up,  and  carefully  kept  by  that 
ingenious  perfon,  till  it  burlt  of  itfelf,  and  tiil  I  fent  for  it.  And  to  fatisfy  myfclf  a 
little  further,  that  the  internal  parts  of  marchafites  may  be  as  well  dilpofed  to  be  vi- 
tviolated  as  the  external  •,  I  remember  I  broke  a  hard  marchafite,  that  I  had  from  an- 
other place,  and  laying  it  fome  fhort  time  in  a  chamber-window,  I  found  the  new 
fupcrficies  made  by  the  fracture  about  the  middle  of  the  ftone  to  have  acquired  an 
ffiloicfccnce  of  a  vitriolate  nature. 
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The  other  inftance,  which  is  very  odd,  and  much  talked  of,  is  this :  an  ingenious 
gentleman  of  my  acquaintance,  cafually  meeting  me  one  day,  told  me,  that  "he  had 
a  turquois-ftone,  which,  if  he  were  not  miftaken,  had  a  wonderful  property ;  for 
there  being  in  it  fcveral  fpots  of  colours  differing  from  the  reft  of  the  gem,  the!c  fpots 
fcemed,  though  very  flowly,  to  move  from  one  part  of  the  ftone  to  the  other.  And 
this  he  thought  himfclf  to  have  taken  notice  of  for  very  many  months  (perhaps  a. 
couple  of  years.)  This  relation  fcemed  fo  ftrange,  that  the  relator  was  not  at  all  fur- 
prized,  when  to  afecrtain  mylelf  of  the  truth  of  it,  1  defired  to  have  the  ring,  this 
ltone  was  fet  in,  for  a  while  in  my  own  keeping  •,  to  which  he  readily  aficnting,  be- 
fides  that  I  took  very  heedful  notice  of  the  fituation  of  the  fpots,  I  employed  a  very 
ingenious  youth,  that  then  lived  with  me,  and  was  (killed  in  drawing,  to  make  the 
picture  of  the  ftone  with  the  fpots  as  they  were  then  placed,  and  afterwards  to  have  a 
watchful  eye  upon  it,  and  from  time  to  time  (as  once  perhaps  in  two  or  three  weeks) 
to  draw  a  new  picture  of  them  ;  by  comparing  of  fcveral  of  which  pictures,  it  was 
unanimously  concluded,  that  the  fpots  did  (hi  ft  places  in  the  turquois,  as  if  the  matter 
they  confifted  of  made  its  way  through  the  fubltance  of  the  llone ;  as  we  lately  noted, 
that  the  gum  of  lignum  vita  fcemed  to  do  through  the  fubltance  of  the  wood.  And 
as  far  as  we  obferved,  the  motion  of  thefe  fpots  was  exceeding  How  and  irregular, 
though  perhaps  it  might  have  been  reduced  to  a  fomewhat  lels  uncertainty,  were  it 
not,  that  by  an  unwelcome  accident  we  were  deprived  of  the  opportunity  of  con- 
tinuing our  obfervations  long  enough.  And  this  brings  into  my  mind,  that  the  tur- 
quois being  a  ltone,  of  which  I  had  met  ftrange  ftories  in  good  authors,  I  once  afked 
fcveral  queftions  about  it  of  a  noted  jeweller ;  and  inquiring,  among  other  parti- 
culars, whether  he  had  not  obferved  fome  changes,  that  feemed  ipontaneous  in  the 
fubftance  or  colour  of  the  ftone  ?  he  replied,  that  in  fome  few  turquoifes  he  had  ob- 
ferved two  differing  blues  in  differing  parts  of  the  fame  ltone,  and  that  one  of  thofc 
colours  would  by  flow  and  unperceived  degrees  invade,  and  at  length  ovcrlrread  thsc 
part  of  the  ftone,  which  the  other  colour  poflefled  before.  I  fliall  here  add,  that  the 
lame  gentleman,  that  lent  me  the  fpotted  turquois,  fhewed  me  afterward  an  agate 
haft  of  a  knife,  where  was  a  certain  cloud,  which  he  told  me  an  ingenious  perfon  had 
for  lbmc  years  obferved  to  remove  to  and  fro  in  the  ftone,  and  had  a  while  fince,  to 
convince  the  relator,  lent  him  the  agate,  of  whofc  phamomena  he  promifed  me  an 
account,  when  he  fliall  have  had  the  ftone  in  his  etiitody  for  a  competent  time;  till 
the  expiration  of  which,  it  may  lu.lice  to  have  faid  of  this  agute  what  I  have  now 
related. 

SECT.  IX. 

But  becauie  that  diamonds  and  glafs  are  generally  looked  upon,  efpecially  by 
chymifts,  as  bodies  ot  the  clofeft  and  firmelt  texture,  that  nature  and  arc  afford,  if 
we  could  Ihew  an  inteflinc  motion  even  in  the  pans  of  thefe,  fitter  inftanccs  for  our 
purpofc  could  not  in  reafon  be  defired-,  1  fhall  venture  to  fay  fomething  of  each  of 
them,  though  what  I  have  to  fay  about  diamonds,  is  propoled  rather  to  ground  a 
lul'picion  of  what  may  be,  than  a  demonftracion,  that  it  muit  be. 

In  the  firft  place  then,  to  rcmov*  that  prejudice,  that  may  be  entertained  from  the 
incomparable  hardnefs  of  diamonds  (which  1  confefs  experience  has  made  me  admire) 
as  if  bodies  fo  hard  and  folid  could  not  have  their  pjitts  put  into  motion  but  by  fome 
txtraordinary,  not  to  lay,  prodigious  force;  I  (hall  only  rctcat  here,  what  I  have 
cite  where  fliewn,  that  diamonds  arc  bodies,  that  eafily  e&OUgll  become  actually  tltc- 
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trical,  and  that  fomc  diamonds  (of  which  fort  I  have  a  fmall  one  by  me)  will  by 
rubbing  upon  a  cloth  be  brought  to  mine  in  the  dark  •,  the  quift  of  both  thefe  tran- 
ficnt  qualities  requiring  a  change  of  texture  even  in  the  internal  parts ;  and  the  fric- 
tion that  produces  that  change,  doing  it  immediately  by  putting  the  parts  of  the 
flone  into  local  motion,  it  may  be  thence  argued,  that  a  very  moderate  force  may  fuf- 
fice  to  beget  an  internal  motion  in  the  inward  particles  of  diamonds  thcmfelves. 

Axo  I  am  not  lure,  but  that  more  hidden  agents  may  make  imprelfions  upon  thefe 
harded  bodies.    For  in  a  ring,  that  I  am  wont  to  wear  on  my  little  finger,  which  has 
no  diamond,  fave  one  more  than  that  mining  one  I  lately  mentioned,  I  have,  I  know 
not  how  often,  fecmed  to  myfelf  to  obferve  a  manifeftly  greater  clearnefs  and  lpark- 
lingncls  at  fome  times  than  at  others,  though  I  could  not  refer  it  to  the  clearnefs  or 
dulncfsof  the  weather,  the  moifture  or  drynefc  of  the  air,  the  fuperfkial  clearnefs  or 
foulnefs  of  the  ftonc,  or  any  other  manifelr.  caufe  I  could  think  of.    And  in  this  I 
was  the  more  inclined  to  think  I  might  not  be  miftaken,  becaufe,  betides  that  the  no- 
tice I  took  of  it,  was  frequent,  1  have  by  me  a  rough  diamond  juft  as  it  came  from 
the  rock,  in  whofe  electrical  faculty  I  have  taken  notice  of  changes  as  to  the  degree 
of  ftrength,  wherewith  it  attracted,  and  that  within  the  c'ompafs  of  a  very  little  time, 
though  1  could  not  find  any  caufe,  whereto  I  could  refer  fo  furprifing  a  phenomenon. 
And  I  muft  not  here  omit,  that  chancing  one  day  to  fliew  the  newly  mentioned  dia- 
mond ring  to  a  very  ingenious  lady,  that  ufed  to  wear  in  rings  and  bracelets  ftore  of 
thofc  gems,  and  telling  her  what  changes  I  had  taken  notice  of  in  the  diamonds  j 
lhe,  who  had  obferved  more  about  gems  than  any  lady  I  had  yet  met  with,  appeared 
but  little  furprized  at  what  I  told  her,  and  affirmed  to  me,  that  fhe  had  divers  times 
obferved  the  like  alterations  in  fome  diamonds  of  hers,  which  fometimes  would  look 
more  fparklingly  than  they  were  wont,  and  fometimes  far  more  dull  than  ordinary. 
And  when  I  objected,  that  poflibly  that  dulncfs  might  be  imputed  to  the  weather,  or 
fome  cafual  foulnefs  of  the  furface  of  the  Hone,  lhe  replied,  that  fhe  had  been  aware 
of  thofc  circumftanccs,  rubbing  the  (tones  clean,  and  otherwife  taking  care  to  fecurc 
an  obfervation,  which  lhe  had  made  too  often  to  have  deceived  herfelf  in  it.    If  I 
remember  aright,  I  have  clfewherc  mentioned  how  I  faw  a  confiderable,  but  cloudy, 
Hungarian  diamond,  which  the  owner  would  have  prefented  me,  made  clearer  by 
lying  for  fome  time  in  a  cold  liquor  i  wherein  he  affirmed,  that  upon  his  keeping  it 
longer  the  ftonc  would  lofe  more  and  more  of  its  cloudinefs  :  and  what  I  myfelf  faw 
fufficed  me  to  argue,  that  changes  may  be  produced  even  in  the  inward  parts  of  fuch 
diamonds  by  agents,  that  a<5t  without  any  appearing  violence. 

SECT.  X. 

And  if  it  be  true,  that  diamonds,  as  I  elfcwhcre  obferve  about  many  other  ftones, 
may  be  generated  from  time  to  time  in  the  bowels  of  the  earth,  it  may  not  perhaps 
be  abfurd  to  imagine,  that  even  true  diamonds,  that  feem  perfect,  and  are  fit  lor 
rings,  may  long  continue  to  have  an  infenfiblc  motion  through  the  whole  ftone,  where- 
by the  corpufcles  it  confills  of  are  difpofed  into  a  more  convenient  texture  for  the 
condituting  of  an  extremely  hard  body.  For  though  it  be  taken  for  granted,  that 
adamantine  bodies,  becaufe  they  are  generally  exceeding  hard,  arc  equally  fo,  yet 
that  fuppofition  is  not  favoured  by  experience.  And  1  remember,  that  to  fatisfy  my- 
felf further  about  fuch  matters,  1  repaired  to  an  anticnt  artificer  eminent  in  his  trade, 
which  was  the  cutting  and  fetting  of  diamonds  ;  and  that  hr.ving  demanded  of  him, 
whe  ther  he  found,  that  ail  diamonds  were  of  equal  hardneL ;  he  anfwered  me,  that 
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having  dealt  in  thefe  gems  near  twenty  years  in  Amfierdam,  and  divers  years  in  Eng- 
land, he  perceived,  that  there  are  of  later  years  brought  over  worfe  and  worfc  forts  of 
diamonds  •,  and  that  he  finds  feveral  of  die  recent  diamonds  fo  foft  and  brittle  in 
companion  of  choir  he  was  anciently  wont  to  let  (and  which  he  with  other  jewellers 
called  diamonds  of  the  old  rock)  that  he  is  often  afraid,  and  unwilling  to  meddle  with 
them,  when  they  are  brought  to  him,  left  he  mould  fpoil  them  in  the  cutting,  or 
polifhing.  But  this  I  only  repeat  hiftorically,  till  further  obfervation  mall  difcover, 
whether  thefe  are  diamonds  not  yet  fully  ripe,  and  capable  of  growing  harder  by 
further  maturation  ;  or  whether  they  be  of  a  peculiar  fort  of  diamonds,  whole  nature 
k  is  to  be  always  fofter  than  thofe  of  the  old  rock. 

SECT.  XL 

This  brings  into  my  mind  a  confirmation  of  the  unequal  hardnefs  of  diamonds, 
whatever  be  the  caufe  of  it,  which  I  met  with  in  a  little  book,  lately  publifhed  in  hi* 
own  language  by  a  Frenchman,  who  giving  his  reader  an  account  of  the  eaftern  dia- 
mond-mines from  the  relation,  as  he  affirms,  of  a  late  eye-wicnefs,  fpeaks  thus  of  the 
third  and  laft  mine  called  Gazerpoli :  Tbey  are  very  clear,  and  of  agocd  water,  but  they  Errata, 
tannet  be  ground  by  mutual  attrition  (if  I  underftand  the  term  he  ufes)  but  with  ftones 
of  the  fame  mine ;  for  if  one  Jhould  employ  for  that  purpofi  the  ftones  of  another  mine, 
thefe  of  Gazerpoli  would  be  broken  in  pieees.  Tbey  do  alfo  eajiiy  break  upon  the  wheel, 
and  thofe,  that  are  net  verfed  in  the  knowledge  of  ftones,  may  eafily  be  deceived  (in  them.) 
Of  which  our  author  adds  the  example  of  a  Portuguefe,  who  refilling  1 200  crowns 
for  one  of  them  at  Leghorn,  when  he  went  to  have  it  cut  at  Venite,  it  broke  upon  the 
wheel  into  fifteen  or  twenty  pieces. 

Another  example,  that  feems  to  make  more  for  our  prefent  purpofe,  is  afforded 
by  the  fame  author,  fpeaking  of  the  fecond  mine,  which  breeds  the  greateft  ftones 
called  gane  or  colonor  ;  for  he  fays,  that  fur  la  plus  part,  i.  e.  upon  themoft  of  thefe 
ftones  after  they  are  cut,  there  appears  always,  as  it  were,  a  kind  of  greafinefs  or 
unftuofity,  which  invites  you  ever  and  anon  to  have  recourfe  to  your  handkerchief  to 
wipe  it  off,  which  one  would  guefs  to  proceed  from  fome  infenfible  effluvium,  that 
exhaling  out  of  the  ftone,  comes  to  be  checked  and  condenfed  by  the  air  on  the 
fuperficies  of  it,  as  it  happens  to  fweat  on  the  lkins  of  animals  :  the  truth  of  which 
conjecture  I  would  examine  by  very  nice  fcales,  if  I  could  procure  fuch  diamond*. 

SECT.  XII. 

And  becaufe  rubies,  though  inferior  in  hardnels  to  diamonds,  are  yet  harder  than 
molt  other  gems,  and  much  more  than  marble  and  the  like  coarfer  ftones,  I  will  not 
omit,  on  this  occafion,  what  was  more  than  once  affirmed  to  me  by  an  obferving  lady, 
whom,  if  (he  were  not  too  nearly  related  to  me,  I  could  fcarce  mention  without  an 
elogy.  For  cafually  calling  my  eye  upon  a  fair  ruby  Ihe  wore  upon  her  finger,  and 
defiling  to  confider  it  more  attentively,  Ihe  pulled  off  the  rich  ring  it  was  fet  in,  ami 
reaching  it  me,  told  me  it  was  worth  my  curiofity  to  confider  it.  For  befides  that  it 
was  fo  fine  a  ftone,  diat  it  was  thought  worth  being  left  her  as  a  legacy  by  a  great 
lady  (her  dear  friend)  that  was  famous,  as  I  knew,  for  the  variety  cf  the  rich  jewels 
fhe  was  miftrefs  of-,  this  ruby  would  not  unfrequently  vary  the  degrees  of  its  lultre, 
fhe  knew  not  why.  For  fometimes  it  feemed  to  be  ennobled  by  a  more  vivid  fire 
than  ordinary,  and  at  other  times  it  would  be  manifeftly  more  dull  and  cloudy  than 
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it  is  wont  to  be :  and  this  not  imputable,  as  (he  exprefsly  aflured  me  upon  repeated 
obfervations,  to  the  cloudinefs  of  the  weather,  or  any  fuperficial  foulnefs  of  the  (tone. 
And,  that  I  might  be  convinced  as  well  as  Ihe  hcrfelf  was,  me  defired  me  to  rub  it 
very  clean,  and  then  take  notice  of  the  prefent  luftre  of  it,  of  which  ere  long  (he 
prefumod  ihe  could  Ihew  me  a  manifeft  alteration  (for  I  was  then  come  to  vifit  her, 
and  pafs  fome  weeks  with  her  in  her  houfc)  but  my  occafions  calling  me  away  within  a 
few  days  after,  I  had  not  time  to  wait  for  the  event  of  her  ptomile. 

How  far  what  has  been  laid  concerning  diamonds  may  be  allowed  to  be  argumen- 
tative towards  the  fcope  of  this  difcourfe,  I  fliall  willingly  leave  to  the  difcovery  of 
time,  and  further  oblervation  -,  the  mention  I  have  made  of  the  foregoing  particulars 
having  been  invited  partly  by  the  noblencls  of  the  fubjedr,  which  made  me  willing  to 
add  thefe  relations  to  what  I  have  ellcwhere  written  about  them  •,  and  partly  becaufe 
thus  much  at  leaft  fcems  probably  deducible  from  what  I  noted  about  the  exciting  of 
diamonds  by  rubbing,  both  to  attract,  and  to  fliine,  that  nctwithftanding  their  in- 
comparable hardnefs,  an  inteftine  motion  of  their  minute  parts  may  be  without  any 
conliderable  violence  quickly  produced. 

SECT.  XIII. 

And  now  it  will  be  time  to  confider  the  other  body  I  promifed  to  take  notice  of, 
namely,  glafs.  For  this  being  thought  fo  compact  and  firm  a  body,  that  it  is  in- 
deftructable  by  art  or  nature,  and  being  alfo  of  fo  clofe  a  texture,  that  the  fubtleft 
chymical  fpirits  (that  arc  yet  known)  cannot  pervade  it ;  and  laftly,  having  given  fuch 
proofs  of  the  fixednefs  or  its  parts,  as  to  have  long  indured  the  violence  even  of  a 
glais-houfc-fire,  wc  can  fcarce  imagine  a  body  more  unlikely  to  have  any  motion 
amongft  its  component  particles  :  and  yet,  that  they  may  not  be  always  at  perfect  reft 
among  themlelves,  I  have  been  induced  to  think  by  the  following,  and  the  like  ob- 
fcrvations. 

First,  having  inquired  of  a  famous  and  experienced  maker  of  telefcopes,  as  well 
as  of  thofc,  that  ufe  fuch  inftruments,  whether  he  did  not  obfervc,  that  the  Vcnicc- 
glafies  he  employed  would  fometimes  crack  of  themfelves,  whilft  they  were  yet  in 
plates,  and  fometimes  do  the  like  alter  they  were  ground  into  cor.vcxes,  and  pohlhed 
up-,  he  anlwcred  affirmatively.  And  though  it  fecmed  improbable,  that  glaflis 
brought  fo  far  oft'  as  from  Venice,  and  many  of  them  kept  a  good  while  here  in'  Eng- 
land before  there  be  occalicn  to  grind  them,  and  perhaps  longer  after  their  having 
been  ground  before  they  crack,  fhould  after  all  this  time  retain  an  internal  motion 
among  their  component  panicles;  yet  I  have  bten  induced  to  conjecture,  that  fome 
laline  corpufcles,  more  numerous  than  the  nature  of  the  glafs  required,  may  by 
degrees,  though  llow  and  unperceived,  fo  tend  towards  the  fupcrficies  of  the  glals, 
as  cither  to  get  out  of  the  ports  of  ir,  or  crack,  or  burft  the  glafs  in  endeavouring 
to  force  their  pafiage  outward.  For  having  purpoiely  inquired  of  the  abovenamed 
artificer,  and  fome  other  obferving  men,  that  deal  in  optical  glafii-s,  whether  it  h  id 
not  been  taken  notice  of,  that  there  would  fometimes  be,  cfpccially  in  winter  and 
very  moift  weather,  a  kind  of  etllorefccnce  of  a  faltifh  taile  mzniieftly  difcernable. 
upon  the  furfaces  of  their  glafTes  •,  I  was  anlwcred  in  the  affirmative,  efpcchlly  by 
the  above-mentioned  artificer,  who  having  more  occafion  and  opportunity  to  take  no- 
tice of  fuch  things,  told  me,  that  he  had  by  tailing  found  thele  exfudations  fenfibly 
lUtifh. 

SECT. 
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SECT.  XIV. 

And  I  was  the  more  apt  to  entertain  the  lately  propofed  conjecture,  becaufe  of  a 
thick  glafs  cup,  that  I  have  yet  by  inc,  in  the  making  of  which,  to  render  it  the 
more  diaphanous,  I  fuppofed  an  over-great  proportion  of  fait  had  been  employed. 
For  this  cup,  though  for  a  while  it  continued  clear  and  intire,  yet  before  the  enfuing 
winter  was  ended,  though  it  did  not  fo  crack  as  to  fall  to  pieces,  but  ftill  retains  its 
former  fliape,  yet  it  was  fiav/ed  with  luch  a  multitude  of  little  cracks,  that  at  a  di- 
ftancc  it  looks  like  a  white,  not  like  a  cryltalline  cup. 

SECT.  XV. 

I  remember  alfo,  that  I  have  fometimes,  though  not  often,  had  veflcls  and  other 
bodies  of  glafs  of  a  confidcrablc  thicknefs,  which  have  of  their  own  accord  broken 
fuddenly  afunder,  with  noife  enough  to  make  me  take  notice  of  it.  And  that  this 
did  not  always  happen  for  want  of  the  glafs's  being  gradually  or  flowly  cooled,  or, 
in  the  workmen's  language,  nealed  \  I  was  perfuaded,  not  only  by  the  fpontaneous 
cracking,  not  without  a  loud  noife  of  a  thick  and  empty  glafs  veffel,  that  had  for  I 
know  not  how  many  months  been  kept  locked  up  in  my  ftudy  •,  but  by  the  like  ac- 
cidents, which  I  after  found  had  happened  unto  others.  For  inquiring  of  fome,  that 
made  great  fix  re  of  glafs  vcficls,  as  well  as  of  others  that  fold  them  ;  I  learned  from 
both,  that  they  had  loinetimes  by  their  lofTcs  been  made  to  take  notice,  that  glafles, 
that  had  been  long  made,  and  kept  unemployed,  would  break  of  themfelves,  when 
there  was  no  vilible  outward  agent  near  enough  to  be  fufpe&ed  of  the  having  broken 
them.  And  fince  this  very  page  began  to  be  written,  1  had  a  fair  cryftal  phial,  not 
too  well  flopped,  which  cracked  at  the  thick  bottom,  in  a  glafs-cabinct  (that  was 
fixed  to  a  wall)  where  I  kept  that  with  other  choice  phials  under  lock  and  key  •,  no 
other  of  the  included  glafles  (full  nor  empty)  nor  yet  of  the  external  glades  appear- 
ing any  way  cracked  or  injured.  Nay,  even  great  and  ftrong  looking-glafles  arc  not 
quite  exempted  from  thefc  accidents.  For  I  remember,  that  having  purpofely  inquired 
of  an  honcft  man,  that  furnilhed  the  great  eft  part  of  London  with  large  looking 
glafies,  whether  he  did  net  fometimes  find  them  crack,  and  that  with  noife  j  he  mewed 
mc  divers  large  plates  of  excellent  glals,  and  afiurcd  me,  that  fometimes  after  they 
had  been  a  good  while  in  his  fliop,  fome  of  them  would  of  themfelves,  not  only  crack 
with  a  loud  noife,  but  now  and  then  alfo  (though  rarely)  fly  afunder  with  that  vio- 
lence, as  to  brc^k  fome  of  the  neighbouring  plates,  though  thick  and  ftrong. 

SECT.  XVI. 

And  having  alfo  a  mind  to  inquire  further,  whether  this  difpofition  to  break,  in 
fome  forts  of  glafs,  might  not  continue  much  longer  than  I  had  opportunity  to  ob- 
Itrvc,  I  addrefied  mylcif  to  an  ingenious  matter  of  n  glifs-houfe,  and  demanded  of 
him,  how  long  he  had  taken  notice  of  glafs  to  continue  found  and  whole,  and  yet 
afterwards  to  break  of  itfclf.  Flc  replied,  that  he  had  once  a  great  pared  of  glafies 
packed  up,  which  not  having  the  occaiion  he  expected  to  vend  and  make  ufe  cf,  lay 
by  hiin  for  a  great  while  ;  and  yet  when  afterwards  he  had  unpacked  their,  ar.d  ring- 
ed them,  in  a  fimrt  time  a  great  many  of  them,  amounting  to  about  a  fourth  or  third 
part  of  the  whole  number,  cracked  of  themiches;  and  whin  I  afked,  how  long  the 
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parcels  had  lain  by,  before  they  were  opened,  he  replied,  that  it  was,  as  he  remem- 
bered, between  four  and  five  years. 

SECT.  XVII. 

These  inftances  (to  which  I  could  add  divers  others)  I  have  therefore  mentioned, 
becaufc  either  of  the  two  hypothefes,  in  congruity  whfrcunto  they  fcem  likeiieft  to  be 
intelligibly  explicable,  will  favour  the  doitrinc  hitherto  patronized.    For  according 
to  the  atomical  theory,  it  may  be  conceived,  that  there  is  a  conftant  inteftine  motion 
of  the  fmall  parts  of  the  glafs  upon  the  fcore  of  their  conftituent  atoms,  which  en- 
deavour or  tend  to  extricate  themfelves  .;nd  get  away,  which  at  laft  they  do,  by 
breaking  the  glafs  in  fome  brittle,  or  Other  fit  place  j  where  (after  a  multitude  of  en- 
counters and  evolutions)  a  competent  number  of  them  may  happen  to  be  got  toge- 
ther, and  find  their  motion  (outwards)  withftood  :  whence  may  enfuc  fo  unequal  an 
agitation  there  of  the  formerly  coherent  parts  of  the  glafs,  as  to  make  the  more 
agitated  ones  part  from  them,  that  are  lefs  k>  ;  and  confequendy  crack  the  glafi.  To 
which  agrees  what  I  have  often  obferved  in  chymical  and  mechanical  trials  made  with 
glafs-veflels,  that  if  there  be  any  grain  of  fand  or  gravel,  or  any  little  lump  of  the 
alkalizate  matter  glafs  is  made  of,  confpicuoufly  inclofcd  in  the  fubftance  of  the  vcf- 
feL  it  will  both  be  much  the  more  apt  to  break,  and,  if  it  do,  will  almoft  always 
begin  to  crack  at  that  place  (whence  ufually  as  from  a  center  fcvcral  cracks  go  fevcral 
ways ;)  the  part  of  the  glafs,  where  the  blemifh  is,  being  commonly  of  a  differing 
texture  from  the  reft  (as  is  often  manifeft  to  the  very  eye)  and  being  by  that  incon- 
gruous texture  difpofed  to  be  put  into  a  motion  differing  from,  and  perhaps  very  dif- 
proportionate  to  that  of  the  neighbouring  parts. 

SECT.  XVIII. 

I  must  not  here  ftay  to  examine,  whether  or  no  this  motion  of  the  internal  parts 
may  not  (in  divers  cafes)  be  made  more  efficacious  by  the  penetration  of  fome  fubtile 
and  moifl  matter  into  the  glafs's  pores  (cfpccially  the  more  fuperficial  ones  of  fome 
glafs  of  a  loofer  fort)  and  fo  by  degrees  vitiate  the  texture  of  the  body,  and  promot- 
ing the  agitation  and  fwclling  of  the  faline  corpufcles,  enable  them  to  burft  the  glafs, 
after  fome  fucli  manner,  as  the  marchafites  I  lately  mentioned,  came  to  have  a  vitrio- 
late  efflorefcence,  and  even  to  be  burft  by  the  operation  of  the  air;  this,  I  fay,  I  muft 
not  now  ftay  to  examine,  becaufc  I  would  haften  to  propofe  the  fecond  hypothefis,  and 
tell  you,  that  (clfe)  we  may,  congruoufly  to  what  we  elicwhcrc  difcourfe,  imagine, 
that  in  tradl.  of  time,  there  is  produced  in  fome  parts  of  a  glafs  a  texture,  that  makes 
it  refill  more  than  it  did  formerly  the  free  paflagc  of  the  a:thcr,  or  fome  other  fubdle 
matter,  that  was  accuftomcd  (perhaps  ftrcam  like)  to  permeate  it  before;  which  tran- 
ficnt  matter  now  finding  its  pafTage  obftructed  (and,  perchance,  almoft  quite  hinder- 
ed) by  the  vitiating  of  the  pores  of  the  glafs,  cr  fome  other  (inconvenient)  change  of 
texture  in  it,  and  endeavouring  to  continue  its  wonted  motion  through  it,  docs  fo 
ftretch  the  pores,  or  otherwife  oiler  violence  to  the  texture  of  the  body,  that  it  caufes 
a  divulfion  in  the  parts,  which,  according  as  it  is  more  or  lefs  forcibly  or  fuddenly 
made,  does  either  barely  crack  the  glafs,  or  make  it  fly  afunder.  To  the  precedent 
.  doctrine  thefe  two  things  agree  not  ill :  the  firft,  that  glafs  is  a  body  eafily  made 
cicatrical  by  rubbing,  which  makes  it  probable,  that  its  particles  may  eafily  be  put 
into  motion.    And  the  fecond,  that  fuch  a  divulGon  may  be  made  in  glafs  by  but  an 
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inequal  motion  between  the  neighbouring  parts;  as  may  appear  by  the  chymical  prac- 
tice of  cracking  glafles,  which  they  often  think  fit  to  do,  only  by  applying  a  red-hot 
iron  to  the  place,  till  it  be  fufficiently  heated,  and  whilft  it  is  very  hot,  moiftening  it 
with  cold  water  (or  even  fpittle)  which  by  cooling  the  part,  that  it  touched,  and  con- 
fcquently  checking  the  agitation  of  the  corpufcles  it  meets  there,  whilft  the  contigu- 
ous parts  retain  their  former  vehement  agitation,  occafions  a  difcontinuity  or  divullion 
in  the  glafs,  fome  of  whofe  parts  arc  in  fo  fwift,  and  others  arc  in  fo  flow  a  motion. 

SECT.  XIX. 

And  on  this  occafion  I  lhall  add  chiefly,  becaufc  I  would  not  pretermit  fo  confider- 
able  a  phenomenon,  that  even  when  glafs  feems  to  have  loft  the  degree  of  heat,  that 
one  would  think  ncceflary  to  have  its  Ihapc  or  bignefs  fenfibly  altered,  there  may  re- 
main yet  fo  much  agitation  in  the  minute  parts,  as,  when  they  are  modified  by  the 
air,  by  the  cold,  or  by  fome  other  invifible  agent,  to  make  them  alter  the  bulk  or 
fhape  of  the  whole  veflel  they  compofe  ■,  and  that  (which  one  would  not  expect)  by 
enlarging  die  veflel,  at  leaft  if  we  allow  not  in  the  cafe  any  change  of  figure  :  for  ic 
has  often  been  obferved  in  thofe  glafs-houfcs,  where  they  work  white  glafles,  as  they 
call  thofe,  that  are  pure  and  clear,  that  when  they  have  blown  glafles  into  a  mold,  to 
give  them  more  exactly  the  defircd  fliape  and  fize,  thefe  glafles,  when  they  are  cokl, 
cannot  well  be  put  again  into  the  fame  mold  they  were  blown  in,  and  require,  that  the 
cells  of  garde-phiab,  that  are  to  receive  them,  be  made  a  little  larger :  which  obler- 
vation  an  eminent  artificer  of  my  acquaintance,  that  gets  considerably  by  fitting  fine 
glafles  to  cafes,  has  much  confirmed  to  me  by  his  complaints  of  the  inconvenience, 
eafy  to  be  incurred,  by  the  not  knowing,  or  not  remembering  fo  unlikely  an  effect  of 
the  cooling  of  glafs.  But  I  muft  not  profecute  the  confutation  of  thefe,  and  the 
like  phasnomena,  nor  examine,  which  of  the  preceding  explications  is  preferable, 
having  mentioned  them,  as  I  was  faying,  chiefly  to  fhew,  that,  which  of  them  foever 
we  pitch  upon,  it  will  argue  an  inteftine  motion  in  the  corpufcles  of  the  glafs,  which 
motion  we  lhall  think  may  be  very  flow,  if  we  confider  how  long  a  time  it  is  on  fome 
occafions,  in  producing  its  effects,  before  it  brings  them  to  be  difccrnable  to  our 
fenfes, 

SECT.  XX. 

Havinc  thus  mnde  it  probable,  that  among  the  parts  of  fuch  folid  bodies,  as  I 
have  hitherto  inflanccd  in,  there  may  not  be  inch  a  perfect  reft,  as  is  generally  be- 
lieved it  will,  I  ftippofe,  be  expedited,  that  I  fliould  now  draw  this  confequcncc  from 
what  has  been  laid,  that  there  is  no  fuch  thing  as  abfokite  reft  in  nature-.  But  fincc 
at  my  firft  mentioning  this  paradox  to  you,  1  propofed  it  but  as  problematical,  and 
lince  I  confider,  that  we  are  not  yet  fure,  but  that  though  many  of  the  pares  of  folid 
bodies  may  not  be  always  movcle-fs,  yet  fome  others  ot  them  may  fomt-iirr.es,  for  a 
while  at  leaft,  be  at  perfect  reft:  I  fliall  conclude,  as  I  began,  and  without  refolutely 
tlcnying,  that  there  can  be  any  fuch  thing  in  rtrtm  t;atun:t  as  abfolute  relt,  I  fli.'.il 
content  myfclf  to  fay,  that  it  is  not  ci'.her  abfurd  to  doubt,  whether  there  be  or  no  \ 
nor  improbable  to  think,  that  there  is  not,  fince  we  have  not  found  it  in  thofe  very- 
bodies,  where,  with  the  grcatclt  likelihood,  it  might  have  been  exacted. 

Vol.  I.  Nnn  THE 


Digitized  by  Google 


458 

THE 

SCEPTICAL  CHYMIST: 


O  R 

Chymico-Phyfical  Doubts  and  Paradoxes, 

TOUCHING  THE 

EXPERIMENTS, 

Whereby  vulgar  Spagyrifts  are  wont  to  endeavour  to  evince 
their  Salt,  Sulphur  and  Mercury,  to  be  the  true  Principles 
of  Things. 

To  which,  in  this  Edition,  are  fubjoined  divers  Experiments  and  Notes 
about  the  Produciblenefs  of  Chymical  Principles. 


A  Preface  Introductory  to  the  following 

Treatife. 

TO  give  the  reader  an  account,  why  the  following  treatife  is  fuffered  to  pats 
abroad  fo  maimed  and  imperfett,  I  muft  inform  him,  that  it  is  now  long  fince, 
that  to  gratify  an  ingenious  gentleman,  I  fet  down  fome  of  the  reafons,  that  kept  me 
from  fully  acquiefcing  either  in  the  pcripatetical,  or  in  the  chymical  doftrine  of  the 
material  principles  of  mixed  bodies.  This  difcourfe,  fome  years  after,  falling  into 
the  hands  of  fome  learned  men,  had  the  good  luck  to  be  fo  favourably  received,  and 
advantagcoufty  1poken  of  by  them,  that  having  had  more  than  ordinary  invitations 
given  me  to  make  it  public,  I  thought  fit  to  review  it,  that  I  might  retrench  fome 
things,  that  feemed  not  fo  fit  to  be  Ihewn  to  every  reader,  and  lubftitute  fome  of 
thofe  other  things,  that  occurred  to  me  of  the  trials  and  obfervations  I  had  fince  made. 
What  became  of  my  papers,  I  clfewhere  mention  in  a  preface,  where  I  complain  of 
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it;  but  fincc  I  writ  that,  I  found  many  fhcets,  that  belonged  to  the  fubjects  I  am  now 
about  to  difcourfe  of.  Wherefore,  feeing  that  I  had  then  in  my  hands  as  much  of 
the  firft  Dialogue,  as  was  rcquifite  to  ftate  the  cafe,  and  ferve  for  an  Introduction  as 
well  to  the  Conference  betwixt  Carneades  and  EUutberins^  as  to  ibme  other  Dialogues, 
which  for  certain  reafons  are  not  herewith  publifhed,  I  refuived  to  fupply,  as  wed  cs 
I  could,  the  contents  of  a  paper  belonging  to  the  fecond  of  the  following  difcourfes, 
which  I  could  not  pofllbly  retrieve,  though  it  were  the  chief  of  them  all.  And  hav- 
ing once  more  tried  the  opinion  of  friends,  but  not  the  fame,  about  this  imperfect 
work,  I  found  it  fuch,  that  I  was  content,  in  compliance  with  their  defires,  that  not 
only  it  fhould  be  publifhed,  but  that  it  mould  be  publilhed  as  foon  as  conveniently 
might  be.  I  had,  indeed,  all  along  the  Dialogues  ipoken  of  myfelf,  as  of  a  third 
ptribn  i  for  they  containing  difcourfes,  which  were  among  the  firft  treadles,  that  I 
ventured  long  ago  to  write  of  matters  philofophical,  I  had  rcafon  to  defire,  with  the 
painter,  to  latere  pone  tabulam,  and  hear  what  men  would  fay  of  them,  before  I  owned 
myfelf  to  be  their  author.  But,  befides,  that  now  I  find,  it  is  not  unknown  to  many, 
who  it  is,  that  writ  them,  I  am  made  to  believe,  that  it  is  not  inexpedient,  they  fliould 
be  known  to  come  from  a  perfon  altogether  a  ftranger  to  chymical  affairs.  And  I 
made  the  lefs  fcruple  to  let  them  come  abroad  uncompleated,  partly,  bccaule  my  af- 
fairs and  pre-ingagements  to  publifh  divers  other  trcatifes,  allowed  me  fmall  hopes  of 
being  able  in  a  great  while  to  compleat  thole  Dialogues.  And  partly  becaufe  I  am 
not  unapt  to  think,  that  they  may  come  abroad  feafonably  enough,  though  not  for 
the  author's  reputation,  yet  tor  odier  purpofes.  For  I  obfervc,  that  of  late  chymiftry 
begins,  as  indeed  it  deferves,  to  be  cultivated  by  learned  men,  who  before  defpifed  it  -, 
and  to  be  pretended  to  by  many,  who  never  cultivated  it,  that  they  may  be  thought  not 
to  be  ignorant  of  it :  whence  it  is  come  to  pafs,  that  divers  chymical  notions  about 
matters  philofophical  are  taken  for  granted  and  employed,  and  fo  adopted  by  very 
eminent  writers  both  naturalifts  and  phyficians.  Now  this,  I  fear,  may  prove 
fomewhat  prejudicial  to  the  advancement  of  folid  philofophy:  for  though  I  am 
a  great  lover  of  chymical  experiments,  and  though  I  have  no  mean  efteem  of 
divers  chymical  remedies,  yet  I  diftinguifh  thefe  from  their  notions  about  the  caufes 
of  things  and  their  manner  of  generation.  And,  for  aught  I  can  hitherto  difcern, 
there  are  a  thoufand  phenomena  in  nature,  befides  a  multitude  of  accidents  relating 
to  the  human  body,  which -will  fcarccly  be  clearly  and  fatisf.ictorily  made  out  by 
them,  that  confine  thcmfclves  to  deduce  tilings  from  fait,  fulphur  and  mercury,  and 
the  other  notions  peculiar  to  the  chymifts,  without  taking  much  more  notice  than 
they  are  wont  to  do,  of  the  motions  and  figures  of  the  fmall  parts  of  matter,  and 
the  other  more  catholic  and  fruitful  affections  of  bodies.  Wherefore  it  will  not, 
perhaps,  be  now  unfeafonablc  to  let  our  Carneades  warn  men,  not  to  fubferibe  to  the 
grand  doctrine  of  the  chymifts,  touching  their  three  hypoflatical  principles,  till  they 
have  a  little  examined  it,  and  confidered,  how  they  can  clear  it  from  his  objections, 
divers  of  which,  it  is  like,  they  may  never  have  thought  on  •,  fince  a  chymift  fcarcc 
would,  and  none  but  a  chymift  could  propofe  them.  1  ho^c  alfo,  it  will  not  be  un- 
acceptable to  feveral  ingenious  perfons,  who  are  unwilling  to  determine  of  any  im- 
portant controverfy,  without  a  previous  confidcration  of  what  may  be  laid  on  both 
fides,  and  yet  have  greater  defires  to  underfland  chymical  matters,  than  op;>ortuni- 
ties  of  learning  them,  to  find  here  together,  befidvs  feveral  experiments  of  my  own, 
purpofely  made  to  illuftratc  the  doftrine  of  the  elements,  divers  others,  fcarce  to  be 
met  with,  otherwifc  than  fcattered  among  many  chymical  books ;  and  to  find  thefe 
affociatcd  experiments  fo  delivered,  as  that  an  ordinary  reader,  if  he  be  but  ac- 
quainted with  the  ufual  chymical  terms,  may  eafily  enough  underiland  them ;  and 
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even  a  wary  one  may  fafely  rely  on  them.    Thefe  things  I  add,  becaufc  a  perfon, 
any  thing  verfed  in  the  writings  of  chymifts  cannot  but  dilcern  by  their  obfcure,  am- 
biguous, and  almofc  ^enigmatical  way  of  cxprclTing  what  they  pretend  to  teach,  that 
they  have  no  mind  to  be  underflood  at  all,  but  by  the  Ions  or'  art  (as  they  call  them) 
nor  to  be  underflood  even  by  thefe,  without  difficulty  and  hazardous  trials.  Info- 
much  that  fomc  of  them  fcarcc  ever  fpeak  fo  candidly,  as  when  they  make  ufe  of 
thr.t  known  chymical  fentence  ;  ubi  falam  kcuti  fumus,  il>i  nihil  diximus.    And,  as  the 
obfeurity  of  what  fome  writers  deliver  makes  it  very  difficult  to  be  underflood ;  fo 
the  unfaithfulnefs  of  too  many  others  makes  it  unfit  to  be  relied  on.    For  though 
unwillingly,  yet  1  muft  for  the  truth's  fake,  and  the  reader's,  warn  him  not  to  be 
forward  to  believe  chymical  experiments,  when  they  arc  let  down  only  by  way  of 
prdci  iptions,  and  not  of  relations  •,  that  is,  unlefs  he,  that  delivers  them,  mentions 
his  doing  it  upon  his  own  particular  knowledge,  or  upon  the  relation  of  fome  cre- 
dible perfon,  avowing  it  upon  his  own  experience.    For  1  am  troubled,  I  mull  com- 
plain, that  even  eminent  writers,  both  phyficians  and  philofophers,  whom  I  can 
cafily  name,  if  it  be  required,  have  of  late  fuffered  themlelves  to  be  fo  far  impofed 
upon,  as  to  publifh  and  build  upon  chymical  experiments,  which  queftionlcfs  they 
never  tried  •,  for  if  they  had,  they  would,  as  well  as  I,  have  found  them  not  to  be 
true.    And  indeed,  it  were  to  be  wilhed,  that  now,  that  thofe  begin  to  quote  chy- 
mical experiments,  that  arc  not  thcmfclves  acquainted  with  chymical  operations,  men 
would  leave  off  that  indefinite  way  of  vouching,  the  chymifts  fay  this,  or  the  chy- 
mills  affirm  that ;  and  would  rather,  for  each  experiment  they  allege,  name  the  au- 
thor or  authors,  upon  whofe  credit  they  relate  it :  for  by  this  means  they  would  fe- 
Clire  themfelves  from  the  fufpicion  of  falfhood  (to  which  the  other  practice  cxpofes 
them)  and  they  would  leave  the  reader  to  judge  of  what  is  fit  for  him  to  believe  of 
what  is  delivered,  whilft  they  employ  not  their  own  great  names  to  countenance 
doubtful  relations-,  and  they  will  alfo  do  jufticc  to  the  inventors  or  publifhers  of  the 
true  experiments,  as  well  as  upon  the  obtruders  of  falfe  ones.    Whereas,  by  that 
gene  ral  way  of  quoting  the  chymifts,  the  candid  writer  is  defrauded  of  the  particular 
pr.dfe,  and  the  impeftor  efcapes  the  perfonal  difgrace,  that  is  due  to  him. 

The  remaining  part  cf  this  Preface  muft  be  imploycd  in  faying  fomething  for  Car- 
ntcdcs%  and  fomething  for  myfelf. 

And  firft,  Carneades  hopes,  that  he  will  be  thought  to  have  difputed  civilly  and 
modeftly  enough  fcr  one,  that  was  to  play  the  antagonift  and  the  fecptic  :  and  if  he 
any  where  frems  to  flight  his  advcrfar.es  tenets  and  arguments,  he  is  willing  to  have  it 
looked  upon  as  what  he  was  induced  to,  not  fo  much  by  his  opinion  of  them,  as  the  • 
examples  of  Tbemijlius  and  PLilrpatKf,  ar.d  the  cuilom  of  fuch  kind  of  difputes. 

NtxT,  in  cafe  that  fome  of  his  arguments  (hall  no:  bethought  of  the  moft cogent 
fort,  that  may  be,  he  hopes  it  will  be  confidercd,  that  it  ought  no:  to  be  expedited, 
that  they  fnould  be  fo.  For  his  part  being  chiefiy  but  to  propofc  doubts  and  Icruples,  . 
he  doe*  enough,  if  he  fliews,  that  his  adverfari'es  arguments  are  not  ftrongly  con- 
cluding, though  his  own  b=  not  fo  neither.  And  if  there  ffiould  appear  any  dis- 
agreement betwixt  the  things  he  delivers  in  divers  paflages,  he  ho|>es  it  will  be  con- 
fidence!, that  it  is  not  ncccflury,  thr.t  all  the  things  a  fceptic  propofes  fhould  be  con- 
Ibnant ;  fince  it  being  his  work  to  fuggeft  doubts  againlr  the  opinion  he  qucftions, 
it  is  allowable  for  him  to  propofc  two  or  more  feveral  hypotheies  about  the  fame 
thing ;  and  to  fay,  that  it  may  be  accounted  for  this  way,  or  that  way,  or  the  other 
way,  though  thefe  ways  be  perhaps  inconfiftent  amon;;  themlelves.  Becaufc  it  is 
enough  for  him,  if  cither  of  the  propclcd  hypotheies  be  but  as  probable  a:  that  he 
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calls  in  qucftion.  And  if  he  propofe  many,  that  arc  each  of  them  probable,  he- 
does  the  more  ratify  his  doubts,  by  making  it  appear  die  more  difficult  to  be  lure, 
diat  that  way,  which  they  all  dilfer  from,  is  the  true.  And  our  Cartteades,  by  hold- 
ing the  negative,  has  this  advantage,  that  if  among  all  the  inftanccs  he  brings  to  in- 
validate the  vulgar  do<5trine  of  thole  he  dilputcs  with,  any  one  be  irrefragable,  that 
alone  is  fufficient  to  overthrow  a  doctrine,  which  univerfally  affcrts  what  he  oppofes. 
For  it  cannot  be  true  that  all  bodies  wbatfoevcr,  that  are  reckoned  among  the  per- 
fectly mixt  ones,  are  compounded  of  fuch  a  determinate  number  of  fuch  or  fuch  in- 
gredients, in  cafe  any  one  l'uch  body  can  be  produced,  that  is  not  fo  compounded  v 
and  he  hopes  too,  that  accuratcnefs  will  be  the  lefs  expected  from  him,  becaufe  his 
undertaking  obliges  him  to  maintain  fuch  opinions  in  chymiftry,  and  that  chiefly  by 
chymical  arguments,  as  are  contrary  to  the  very  principles  of  the  chymifts,  from 
whofe  writings  it  is  not  therefore  like  he  fhould  receive  any  intentional  afliftance,  ex- 
cept from  fome  paffages  of  the  bold  and  ingenious  Helmonty  with  whom  he  yet  dif- 
agrecs  in  many  things  (which  reduce  him  to  explicate  divers  chymical  phenomena, 
according  toother  notions;)  and  of  whofe  ratiocinations,  not  only  fome  feem  very 
extravagant,  but  even  the  reft  are  not  wont  to  be  as  conliderable  as  his  experiments. 
And  though  it  be  true  indeed,  that  fome  Ariftotclians  have  occafionally  written  againlt 
the  chymical  doctrine  he  oppugns,  yet  fince  they  have  done  it  according  to  their 
principles,  and  fince  our  Cartteades  muft  as  well  oppofe  their  hypothefis  as  that  of  the 
Spagyrift,  he  was  fain  to  fight  his  adverfaries  with  his  own  weapons,  thofe  of  the 
Pcripateric  being  improper,  if  not  hurtful,  for  a  perfon  of  his  tenets ;  befides  that 
thole  Ariftotclians  (at  leaft  thofc  he  met  with)  that  have  written  againft  the  chymifts,. 
feem  to  have  had  lb  little  experimental  knowledge  in  chymical  matters,  that  by  their 
frequent  miftakes  and  imfkiliul  way  of  oppugning,  they  have  too  often  expofed  them- 
felvcs  to  the  derifion  of  their  adverfaries,  for  writing  fo  confidently  againft  what  they 
appear  lb  little  to  underftand. 

And  laftly,  Carntades  hopes,  he  fhall  do  the  ingenious  this  piece  of  fervice,  that 
by  haying  thus  drawn  the  chymifts  doctrine  out  of  their  dark  and  fmoky  laboratories, 
and  both  brought  it  into  the  open  light,  and  fhewn  the  weaknefs  of  their  proofs,  that 
have  hitherto  been  wont  to  be  brought  for  it,  either  judicious  men  fhall  henceforth 
be  allowed  calmly  and  after  due  information  to  difbelieve  it,  or  thofe  abler  chymifts, 
that  are  zealous  for  the  reputation  of  it,  will  be  obliged  to  fpeak  plainer  than  hitherto 
has  been  done,  and  maintain  it  by  better  experiments  and  arguments  than  thofc  Car- 
tteades hath  examined  :  fo  that  he  hopes  the  curious  will  one  way  or  other  derive  cither 
iatisfacuon  or  inftruflion  from  his  endeavours.  And  as  he  is  ready  to  make  good 
the  profeffion  he  makes  in  the  clofe  of  his  difcourfe,  of  being  ready  to  be  better  in- 
form* d,  fo  he  expects  either  to  be  indeed  informed,  or  to  be  let  alone.  For  though,  if 
any  truly  knowing  chymifts  fhall  think  fit  in  a  civil  and  rational  way  to  fhew  him  any 
truth,  touching  the  matter  in  difputc,  that  he  yet  difcerns  not,  Carncades  will  not  re- 
fufe  cither  to  admit,  or  to  own  a  conviction  \  yet  if  any  impertinent  perlbn  fhall,  either 
to  get  himfclf  a  name,  or  for  what  other  end  lbtvcr,  wilfully  or  carclcfsly  miftake  the 
ftate  of  the  controverly,  or  the  fenfe  of  his  arguments,  or  fhall  rail  inftead  of  arguing, 
as  hath  been  done  of  late,  in  print,  by  divers  chymirts  *  •,  or  laftly,  fliall  write  againlt 
them  in  a  canting  way,  I  mean,  fliall  exprefs  himfclf  in  ambiguous  or  obfeure  terms,  or 
nrgtie  from  experiments  not  intelligibly  enough  delivered,  Cnrneades  profcflcs,  that  he. 
values  his  time  fo  much,  as  not  to  think  the  anfaering  fuch  trifles  worth  the  lofs  of  it. 


•  G\  anil  F.  and  //.  and  oihers,  in  their  book;,  .igainft  one  another. 
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And  now  having  faid  thus  much  for  Carneades,  I  hope  the  reader  will  give  me  leave 

to  lay  fomething  for  myfelf. 

And  firft,  if  fome  morofe  readers  fhall  find  fault  with  my  having  made  the  inter- 
locutors upon  occafion  compliment  with  one  another,  and  that  I  have  almoft  all  along 
written  thefe  Dialogues,  in  a  ftyle  more  fafhionable  than  that  of  meer  fcholars  is  wont 
to  be,  I  hope  I  (hall  be  excufed  by  them,  that  fhall  confider,  that  to  keep  a  due  de- 
corum in  the  difcourfes,  it  was  fit,  that  in  a  book  written  by  a  gentleman,  and  wherein 
only  gentlemen  are  introduced  as  fpeakers,  the  language  mould  be  more  fmooth, 
and  the  expreffions  more  civil,  than  is  ufual  in  the  more  fcholaftic  way  of  writing. 
And  indeed,  I  am  not  forry  to  have  this  opportunity  of  giving  an  example,  how  to 
manage  even  difputes  with  civility  ;  whence,  perhaps,  fome  readers  will  be  aflifted  to 
difcern  a  difference  betwixt  bluntnefs  of  fpeech  and  ftrength  of  reafon,  and  find,  that 
a  man  may  be  a  champion  for  truth,  without  being  an  enemy  to  civility  •,  and  may 
confute  an  opinion  without  railing  at  them  that  hold  it  j  to  whom,  he  that  defires  to 
convince  and  not  to  provoke  them,  muft  make  fome  amends  by  his  civility  to  their 
perfons  for  his  fevcrity  to  their  miftakes  ;  and  muft  fay  as  little  clfe  as  he  can,  to  dif- 
pleafc  them,  when  he  fays,  that  they  are  in  an  error. 

But,  perhaps,  other  readers  will  be  lefs  apt  to  find  fault  with  the  civility  of  my 
difputants,  than  the  chymifts  will  be,  upon  the  reading  of  fome  pafTages  of  the  fol- 
lowing Dialogue,  to  accufe  Carneades  of  afperity.  But,  if  I  have  made  my  Sceptic 
fomeumes  fpeak  flightingly  of  the  opinions  he  oppofes,  I  hope  it  will  not  be  found, 
that  I  have  done  any  more,  than  became  the  part  he  was  to  aft,  of  an  opponent : 
efpecially,  if  what  I  have  made  him  fay,  be  compared  with  what  the  prince  of  the 
Roman  orators  himfclf  makes  both  great  perfons  and  friends  fay  of  one  another's 
opinions,  in  his  excellent  Dialogues,  de  naturd  Deorum :  and  I  lhall  fcarce  be  fufpeft- 
cd  of  partiality  in  the  cafe,  by  them,  that  take  notice,  that  there  is  full  as  much  (if 
not  far  more)  liberty  of  flighting  their  adverfaries  tenets,  to  be  met  with  in  the  dif- 
courles  of  thofe,  with  whom  Carneades  difputes.  Nor  need  I  make  the  interlocutors 
fpeak  otherwifc  than  freely  in  a  Dialogue,  wherein  it  was  fufficiently  intimated,  that 
I  meant  not  to  declare  my  own  opinion  of  the  arguments  propofed,  much  lefs  of  the 
whole  controvcrfy  itfclf,  otherwife  than  as  it  may  by  an  attentive  reader  he  gueflcd  at 
by  fome  pafTages  of  Carneades-,  (I  fay,  fome  pafTages,  becaufe  I  make  not  all,  that 
he  fays,  cfpecially  in  the  heat  of  difputation,  mine)  partly  in  this  difcourfc,  and 
partly  in  fome  other  *  Dialogues  betwixt  the  fame  fpeakers  (though  they  treat  not  im- 
mediately of  the  elements)  which  have  long  lain  by  me,  and  cxpeft  the  entertain- 
ment, tliat  thefe  prefent  difcourfes  will  meet  with.  And  indeed  they  will  much 
miftake  me,  that  fhall  conclude  from  what  I  now  publifh,  that  I  am  at  de- 
fiance with  chymirtry,  or  would  make  my  readers  lo.  I  hope  the  fpecimina  I 
have  lately  publifhed  of  an  attempt  to  fhew  the  ufefulnefs  of  chymical  expe- 
riments to  contemplative  philolbphers,  will  give  thofe,  that  read  them,  other 
thoughts  of  me,  and  I  had  a  defign  (but  wanted  opportunity)  to  publifh  with 
thefe  papers  an  effay  I  have  lying  by  me,  the  greater  part  of  which  is  apologetical  for 
one  fort  of  chymifls.  And  at  leaft,  as  for  thofe,  that  know  me,  I  hope  the  pains  I 
h  ive  taken  in  the  fire  will  both  convince  them,  that  I  am  far  from  being  an  enemy 
to  the  chymifts  art  (though  I  am  no  friend  to  many,  that  difjirace  it  by  profefling  it) 
and  perluade  them  to  believe  me,  when  I  declare,  that  I  diftinguifh  betwixt  thofe 

•  The  Dialogues  here  meant  are  thofe  about  heat,  fire,  flame,  cjfr.  (feen  by  two  Pecretarics  of  the 
Royal  Society)  that  the  author  fomcwhcic  complains  to  have  been  milling,  with  Other  things  of  his,  pre- 
fently  after  the  baity  removal  of  his  goods  by  night  in  the  great  fire  of  LohJbh. 

8  chymifts, 
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chymifts,  that  are  either  cheats,  or  but  laborants,  and  the  true  adepti  ;  by  whom, 
could  I  enjoy  their  converfation,  I  would  both  willingly  and  thankfully  be  in'ftructed  ; 
efpccially  concerning  the  nature  and  generation  of  metals ;  and  pofiibly,  thofe,  that 
know  how  little  I  have  remitted  of  my  former  addictednefs  to  make  chymical  experi- 
ments, will  eafily  believe,  that  one  of  the  chief  defigns  of  this  fceptical  difcourfc 
was,  not  fo  much  to  difcredit  chymiftry,  as  to  give  an  occafion  and  a  kind  of  necef- 
fity  to  the  more  knowing  artifts,  to  lay  afide  a  little  of  their  over-great  refervedncfs, 
and  either  explicate  or  prove  the  chymical  theory  better  than  ordinary  chymifts  have 
done,  or,  by  enriching  us  with  fomc  of  their  nobler  fecrets,  to  evince,  that  their  art 
is  able  to  make  amends  even  for  tb» deficiencies  of  their  theory.  And  thus  much  I 
(hall  make  bold  to  add,  that  we  fhall  much  undervalue  chymiftry,  if  we  imagine, 
that  it  cannot  teach  us  things  far  more  ufcfu),  not  only  to  phyfic,  but  to  philofophy, 
than  thofe,  that  are  hitherto  known  to  vulgar  chymifts.  And  yet,  as  for  inferior 
Spagyrifts  themfelves,  they  have,  by  their  labours,  deferved  fo  well  of  the  common 
wealth  of  learning,  that  mcthinks  it  is  pity  they  mould  ever  mifs  the  truth,  which 
they  have  fo  induftrioufly  fought.  And  though  I  be  no  admirer  of  the  theorical  part 
of  their  art,  yet  my  conjectures  will  much  deceive  me,  if  the  practical  part  be  not 
hereafter  much  more  cultivated,  than  hitherto  it  has  been,  and  do  not  both  employ 
philofophy  and  philofophers,  and  hope  to  make  men  fuch.  Nor  would  I,  that  have 
been  diverted  by  other  ftudics  as  well  as  affairs,  be  thought  to  pretend  being  a  pro- 
found Spagyrift,  by  finding  fo  many  faults  in  the  doctrine,  wherein  the  generality  of 
chymifts  fcruplc  not  to  acquiefce :  for  befides  that  it  is  moft  commonly  far  eaficr  to 
frame  objections  againft  any  propofed  hypothefis,  than  to  propofe  an  hypothefis  not 
liable  to  objections  (befides  this,  I  fay)  it  is  no  fuch  great  matter,  if  whereas  begin- 
ners in  chymiftry  are  commonly  at  once  imbued  with  the  theory  and  operations  of  their 
profefiions,  I,  who  had  the  good  fortune  to  learn  the  operations  from  illiterate  per- 
sons, upon  whofe  credit  I  was  not  tempted  to  take  up  any  opinion  about  them,  fhouhl 
confider  things  with  lefs  prejudice,  and  confequently  with  other  eyes  than  the  gene- 
rality of  learners ;  and  mould  be  more  difpofed  to  accommodate  the  phenomena, 
that  occurred  to  me,  to  other  notions  than  to  thofe  of  the  Spagyrifts.  And  having 
at  firft  entertained  a  fufpicion,  that  the  vulgar  principles  were  lefs  general  and  com- 
prehenfive,  or  lefs  confiderately  deduced  from  chymical  operations,  than  was  believed, 
it  was  not  uncafy  for  me  both  to  take  notice  of  divers  phenomena,  over-looked  by 
prepoffeft  perfons,  that  feemed  not  to  fuit  fo  well  with  the  hermetical  doctrine  v  and 
to  devife  fome  experiments  likely  to  furnifh  me  with  objections  againft  it,  not  known 
to  many,  that  having  pradtifed  chymiftry  longer,  perchance,  than  I  have  yet  lived, 
may  have  far  more  experience,  than  I,  of  particular  proceffes. 

To  conclude,  whether  the  notions  I  have  propofed,  and  the  experiments  I  have 
communicated,  be  confiderable,  or  not,  I  willingly  leave  others  to  judge ;  and  this 
only  I  fhall  fay  for  myfelf,  that  I  have  endeavoured  to  deliver  matters  of  fact  fo 
faithfully,  that  I  may  as  well  affift  the  lefs  fkilful  readers  to  examine  the  chymical 
hypothefis,  as  provoke  the  fpagyrical  philofophers  to  illuftratc  it :  which  if  they  do, 
and  that  cither  the  chymical  opinion,  cr  the  peripatetic,  or  any  other  theory  of  the 
elements  differing  from  that  I  am  moft  inclined  to,  Ihall  be  intelligibly  explicated, 
and  duly  proved  to  me  •,  what  I  have  hitherto  difcourfed  will  nbt  hinder  it  from  mak- 
ing a  profclyte  of  a  perfon,  that  loves  fluctuation  of  judgment  little  enough  to  be 
willing  to  be  eafed  of  it  by  any  thing  but  error. 
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r~T\  H  E  reader  is  dcfired  to  take  notice,  that  as  the  date  of  the  licence  wimefles, 
J_  this  book  mould  have  been  printed  long  ago,  and  there  has  been  a  miftake  in 
the  bottom  of  the  title-page,  where  the  year  1680,  has  been  put  inftead  of  the  year 
1 679,  in  which  it  was  really  printed  off,  though  not  publickly  expofed  to  fale,  till 
the  beginning  of  this  month  of  January  1678-79. 


PHYSIOLOGICAL  CONSIDERATIONS 


TOUCHING 

The  Experiments  wont  to  be  employed  to  evince,  either  the  four 
Peripatctick.  Elements,  or  the  three  chymical  Principles  of 
mixt  Bodies. " 


Part  of  the  firft  Dialogue. 


I PERCEIVE,  that  divers  of  my  friends  have  thought  it  very  Grange  to  hear  me 
fpeak  fo  irrefolvedly,  as  I  have  been  wont  to  do,  concerning  thofe  things,  which 
fome  take  to  be  the  elements,  and  others  to  be  the  principles  of  all  mixed  bodies. 
But  I  blufh  not  to  acknowledge,  that  I  much  lefs  lcruple  to  confefs  that  1  doubt, 
when  1  do  fo,  than  to  profefs,  that  I  know  what  I  do  not :  and  I  mould  have  much 
ftronger  expectations  than  I  dare  yet  entertain,  to  fee  philofophy  folidly  eftablifhed, 
if  men  would  more  carefully  diftinguifh  thofe  things,  that  they  know,  from  thofe, 
that  they  ignore  or  do  but  think,  and  then  explicate  clearly  the  things  they  conceive 
they  undcrftand,  acknowledge  ingenuoufly  what  it  is  they  ignore,  and  profefs  fo 
candidly  their  doubts,  that  the  induftry  of  intelligent  perfons  might  be  fee  on  work 
to  make  further  enquiries,  and  the  eafinefs  of  lefs  difecrning  men  might  not  be  im- 
pofed  on.  But  becaufe  a  more  particular  account  will  probably  be  expected  of  my 
unfatisticdncls,  not  only  with  the  peripatetick,  but  with  the  chymical  doctrine  of  the 
primitive  ingredients  of  bodies ;  it  may  poflibly  fcrve  to  fatisfy  others  of  the  ex- 
cufeablenefs  of  my  diffatisfaclion,  to  perufe  the  enfuing  relation  of  what  paffed  .1 
while  fince  at  a  meeting  of  perfons  of  llveral  opinions,  in  a  place  that  need  not  here 
be  named ;  where  the  lubject,  whereof  we  have  been  fpeaking,  was  amply  and  va- 
rioully  difcourfed  of. 

It 
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It  was  on  one  of  the  faireft  days  of  this  fummer,  that  the  inquifitive  EUuiberius 
came  to  invite  me  to  make  a  vifit  with  him  to  his  friend  Carneades.  I  readily  con- 
fented  to  this  motion,  telling  'him,  that  if  he  would  but  permit  me  to  go  firft  and 
make  an  excufe  at  a  place  not  far  off,  where  I  had  at  that  hour  appointed  to  meet,  but 
not  about  a  bufinefs  cither  of  moment,  or  that  could  not  well  admit  of  a  delay,  I 
would  prefently  wait  on  him,  becaufe  of  my  knowing  Carneades  to  be  fo  converfant 
with  nature  and  with  furnaces,  and  fo  unconfined  to  vulgar  opinions,  that  he  would 
probably,  by  fome  ingenious  paradox  or  other,  give  our  minds  at  leaft  a  pleafing  ex- 
ercife,  and  perhaps  enrich  them  with  fome  folid  inftruttion.  Eleutberius  then  firft 
going  with  me  to  the  place  where  my  apology  was  to  be  made,  I  accompanied  him  to 
the  lodging  of  Carneades,  where  when  we  were  come,  wc  were  told  by  the  fervants, 
that  he  was  retired  with  a  couple  of  friends  (whofe  names  they  alfo  told  us)  to  one  of 
the  arbours  in  his  garden,  to  enjoy  under  its  cool  ihades  a  delightful  protection  from 
the  yet  troublefome  heat  of  the  fun. 

Eleutherius  being  perfectly  acquainted  with  that  garden,  immediately  led  me 
to  the  arbour,  and  relying  on  the  intimate  familiarity,  that  had  been  long  cherifhed 
betwixt  him  and  Carneades ;  in  fpight  of  my  relu&ancy  to  what  might  look  like  an 
intrufion  upon  his  privacy,  drawing  me  by  the  hand,  he  abruptly  entered  the  arbour, 
where  we  found  Carneades,  Pbiloponus,  and  Tbemtfiius,  fitting  clofe  about  a  little  round 
table,  on  which,  befides  paper,  pen,  and  ink,  there  lay  two  or  three  open  books. 
Carneades  appeared  not  at  all  troubled  at  this  furprifc,  but  rifing  from  the  table,  re- 
ceived his  friend  with  open  looks  and  arms,  and  welcoming  me  alfo  with  his  wonted 
freedom  and  civility,  invited  us  to  reft  ourfelves  by  him  which,  as  foon  as  we  had 
exchanged  with  his  two  friends  (who  were  ours  alfo)  the  civilities  accuftomed  on  fuch 
occafions,  we  did.  And  he,  prefently  after  we  had  fcated  ourfelves,  (hutting  the 
books  that  lay  open,  and  turning  to  us  with  a  fmiling  countenance,  feemed  ready  to 
begin  fome  fuch  unconcerning  dilcourfe,  as  is  wont  to  pals,  or  rather  wafte  the  time 
in  promifcuous  companies. 

But  Eleutberius  gueffing  at  what  he  meant  to  do,  prevented  him  by  telling  him, 
I  perceive,  Carneades,  by  the  books,  that  you  have  been  now  (hutting,  and  much 
more  by  the  pofturc,  wherein  I  found  perfons  fo  qualified  to  difcourfe  of  ferious  mat- 
ters, and  fo  accuftomed  to  do  it,  that  you  three  were,  before  our  coming,  engaged  in 
fome  philofophical  conference  which  I  hope  you  will  either  profecute,  and  allow  us 
to  be  partakers  of,  in  recompence  of  the  freedom  we  have  ufed  in  prefuming  to  fur- 
prifc you,  or  elfc  give  us  leave  to  repair  the  injury  wc  fttould  otherwife  do 
you,  by  leaving  you  to  the  freedom  we  have  interrupted,  and  punilhing  our- 
felves for  our  boldnefs,  by  depriving  ourfelves  of  the  happinefs  of  your  com- 
pany. With  thefe  laft  words  he  and  I  rofc  up,  as  if  we  meant  to  be  gone ; 
but  Carneades  fuddenly  laying  hold  on  his  arm,  and  (topping  him  by  it,  fmi- 
lingly  told  him,  wc  arc  not  fo  forward  to  lofc  good  company  as  you  fcem  to  ima- 
-  gine  v  efpecially  fince  you  are  pleafed  to  be  prefent  at  what  wc  ftiall  fay,  about  fuch 
a  fubjeft  as  that  you  found  us  confidering.  For  that  being  the  number  of  the  de- 
ments, principles,  or  material  ingredients  of  bodies,  is  an  enquiry,  whofe  truth  is 
of  that  importance,  and  of  that  difficulty,  that  it  may  as  well  deferve,  as  reqdire,  tj 
be  fearched  into  by  fuch  fkilful  indagators  of  nature,  as  yourfelves.  And  therefore 
we  fent  to  invite  the  bold  and  acut."  Leucippus  to  lend  us  lomc  light  by  his  atomical 
paradox,  upon  which  wc  expected  fuch  pregnant  hints,  that  it  was  not  without  a  great 
deal  of  trouble,  that  we  had  lately  word  brought  us,  that  he  was  not  to  be  found  ; 
and  we  had  likewue  begged  the  afliftancc  of  your  pretence  and  thoughts,  had  not  the 
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mefienger  we  employed  to  Letuippus  informed  us,  that  as  he  was  going,  he  faw  you 
both  pal's  by  towards  another  part  of  the  {own  •,  and  this  frurtrated  expectation  of 
Lcucippus  his  company,  who  told  me  but  laft  night,  that  he  would  be  ready  to  give 
me  a  meeting  where  I  plcalcd  to-day,  having  very  long  fuiponded  our  conference 
about  the  frcfhly-mentioned  fubject.,  it  was  fo  newly  begun  when  you  came  in,  that 
we  fhall  fcarce  need  to  repeat  any  thing,  to  acquaint  you  with  what  had  palfed  be- 
twixt us  before  your  arrival  ■,  fo  that  I  cannot  but  look  upon  it  as  a  fortunate  acci- 
dent, that  you  fhould  come  fo  feafonably,  to  be  not  hearers  alone,  but,  we  hotxr,  in- 
terlocutors at  our  conference.  For  wc  (hall  not  only  allow  of  your  prefence  at  it, 
but  defire  your  afliftance,  in  it  j  which  I  add,  both  for  other  reafons,  and  becaul'e 
though  thefe  learned  gentlemen  (fays  he,  turning  to  his  two  friends)  need  not  fear  to 
difcourfe  before  any  auditory,  provided  it  be  intelligent  enough  to  underftand  them, 
yet  for  my  part  (continues  he  with  a  new  fmile)  I  lb  all  not  dare  to  vent  my  unprcmc 
ditated  thoughts  before  two  fuch  critics,  unlefs,  by  promifing  to  take  your  turns  of 
fpeaking,  you  will  allow  me  mine  of  quarrelling  with  what  has  been  laid.  He  and 
his  friends  added  divers  things  to  convince  us,  that  they  were  both  defirous,  that  we 
lhould  hear  them,  and  refolved  againft  our  doing  fo,  unlefs  we  allowed  them  fome- 
times  to  hear  us.  EUutbmus,  after  having  a  while  fruidefsly  endeavoured  to  obtain 
leave  to  be  Glent,  promifed  he  would  not  be  fo  always,  provided,  that  he  were  per- 
mitted, according  to  the  freedom  of  his  genius  and  principles,  to  fide  with  one  of 
them  in  the  managing  of  one  argument,  and,  if  he  faw  caufe,  with  his  antagoniff, 
in  the  profecution  of  another,  without  being  confined  to  ftick  to  any  one  party  or 
opinion,  which  was  after  fome  debate  accorded  him.  But  I,  confeious  to  my  own 
difabilitics,  told  them  refolutely,  that  I  was  as  much  more  willing,  as  more  fit,  to 
be  a  hearer  than  a  fpcaker,  among  fuch  knowing  perfons,  and  on  fo  abftrufe  a  fubject. 
And  that  therefore  I  befecched  them,  without  neceflitating  me  to  proclaim  my  weak- 
nefTes,  to  allow  me  to  leffen  them,  by  being  a  filcnt  auditor  of  their  difcourfes :  to 
fuffer  me  to  be  at  which,  I  could  prefent  them  no  motive,  fave  that  their  inftructions 
would  make  them  in  me  a  more  intelligent  admirer.  I  added,  that  I  defired  not  to  be 
idle,  whilft  they  were  employed,  but  would,  if  they  pleafed,  by  writing  down  in 
fhort  hand  what  lhould  be  delivered,  preferve  difcourfes,  tiiat  I  knew  would  merit  to 
be  lading.  At  firft,  Cameades  and  his  two  friends  utterly  rejected  this  motion  ;  and 
all  that  my  refolutenefs  to  make  ufe  of  my  ears,  not  tongue,  at  their  debates,  could 
do,  was  to  make  them  acquiefce  in  the  propofition  of  Eieutbtrius,  who  thinking  him- 
felf  concerned,  becaufe  he  brought  me  thither,  to  afford  mc  fome  faint  afliftance, 
was  content,  that  I  lhould  regiftcr  their  arguments,  that  I  might  be  the  better  able, 
after  the  conclufion  of  their  conference,  to  give  them  my  fenfe  upon  the  fubject  of 
it  (the  number  of  elements  or  principles)  which  he  promifed  I  lhould  do  at  the  end  of 
the  prefent  debates,  if  time  would  permit,  or  elfe  at  our  next  meeting.  And  this 
being  by  him  undertaken  in  my  name,  though  without  my  content,  the  company 
would  by  no  means  receive  my  proteftation  againft  it,  but  cafting,  all  at  once,  their 
eyes  on  Qirntades,  they  did  by  that,  and  their  unanimous  filence,  invite  him  to 
begin  ;  which  Rafter  a  fhort  paufc,  during  which  he  turned  himfclf  to  Eieutbtrius  and 
me)  he  did  in  this  manner. 

Notwithstanding  the  fubtile  reafonings  I  have  met  with  in  the  books  of  the 
Peripateticks,  and  the  pretty  experiments,  that  have  been  fhewed  me  in  the  labora- 
tories of  chymifts,  I  am  of  fo  diffident,  or  dull  a  nature,  as  to  think,  that  if 
neither  of  them  can  bring  more  cogent  arguments  to  evince  the  truth  of  their  afier- 
tion  than  arc  wont  to  be  brought  -t  a  man  may  rationally  enough  retain  fome  doubts 
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concerning  the  very  number  of  thofe  material  ingredients  of  mixt  bodies,  which  fome 
would  have  us  call  elements,  and  others  principles.  Indeed,  when  I  confidered,  that 
the  tenets  concerning  the  elements  are  as  confiderable  amongft  the  doctrines  of  natu- 
ral philofophy,  as  the  elements  themfelves  are  among  the  bodies  of  the  univerfe,  I 
expected  to  find  thofe  opinions  folidly  eftabltfhed,  upon  which  fo  many  others  arc  fu- 
perftru&ed.  But  when  I  took  the  pains  impartially  to  examine  the  bodies  themfelves, 
that  are  faid  to  refult  from  the  blended  elements,  and  to  torture  them  into  a  confeflion 
of  their  conftitucnt  principles,  I  was  quickly  induced  to  think,  that  the  number  of 
the  elements  has  been  contended  about  by  philofophers  with  more  earneftnefs  than 
fuccefs.  This  unfatisfiednefs  of  mine  has  been  much  wondered  at  by  thefe  two  gen- 
tlemen (at  which  words  he  pointed  at  Ybemiftius  and  Pbiloponus)  who,  though  they 
differ  almoft  as  much  betwixt  themfelves  about  the  queftion  wc  are  to  confider,  as  I 
do  from  either  of  them,  yet  they  both  agree  very  well  in  this,  that  there  is  a  deter- 
minate number  of  fuch  ingredients  as  I  was  juft  now  fpeaking  of,  and  that  what  that 
number  is,  I  fay  not,  may  be  (for  what  may  not  fuch  as  they  perfuade  ?)  but  is  wont 
to  be  clearly  enough  demonft  rated  both  by  reafon  and  experience.  This  has  occa- 
fioned  our  prefent  conference.  For  our  difcourfe  this  afternoon  having  fallen  from 
one  fubject  to  another,  and  at  length  fettled  on  this,  they  proffered  to  demonftrate 
to  me,  each  of  them  the  truth  of  his  opinion,  out  of  both  the  topics,  that  I  have 
freftily  named.  But  on  the  former  (that  of  reafon  ftrictly  fo  taken)  we  declined  in- 
filling at  the  prefent,  left  we  Ihould  not  have  time  enough  before  fupper  to  so  through 
the  reafons  and  experiments  too.  The  latter  of  which  we  unanimoufly  thought  the 
moft  requifite  to  be  ferioufly  examined.  I  muft  defire  you  then  to  take  notice  gentle- 
men (continued  Carneades)  that  my  prefent  bufinefs  doth  not  oblige  me  fo  to  declare 
my  own  opinion  on  the  fubject  in  queftion,  as  to  aflert  or  deny  the  truth  either  of  the 
peripatetic,  or  the  chymical  doctrine,  concerning  the  number  of  the  elements  •,  but 
only  to  (hew  you,  that  neither  of  thefe  doctrines  hath  been  fatisfactorily  proved  by 
the  arguments  commonly  alledged  on  its  behalf.  So  that  if  I  really  difcern  (as,  per- 
haps, I  think  I  do)  that  there  may  be  a  more  rational  account  than  ordinary  given  of 
one  of  thefe  opinions,  I  am  left  free  to  declare  myfelf  of  it,  notwithstanding  my 
prefent  engagement  •,  it  being  obvious  to  all  your  observation,  that  a  folid  truth  may 
be  generally  maintained  by  no  other,  than  incompetent  arguments.  And  to  this  de- 
claration I  hope  it  will  be  needlefs  to  add,  that  my  tafk  obliges  me  not  to  anfwer  the 
arguments,  that  may  be  drawn  either  for  Tbemijtius  or  Pbiloponus's  opinion  from  the 
topic  of  reafon,  as  expofed  to  experiments  ;  fince  it  is  thefe  only,  that  I  am  to  exa- 
mine, and  not  all  thefe  neither,  but  fuch  of  them  alone,  as  either  of  them  lhall  think 
fit  to  infift  on,  and  as  have  hitherto  been  wont  to  be  brought  cither  to  prove,  that  it 
is  the  four  pcripatetick  elements,  or  that  it  is  the  three  chymical  principles,  that  all 
compounded  bodies  confift  of.  Thefe  things  (adds  Carneades)  I  thought  myfelf  ob- 
liged to  premife,  partly  left  you  fhould  do  thefe  gentlemen  (pointing  at  'Tbemijtius  and 
Pbiloponus,  and  fmiling  on  them)  the  injury  ot  meafuring  their  parts  by  the  argu- 
ments they  are  ready  to  propofe,  the  laws  of  our  conference  confining  them  to  make 
ufe  of  thofe,  that  the  vulgar  of  philofophers  (for  even  of  them  there  is  a  vulgar) 
has  drawn  up  to  their  hands;  and  partly,  that  you  fhould  not  condemn  me  of  pre- 
emption for  difputing  againft  perfons  over  whom  I  can  hope  for  no  advantage,  that 
I  muft  not  derive  from  the  nature,  or  rules  of  our  controvert')',  wherein  1  have  but  a 
negative  to  defend,  and  wherein  too  I  am  like  on  icveral  occalions  to  have  the  amll- 
ance  of  one  of  my  difagieeing  adverfaries  againft  the  other. 
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Philoponos  and  Tbemifiius  foon  returned  this  compliment  with  civilities  of  thr 
like  nature,  in  which  Eleutberius  perceiving  them  engaged,  to  prevent  the  further  lols 
of  that  time,  of  which  they  were  not  like  to  have  very  much  to  fpare,  he  minded 
them,  that  their  prclcnt  bufinefs  was  not  to  exchange  compliments,  but  arguments  : 
and  then  addrefling  his  fpeech  to  Carneades,  I  cftcemed  it  nofmall  happinefs  (fays  he) 
that  I  am  come  here  fo  luckily  this  evening.  For  1  have  been  long  difquieted  with 
doubts  concerning  this  very  fubject,  which  you  are  now  ready  to  debate.  And  fince 
a  queftion  of  this  importance  is  to  be  now  difcufled  by  perlons,  that  maintain  fuch, 
variety  of  opinions  concerning  it,  and  are  both  lb  able  to  inquire  after  truth,  and  fo 
ready  to  imbrace  it  by  whomlbever  and  on  what  occafion  lbever  it  is  prefented  them  j 
I  cannot  but  promifc  myfclf,  that  I  mail,  before  we  part,  either  lofe  my  doubts  or  the 
hopes  of  ever  finding  them  rcfolvcd.  Eleutberius  paufed  not  here  •,  but,  to  prevent 
their  anfwer,  added  almoft  in  the  fame  breath.  And  I  am  not  a  little  pleafed  to  find, 
that  you  arc  refolved,  on  this  occafion,  to  infift  rather  on  experiments  than  fyllogifms. 
For  I,  and  no  doubt  you,  have  long  obferved,  that  thofe  dialectical  fubtleties,  that 
the  lchoolmen  too  often  employ  about  phyfiological  myfterics,-  are  wont  much  more 
to  declare  the  wit  of  him,  that  ufes  them,  than  increafe  the  knowledge  or  remove  the 
doubts  of  fober  lovers  of  truth.  And  fuch  captious  fubtleties  do  indeed  often  puzzle, 
and  fomctimes  faience  men,  but  rarely  fatisfy  them}  being  like  the  tricks  of  jugglers,., 
whereby  men  doubt  not  but  that  they  are  cheated,  though  oftentimes  they  cannot  de- 
clare by  what  (lights  they  are  impofed  on.  And  therefore  I  think  you  have  done  very 
wifely  to  make  it  your  bufineis  to  confider  the  phenomena  relating  to  the  prcfent 
queftion,  which  have  been  afforded  by  experiments,  efpecially  fince  it  might  feem  in- 
jurious to  our  fenfes,  by  whole  mediation  we  acquire  fo  much  of  the  knowledge  we 
have  of  things  corporal,  to  have  rccourfe  to  far-fetched  and  abftradled  ratiocinations, . 
to  know  what  arc  the  fenfible  ingredients  of  thofe  feniible  things,  that  we  daily  fee 
and  handle,  and  are  luppofcd  to  have  the  liberty  to  untwift  (if  I  may  fo  fpeak)  into 
the  primitive  bodies  they  confift  of.  He  annexed,  that  he  wilhed  therefore  they  would  • 
no  longer  delay  his  expected  fatisfaction,  if  they  had  not,  as  he  feared  they  had,  for- 
gotten fomething  preparatory  to  their  debate ;  and  that  was  to  lay  down,  what 
ihould  be  all  along  underftood  by  the  word  principle  or  element.  Cameades  thanked 
him  for  his  admonition,  but  told  him,  that  they  had  not  been  unmindful  of  fo  re- 
quifite  a  thing.  But  that  being  gentlemen,  and  very  far  from  the  litigious  humour 
of  loving  to  wrangle  about  words,  or  ternv,  or  notions  as  empty,  they  had,  before 
his  coming  in,  readily  agreed  promiicuoufly  to  uic,  when  they  pleated,  elements  and 
principles,  as  terms  equivalent;  and  to  undciftand  both  by  the  one  and  the  other 
thole  primitive  and  fimplo  bodies,  of  which  the  mixt  ones  are  faid  to  be  compofed, 
and  into  which  they  are  ultimately  rcfolvcd.  And  upon  the  fame  account  (he  added) 
wc  agreed  to  dilcourfc  of  the  opinions  to  be  debated,  as  wc  have  found  them  main- 
tained by  the  generality  of  the  aficrrors  of  the  four  elements  of  the  one  party,  . 
and  of  thofe,  that  receive  the  three  principles  on  the  other,  without  tving  ourfclves 
to  inquire  fcrupuloufly,  what  notion  either  Ariftotle  or  Paracelfusy  or  this  or  that  in- 
terpreter, or  follower  of  either  of  thole  great  perfons,  framed  of  elements  or  prin- 
cipled ;  our  defign  being  to  examine,  norwhat  thele  or  thofe  writers  thought  or  taught, 
but  what  we  find  to  be  the  obvious  and  mod:  general  opinion  of  thofe,  who  arc  wil- 
ling to  be  accounted  favourers  of  the  peripatetic  or  chymical  doctrine,  concerning  this 
fubject. 

I  sei  not  (fays  Ekutbcritts)  why  you  might  not  immediately  begin  to  argue,  if  you 
were  but  agreed  which  of  your  two  friendly  adverfaries  Hull  be  firft  heard.    And  it 
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being  quickly  rcfolved  on,  that  Tbemijiius  fhould  firft  propofc  the  proofs  for  his 
opinion,  becaufe  it  was  the  ancienter,  and  the  more  general,  he  made  not  the  company 
expect  long  before  he  thus  addreffed  himfclf  to  Eleutberius>  as  to  the  perfon  leaft  in- 
trrefted  in  the  difpute. 

If  you  have  taken  fufficient  notice  of  the  late  confeflion,  which  was  made  by  Car- 
rteades,  and  which  (though  his  civility  drafted  it  up  in  complemcntal  cxpreffions)  was 
exacted  of  him  by  his  juftice,  I  fuppofe  you  will  be  eafily  made  fcnfiblc,  that  I  en- 
sage  in  this  controverfy  with  great  and  peculiar  difadvantages,  befides  thole,  which 
his  parts  and  my  perfonal  difabilities  would  bring  to  any  other  caufe,  to  be  maintained 
by  me  againft  him.  For  he  juftly  apprehending  the  force  of  truth,  though  fpeaking 
by  no  better  a  tongue  than  mine,  has  made  it  the  chief  condition  of  our  duel,  that  I 
ihould  lay  afide  the  beft  weapons  I  have,  and  thofe  I  can  beft  handle ;  whereas  if  I 
were  allowed  the  freedom,  in  pleading  for  the  four  elements,  to  employ  the  argu- 
ments fuggefted  to  me  by  reafon  to  demonftrate  them,  I  fhould  almoft  as  little  doubt 
of  making  you  a  profelytc  to  thofe  unfevercd  teachers,  Truth  and  ArifiotU,  as  1  do 
of  your  candour  and  your  judgment.  And  I  hope  you  will  however  confidcr,  that 
that  great  favourite  and  interpreter  of  nature,  AriJloile%  who  was  (as  his  Orgamm 
witneffes)  the  greatcft  maftcr  of  logic,  that  ever  lived,  difclaimcd  the  conrfe  taken 
by  other  petty  philofophers  (antient  and  modern)  who  not  attending  lh:  coherence 
and  confequences  of  their  opinions,  are  more  follicitous  to  make  each  particular  opi- 
nion plaufible  independently  upon  the  reft,  than  to  frame  them  all  fo,  as  not  only  to 
be  confident  together,  but  to  fupport  each  other.  For  that  great  man,  in  his  vaft 
and  comprchcnfivc  intellect,  fo  framed  each  of  his  notions,  that  being  curioufly 
adapted  into  one  fyftem,  they  need  not  each  of  them  any  other  defence  than  that, . 
which  their  mutual  coherence  gives  them  j  as  it  is  in  an  arch,  where  each  fingle  ftone, 
which,  if  fevered  from  the  reft,  would  be  perhaps  defencelefs,  is  fufficicntly  fecurcd 
by  the  folidity  and  entirenels  of  the  whole  fabric,  of  which  it  is  a  part.  How  juftly 
this  may  be  applied  to  the  prefent  cafe,  I  could  eafily  fhew  you,  if  I  were  permitted 
to  declare  to  you,  how  harmonious  AriftotWs  doctrine  of  the  elements  is  with  his  other 
principles  of  philofophyj  and  how  rationally  he  has  deduced  their  number  from  that 
of  the  combinations  of  the  four  firft  qualities  from  the  kinds  of  fimpje  motion  be- 
longing to  fimple  bodies,  and  from  I  know  not  how  many  other  principles  and  phe- 
nomena of  nature,  which  fo  confpirc  with  his  doctrine  of  the  elements,  that  they ' 
mutually  ftrengthen  and  fupport  each  other.  But  fince  it  is  forbidden  me  to  infill  on 
reflexions  of  this  kind,  I  muft  proceed  to  tell  you,  that  though  the  affertors  of  the  ' 
four  elements,  value  reafon  fo  highly,  and  are  furnifhed  with  arguments  enough  drawn 
from  thence,  to  be  fatisfied,  that  there  muft  be  four  elements,  though  no  man  had  ever 
yet  made  any  fenfible  trial  to  difcovcr  their  number,  yet  they  are  nofdeftitute  of  ex- 
perience to  fatisfy  others,  that  are  wont  to  be  more  fwayed  by  their  fenfes,  than  their  ' 
reafon.  And  I  fhall  proceed  to  confider  the  teftimony  of  experience,  when  I  (hall 
have  firft  advertifed  you,  that  if  men  were  as  perfectly  rational,  as  it  is  to  be  wifhed  : 
they  were,  this  fenfible  way  of  probation  would  be  as  needle'fs,  as  it  is  wont  to  be 
imperfect.  For  it  is  much  more  high  and  philolbphical  to  difcover  things  a  priori* 
than  a  pcfteriori.  And  therefore  the  Peripatetics  have  not  been  very  follicitous  to 
gather  experiments  to  prove  their  doctrines,  contenting  thcmlclves  with  a  few  only,  . 
to  fatisfy  thofe,  that  are  not  capable  of  a  nobler  conviction.  And  indeed  they  employ 
experiments  rather  to  illuftrate  than  to  demonftrate  their  doctrines,  as  aftronomers 
ufe  fpheres  of  pafteboard,  to  defcend  to  the  capacities  of  fuch,  as  muft  be  taught  by 
their  fenfes,  for  want  of  being  arrived  to  a  clear  apprehenfion  of  purely  mathematical  I 
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notions  and  truths.  I  fpcak  thus  Eleutberius  (adds  Tbemiftius)  only  to  do  right  to 
rcafon,  and  not  out  of  diffidence  of  the  experimental  proof  I  am  to  alledge.  For 
though  I  ihall  name  but  one,  yet  it  is  fuch  a  one,  as  will  make  all  others  appear  as 
necdlefs,  as  itfelf  will  be  found  fatisfactory.  For  if  you  but  confider  a  piece  of  green 
wood  burning  in  a  chimney,  you  will  readily  difcern  in  the  difbanded  parts  of  it  the 
four  elements,  of  which  we  teach  it  and  other  mixt  bodies  to  be  compofed.  The  fire 
difcovers  itfelf  in  the  flame  by  its  own  light  *,  the  fmoke,  by  afcending  to  the  top  of 
the  chimney,  and  there  readily  vanithing  into  air,  like  a  river  lofing  itfelf  in  the  lea, 
fufficiently  manifefts  to  what  element  it  belongs,  and  gladly  returns.  The  water  in 
its  own  form,  boiling  and  hifllng  at  the  ends  of  the  burning  wood,  betrays  itfelf  to 
more  than  one  of  our  fenfes  ;  and  the  allies  by  their  weight,  their  fierinefs,  and  their 
drynefe,  put  it  paft  doubt,  that  they  belong  to  the  elements  of  earth.  If  I  fpoke 
(continues  Tbemiftius )  to  lefs  knowing  perfons,  I  would  perhaps  make  fome  exculc 
for  building  upon  fuch  an  obvious  and  cafy  analylis  j  but  it  would  be,  I  fear,  inju- 
rious, not  to  think  fuch  an  apology  needlels  to  you,  who  are  too  judicious  either  to 
think  it  neccfiary,  that  experiments  to  prove  obvious  truths  fhould  be  far-fetched,  or 
to  wonder,  that  among  fo  many  mixt  bodies,  that  are  compounded  of  the  four  ele- 
ments, fome  of  them  ihould,  upon  a  flight  analyfis,  manifeftly  exhibit  the  ingre- 
dients they  confift  of.  Efpecially  fincc  it  is  very  agreeable  to  the  goodnefs  of  nature, 
to  difclofe,  even  in  fome  of  the  mod  obvious  experiments,  that  men  make,  a  truth  fo 
important  and  fo  requiflte  to  be  taken  notice  of  by  them.  Bolides,  that  our  analyfis, 
by  how  much  the  more  obvious  we  make  it,  by  lb  much  the  more  fuitable  it  will  be 
to  the  nature  of  that  doctrine,  which  it  is  alledged  to  prove ;  which  being  as  clear  and 
intelligible  to  the  underftanding  as  obvious  to  the  lenle,  it  is  no  marvel  the  learned 
part  of  mankind  fhould  fo  long  and  fo  generally  imbrace  it.  For  this  doctrine  is  very 
different  from  the  whimfies  of  chymifts  and  other  modern  innovators ;  of  whofc  hy- 
pothefes  we  may  oblerve,  as  naturalifts  do  of  lefs  perfect  animals,  that  as  they  are 
Jiaftily  formed,  fo  they  are  commonly  Ihort  lived.  For  fo  thefe,  as  they  are  often 
framed  in  one  week,  are,  perhaps,  thought  fit  to  be  laughed  at  the  next  •,  and  being 
built,  perchance,  but  upon  two  or  three  experiments,  are  deftroyed  by  a  third  or 
fourth,  whereas  the  doctrine  of  the  four  elements  was  framed  by  AriJUtle,  after  he 
had  lcifurely  confidered  thofe  theories  of  former  philoibphcrs,  which  are  now  with 
great  applaufe  revived,  as  difcovered  by  thefe  later  ages ;  and  had  fo  judicioufly  de- 
tected and  fupplied  the  errors  and  detect  of  former  hypothefes  concerning  the  ele- 
ments, that  his  doctrine  of  them  has  been  ever  lince  defervedly  embraced  by  the  let- 
tered part  of  mankind  :  all  the  phiblbphers,  that  preceded  him,  having,  in  their 
i'everal  ages,  contributed  to  the  completenefs  of  this  doctrine,  as  thofe  of  fucceeding 
..rimes  have  acquielVcd  in  it.  Nor  has  an  hypothefis,  io  deliberately  and  maturely 
eftablilhed,  been  called  in»qucAion,  till  in  the  lalt  century  Paracclfus  and  fome  few 
other  footy  empirics,  rather  than  (as  they  are  fain  to  call  themfelves)  philofophers, 
having  their  eyes  darkened,  and  their  brains  troubled  with  the  fmoke  of  their 
own  Furnaces,  began  to  rail  at  the  Peripatetick  doctrine,  which  they  were  too 
illiterate  to  underltand,  and  to  tell  the  credulous  world,  that  they  could  lee 
but  three  ingredients  in  mixed  bodies ;  which,  to  gain  themfelves  the  repute 
of  inventors,  they  endeavoured  to  difguife,  by  calling  them,  inftcad  of  earth,  and 
lire,  an  !  vapour,  fait,  fulphur,  sad  mercury  ;  to  which  they  gave  the  canting 
title  of  hypoftatical  principle:.  But  when  they  came  to  defcribc  them,  they 
flicwed  how  little  they  underload  what  they  meant  by  them,  by  difagreeing  as  much 
from  one  another,  as  from  the  iruth  they  agreed  in  oppofing  :  for  they  deliver  their 
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hypothefes  as  darkly  as  their  procefies ;  and  it  is  almoft  as  impoflible  for  any  fobcr 
man  to  find  their  meaning,  as  it  is  for  them  to  find  their  elixir.  And,  indeed,  no- 
thing has  fpread  their  philofophy,  but  their  great  brags  and  undertakings ;  notwith- 
ftandlng  all  which  (fays  Tbmiftius  imiling)  I  fcarcc  know  any  thing  they  have  perform- 
ed worth  wondering  at,  favc  that  they  have  been  able  to  draw  PhHopomts  to  their 
part)',  and  to  engage  him  to  the  defence  of  an  unintelligible  hypothefis,  who  knows 
fo  well  as  he  does,  that  principles  ought  to  be  like  diamonds,  as  well  very  clear,  as 
perfectly  foltd. 

ThemiStius  having  after  thefe  laft  words  declared  by  his  filence,  that  he  had  fi- 
nilhed  his  difcourfe,  Carntadts  addretling  himfelf,  as  his  adversary  had  done,  to  EJeu- 
tberius.,  returned  this  anfwer  to  it :  I  hoped  for  a  demonftration,  but  I  perceive  The* 
miftius  hopes  to  put  me  off  with  an  harangue,  wherein  he  cannot  have  given  me  a 
greater  opinion  of  his  parts,  than  he  has  given  me  diftruft  for  his  hyporhclis,  fince 
for  it  even  a  man  of  fuch  learning  can  bring  no  better  arguments.  The  rhetorical  part 
of  his  difcourfe,  though  it  make  not  the  leaft  part  of  it,  I  fhall  fay  nothing  to,  dc- 
figning  to  examine  only  the  argumentative  part,  and  leaving  it  to  Pbihpcnus  to  anfwer 
thofe  pafTages,  wherein  either  Paracelfus  or  chymifts  are  concerned.  I  fliall  obferve 
to  you,  that  in  what  he  has  faid  befides,  he  makes  it  his  bufinefs  to  do  thefe  two 
things.  The  one  to  propofe  and  make  out  an  experiment  to  dernonftrate  the  com- 
mon opinion  about  the  four  elements;  and  the  other,  to  infinuate  divers  things,  which 
he  thinks  may  repair  the  wcaknefe  of  his  argument,  from  experience,  and  upon  other 
accounts  bring  fome  credit  to  the  otherwife  defcncelefs  doctrine  he  maintains. 

To  begin  then  with  his  experiment  of  the  burning  wood,  it  feems  to  me  to  be  ob- 
noxious to  not  a  few  confiderable  exceptions. 

And  firft,  if  I  would  now  deal  rigidly  with  my  adverfary,  I  might  here  make  a 
great  queftion  of  the  very  way  of  probation,  which  he  and  others  employ,  without 
the  leaft  fcruple,  to  evince,  that  the  bodies  commonly  called  mixt  are  made  up  of 
earth,  air,  water,  and  fire,  which  diey  are  pleafed  alfo  to  call  elements ;  namely,  that 
upon  the  fuppofed  analyfis  made  by  the  fire  of  the  former  fort  of  concretes,  there  arc 
wont  to  emerge  bodies  refembling  thofe,  which  they  take  for  the  elements.  For,  not 
to  anticipate  here,  what  L  forefee  I  (hall  have  occafion  to  infill  on,  when  I  come  to 
difcourfe  with  Pbiloponui  concerning  the  right,  that  lire  has  to  pafs  for  the  proper  and 
univerfal  inftrument  of  analyzing  mixed  bodies  •,  not  to  anticipate  that,  I  fay,  if  I 
were  difpofed  to  wrangle,  I  might  allcdge,  that  by  Ibemijlius  his  experiment  it  would 
appear  rather,  that  thofe  he  calls  elements,  are  made  of  thofe  he  calls  mixed  bodies, 
than  mixed  bodies  of  the  elements.  For,  in  Tbtmijliifs's  analyzed  wood,  and  in- 
other  bodies  diflipated  and  altered  by  the  fire,  it  appears,  and  he  confetti's,  that, 
which  he  takes  for  elementary  fire  and  water,  are  made  out  of  the  concrete ;  but  it 
appears  not,  that  the  concrete  was  made  up  of  fire  and  water.  Nor  has  either  he,  or 
any  man,  for  aught  l\now,  of  his  perfuahon,  yet  proved,  that  nothing  can  be  ob- 
tained from  a  body  by  the  fire,  that  was  not  prc-exiftent  in  it. 

At  this  unexpected  objection,  not  only  Tbemijiiusy  but  the  reft  of  the  company  ap- 
peared not  a  little  furprized  ;  but  after  a  while,  Pbikpenus  conceiving  his  opinion,  as 
well  as  that  of  AriftotU,  concerned  in  that  objection :  you  cannot  hire  (fays  he,  to 
Carneades)  propofe  this  difficulty,  not  to  call  it  cavil,  otherwife  than  as  an  cxercife  of 
wir,  and  not  as  laying  any  weight  upon  it.  For  how  can  that  be  feparated  from  a 
thing,  that  was  not  exiftent  in  it  ?  When,  for  inftance,  a  refiner  mingles  gold  and 
lead,  a»d  expofing  this  mixture  upon  a  cupel  to  the  violence  of  the  fire,  thereby 
frparates  it  into  pure  and  refulgent  gold  and  lead  (which  driven  off  together  with  the 
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drofeof  the  gold,  is  thence  oiled  titbargyrum  auri)  can  any  man  doubt,  th  t  fees 
thcfe  two  fo  differing  fubftances  feparated  from  the  mafs,  that  they  were  cxifient  in 
it,  before  it  was  committed  to  the  fire  ? 

I  should  (replies  Carneades)  allow  your  argument  to  prove  fomething,  if,  as  men 
fee  the  refiners  commonly  take  beforehand  both  lead  and  gold  to  make  the  m.fs  you 
fpeak  of,  fo  we  did  fee  nature  pull  down  a  parcel  of  the  element  of  fire,  thit  is  fan- 
cied to  be  plated  I  know  not  how  many  thoufand  leagues  off,  contiguous  to  the  orb 
of  the  moon,  and  to  bler.fi  it  with  a  quantity  of  each  of  the  three  elements,  to  com- 
pofe  every  mixed  body,  upon  whofe  reiolution  the  fire  prefents  us  with  fire,  and  earth, 
and  the  reft.  And  let  me  add,  Vbiloponusy  that  to  make  your  rcafoning  cogent,  it 
muft  be  ftrit  proved,  that  the  fire  does  only  take  the  ejemcntary  ingredients  alunder, 
without  otherwife  altering  them.  For  elfc  it  is  obvious,  that  bodies  may  afford  fub- 
fhnccs,  which  were  not  pre-exiftcnt  in  them  ;  as  flefli  too  long  kept  produces  mag- 
gots ;  and  old  checfe,  mites  ;  which  I  fuppofe  you  will  not  affirm  to  be  ingredients  of 
thole- bodies.  Now  that  fire  docs  not  always  barely  feparaic  the  elementary  parts, 
but,  fometimes  at  leaft,  alter  alio  the  ingredients  of  bodies,  if  I  did  not  expect  ere 
long  a  better  occafion  to  prove  it,  I  might  make  probable  out  of  your  very  inftance, 
wherein  there  is  nothing  elementary  feparated  by  the  great  violence  of  the  refiner's 
fire  :  the  goH  and  lead,  which  are  the  two  ingredients  feparated  upon  the  analyfis 
being  confeflcdly  yet  perfectly  mixed  bodies,  and  the  litharge  being  lead  indeed,  but 
Itich  lead,  as  is  differing  in  conliftence  and  other  qualities  from  what  it  was  before. 
To  which  I  muft  add,  that  I  have  fometimes  feen,  and  io  queftionlefs  have  you,  much 
oftA  ncr,  fome  parcels  of  glafs  adhering  to  the  tcft  or  cupel,  and  this  glafs,  though 
emergent,  as  well  as  the  gold  or  litharge,  upon  your  analyfis,  you  will  not,  I  hope, 
allow  to  have  been  a  third  ingredient  of  the  mafs,  out  of  which  the  fire  produced  it. 

Both  Pbilcpcnus  and  Tbemijiius  were  about  to  reply,  when  Eleutberius  apprehending, 
that  the  profecution  of  this  difputc  would  take  up  time,  which  might  be  better  em- 
ployed, thought  fit  to  prevent  them,  by  faying  to  Carneades,  You  made  at  leaft  half 
a  promife,  when  you  firft  propofed  this  objection,  that  you  would  not  (now  at  leaft) 
irrfift  on  it ;  nor  indeed  does  it  fcem  to  be  of  abfolute  neceflity  to  your  caufc,  that  you 
ihould.  i  or  though  you  fliould  grant,  that  there  arc  elements,  it  would  not  follow^ 
that  there  muft  be  precifcly  four ;  and  therefore  I  hope  you  will  proceed  to  acquaint 
us  with  your  other  and  more  considerable  objections  againft  Tbemifiiu/s  opinion,  espe- 
cially fince  there  is  fo  great  a  difproportion  in  bulk  betwixt  the  earth,  water  and  air, 
on  the  one  part,  and  thofe  little  parcels  of  refembling  fubftances,  that  the  fire  fcparates 
from  concretes,  on  the  other  part,  that  I  can  lcarcc  think,  that  you  are  ierious,  when 
to  lofc  no  advantage  againft  your  adverfary,  you  feem  to  deny  it  to  be  rational,  to 
conclude  thefe  great  fimple  bodies  to  be  the  elements,  and  not  the  products  of  com- 
pounded ones. 

What  you  allcdgc  (replies  Carneades)  of  the  vaftnefs  of  the  earth  and  water,  has 
long  fince  made  me  willing  to  allow  them  to  be  the  greatcft  and  chief  mafies  of  matter 
to  .be  met  with  here  below  :  but  I  think  I  could  fhew  you,  if  you  would  give  me 
leave,  that  this  will  prove  only,  that  the  elements,  as  you  call  them,  are  the  chief 
bodies,  that  make  up  the  neighbouring  part  of  the  world,  but  not  that  they  are  fuch 
ingredients  as  every  mutt  body  muft  confift  of.  But  fince  you  challenge  me  of  fome- 
thing of  a  promife,  though  it  be  not  an  entire  one,  yet  I  fhall  willingly  perform  it. 
And  indeed  I  intended  not,  when  I  firft  mentioned  this  objection,  to  inlift  on  it  at 
prcfent  againft  Tbemijlius  (as  I  plainly  intimated  in  my  way  of  propofing  it)  being 
only  defirous  to  let  you  fee,  that  though  I  dilcerned  my  advantages,  yet  I  was  willing 
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to  forego  fome  of  them,  rather  than  appear  a  rigid  advcrfaiy  of  a  caufe  fo  weak,  that 
it  may  with  fafety  be  favourably  dealt  with.  But  I  muft  here  profels,  and  dcfire  you 
to  take  notice  or  it,  that  though  I  pafs  on  to  another  argument,  it  is  not  becaufe  1 
think  this  firft  invalid.  For  you  will  find,  in  the  progrels  of  our  difpute,  that  I  had 
fome  reafon  to  queftion  the  very  way  of  probation  imployed  both  by  Peripatetics  and 
Chymifts,  to  evince  the  being  aqd  number  of  the  elements.  For  that  there  are  fuch, 
and  that  they  are  wont  to  be  feparated  by  the  analyfis  made  by  fire,  is  indeed  taken 
for  granted  by  both  parties,  but  has  not  (for  aught  I  know)  been  fo  much  as  plaufi- 
bly  attempted  to  be  proved  by  either.  Hoping  then,  that  when  we  come  to  that  part 
of  our  debate,  wherein  confiderarions  celating  to  this  matter  are  to  be  treated  of,  you 
will  remember  what  I  have  now  faid,  and  that  I  do  rather  for  a  while  fuppofe,  than 
abfolutely  grant  the  truth  of  what  I  have  queftioned,  I  will  proceed  to  another  ob- 
jection. 

Aim  hereupon  Eltuibtrm  having  promifed  him  not  to  be  unmindful,  when  time 
ihould  fcrvc,  of  what  he  had  declared; 

I  consider  then  (fays  Carneada )  in  the  next  place,  that  there  are  divers  bodies,  out 
of  which  1  tcmiftius  will  not  prove  in  hade,  that  there  can  befo  many  elements  as  four 
extracted  by  the  fire.  And  I  (hould,  perchance,  trouble  him,  if  I  Ihould  afk  him,- 
tthat  Peripatetic  can  fliew  us  (I  fay  not,  all  the  four  elements,  for  that  would  be  too 
rigid  a  queftion,  but)  any  one  of  them  extracted  out  of  gold  by  any  degree  of  fire 
whatfocver.  Nor  is  gold  the  only  body  in  nature,  that  would  puzzle  an  Ariftote- 
lian  (that  is  no  more)  to  analyze  by  the  fire  into  elementary  bodies  ;  fincc,  for 
aught  I  have  yet  obferved,  both  filver  and  calcined  Venetian  talc,  and  fome  other 
concretes,  not  necefiary  here  to  be  named,  are  lb  fixt,  that  to  reduce  any  of  them 
into  four  heterogeneous  fubftances  has  hitherto  proved  a  talk  much  too  hard,  not  only 
for  the  difciples  of  Artptle,  but  thofe  of  Vulcan,  at  leaft,  whilft  the  latter  have  cm- 
ployed  only  fire  to  make  the  analyfis. 

The  next  argument  (continues  Carntades)  that  I  (hall  urge  againft  themftius's 
opinion  mall  be  this  j  that  as  there  are  divers  bodies,  whofe  analyfis  by  fire  cannot 
reduce  them  into  fo  many  heterogeneous  fubftances  or  ingredients  as  four,  -  fo  there 
are  others,  which  may  be  reduced  into  more,  as  the  blood  (and  divers  other  parts) 
of  men  and  other  animals ;  which  yield  when  analyzed  five  diftind  fubftances,  phlegm, 
fpirit,  oil,  fait  and  earth,  as  experience  has  fhewn  us  in  diftilling  man's  blood,  hartf- 
horn,  and  divers  other  bodies,  that,  belonging  to  the  animal-kingdom,  abound  with' 
a  not  uneafily  fcqueftrable  fait. 
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I AM  (fays  Carneades)  fo  unwilling  to  deny  Eleutberius  any  thing,  that  though,  be- 
fore the  reft  of  my  company,  I  am  refolved  to  make  good  the  part  I  have  under- 
taken of  afceptic;  yet  I  ftiall  readily,  fincc  you  will  have  it  fo,  lav  afide  for  a  while 
the  perfon  of  an  adverfary  to  the  Peripatetics  and  Chymifts ;  and  before  I  acquaint 
you  with  my  objections  again  ft  their  opinions,  acknowledge  to  you,  what  may  be 
(whether  truly  or  not)  tolerably  enough  added,  in  favour  of  a  certain  number  of 
principles  of  mixt  bodies,  to  that  grand  and  known  argument  from  the  analyfis  of 
compound  bodies,  which  I  may  poflibly  hereafter  be  able  to  confute. 

And  that  you  may  the  more  eafily  examine,  and  the  better  judge  of  what  I  have 
to  lay,  I  lhall  caft  it  into  a  pretty  number  of  diftind  propofitions,  to  which  I  Ihall 
not  premife  any  thing ,  becaufe  I  take  it  for  granted,  that  you  need  not  be  adver- 
tifed,  that  much  of  what  I  am  to  deliver,  whether  for  or  againft  a  determinate  number 
of  ingredients  of  mixt  bodies,  may  be  indifferently  applied  to  the  four  Peripatetic 
elements,  and  the  three  chymical  principles,  though  divers  of  my  objections  will 
more  peculiarly  belong  to  thefe  laft  named  j  becaufe  the  chymical  hypothecs  feem- 
ing  to  be  much  more  countenanced  by  experience  than  the  other,  it  will  be  expe- 
dient to  infill  chiefly  upon  the  difp  roving  of  that  •,  efpecially  iince  moft  of  the  argu- 
ments, that  are  employed  againft  it,  may,  by  a  little  variation,  be  made  to  conclude, 
at  leaft  as  ftrongly  againft  the  lefs  plaufible  Ariftotelian  doctrine. 

To  proceed  then  to  my  propofitions,  I  lhall  begin  with  this,  that 

Jt  feems  not  abfurd  to  conceive,  that  at  tbefirft  producliqn  of  mixt  todies,  the  univerfal 
matter,  whereof  tbey  among  other  parts  of  tbe  univerfe  confifted,  was  aclually  divided* 
into  little  particles,  of  fever al  fizes  and  fhapes,  varioufiy  moved. 

This  (fays  Carneades)  I  fuppofe  you  will  eafily  enough  allow.  For  befides  that, 
which  happens  in  the  generation,  corruption,  nutrition,  and  wafting  of  bodies,  that, 
which  we  difcover  partly  by  our  microfcopes  of  the  cxtream  ljttlenefs  of  even  the 
lcarce  lenfiblc  parts  of  concretes,  and  partly  by  the  chymical  rcfolutions  of  mixt 
bodies,  and  by  divers  other  operations  of  fpagyrical  fires  upon  them,  feems  fufficient- 
ly  to  manifeft  their  confifting  of  parts  very  minute,  and  of  differing  figures.  And 
that  there  docs  alfo  intervene  a  various  local  motion  of  fuch  fmall  bodies,  will  lcarce 
be  denied  ;  whether  we  chufe  to  grant  the  origin  cf  concretions  afligned  by  Epicurus, 
or  that  related  by  Mofes.  For  the  firft,  as  you  well  know,  fuppofes  not  only  all  mixt 
bodies,  but  all  others  to  be  produced  by  the  various  and  cafual  occurfions  of  atoms, 
moving  thcmfclvcs  to  and  fro  by  an  internal  principle  in  the  immenfe  or  rather  infinite 
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■Vacuum.  And  as  for  the  infpircd  hiftorian,  he,  informing  us,  that  the  great  and 
wife  author  of  things  did  not  immediately  create  plants,  beafts,  birds,  fcfe.  but  pro- 
duced them  out  of  thofe  portions  of  the  pre-exiftent,  though  created,  matter,  that 
he  calls  water  and  earth,  allows  us  to  conceive,  that  the  conftituent  particles,  whereof 
thefe  new  concretes  were  to  confift,  were  varioufly  moved,  in  order  to  their  being 
connected  into  the  bodies  they  were,  by  their  various  coalitions  and  textures,  to 
compofe. 

But  (continues  Carneades)  prcfuming,  that  the  firft  propofition  needs  not  be  longer 
infilled  on,  I  will  pafs  on  to  the  fecond,  and  tell  you  that 

Neither  is  it  impofftUe  that  of  thefe  minute  particles  divers  of  the  fmalleft  and  neighbour-  ft*  »■ 
ing  ones  were  here  and  there  officiated  into  minute  maffes  or  clufters,  and  did  by  their 
coalitions  eonftitutc  great  flare  of  fucb  little  primary  concretions  or  maffes,  as  were  not 
eafily  diffipaile  into  fucb  particles,  as  compofed  them. 

To  what  may  be  deduced,  in  favour  of  this  aflertion  from  the  nature  of  the  thing 
itfclf,  I  will  add  fomething  out  of  experience  •,  which,  though  I  have  not  known  i: 
ufed  to  fuch  a  purpofe,  feems  to  me  more  fairly  to  make  out,  that  there  may  be  ele- 
mentary bodies,  than  the  more  queftionable  experiments  of  Peripatetics  and  Chymifts 
prove,  that  there  arc  fuch.    I  confider  then,  that  gold  will  mix  and  be  colliquated 
not  only  with  filver,  copper,  tin  and  lead,  but  with  antimony,  Regulus  Mar  lis,  and 
many  other  minerals,  with  which  it  will  conrfpofe  bodies  very  differing  both  from  gold, 
and  the  other  ingredients  of  the  refuking  concretes.    And  the  fame  gold  will  alio  by 
common  aqua  regis,  and  (I  fpeak  it  knowingly)  by  divers  other  menftruums  be  re- 
duced into  a  feeming  liquor,  infbmuch,  that  the  corpufcles  of  gold  will,  with  tRofe 
of  the  menftruum,  pafs  through  cap-paper,  and  with  them  alfo  coagulate  into  a  cryf- 
talline  fait.    And  I  have  further  tried,  that  with  a  fmall  quantity  of  a  certain  faline 
fubftance  I  prepared,  I  can  eafily  enough  fublime  gold  into  the  form  of  red  cryftals, 
of  a  confiderable  length  ;  and  many  other  ways  may  gold  be  difguifed,  and  help  to 
conftitute  bodies  of  very  differing  natures  both  from  it  and  from  one  another,  and 
neverthelefs  be  afterward  reduced  to  the  felf-fame  numerical,  yellow,  fixt,  ponde- 
rous and  malleable  gold  it  was  before  its  commixture.    Nor  is  it  only  the  fixedeft  of 
metals,  but  the  mod  fugitive,  that  I  may  employ  in  favour  of  our  propofition  :  for 
quickfilver  will,  with  divers  metals,  compofe  an  amalgam  ;  with  divers  menftruums,  • 
it  lccms  to  be  turned  into  a  liquor ;  with  aqua  forth,  it  will  be  brought  into  either  a 
red  or  white  powder,  or  precipitate  •,  with  oil  of  vitriol,  into  a  pale  yellow  one ;  with 
fulphur,  it  will  compofe  a  blood- red  and  volatile  cinabar  •,  with  fome  faline  bodies, 
it  will  afcend  in  form  of  a  fair,  which  will  be  diffoluble  in  water  •,  with  tegulus  of 
antimony  and  filver,  I  have  feen  it  fublimed  into  a  kind  of  cryftals    with  another 
mixture,  I  reduced  it  into  a  malleable  body,  into  a  hard  and  brittle  fubftance  by 
another  :  and  fome  there  are,  who  afnrm,  that  by  proper  additaments  they  can  reduce 
quickfilver  into  oil,  nay  into  glafs,  to  mention  no  more.    And  yet  out  of  all  thefe 
exotic  compounds,  wc  may  recover  the  very  lame  running  mercury,  that  was  the 
main  ingredient  of  them,  and  was  fo  difguifed  in  them.    Now  the  reafon  (proceeds 
Carneades)  that  I  have  reprefented  thefe  things  concerning  gold  anil  quickfilver,  is, 
that  it  may  not  appear  abfurd  to  conceive,  that  fuch  little  primary  maffes  or  clutters, 
as  our  propofition  mentions,  may  remain  undlffipaced,  notwithftant!ing  their  entering 
into  the  compofition  of  various  concretions,  fincc  the  corpufdes  of  gold  and  mer-  • 
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airy,  though  they  be  not  primary  concretions  of  the  moft  minute  particles  of  matter, 
but  confeffedly  mixed  bodies,  arc  able  to  concur  plentifully  to  the  compoiition  of 
feveral  very  differing  bodies,  without  lofing  their  own  nature  or  texture,  or  having 
their  cohefion  violated  by  the  divorce  of  their  aflbciated  parts  or  ingredients. 

Give  me  leave  to  add  (fays  Eleutbmus)  on  this  occafion,  to  what  you  now  ob- 
ferved,  that  as  confidently  as  fome  chymifts,  and  other  modern  innovators  in  philo- 
fophy  arc  wont  to  object  againft  the  Peripatetics,  that  from  the  mixture  of  their  four 
elements  there  could  arife  but  an  inconfiderable  variety  of  compound  bodies  •,  yet, 
if  the  Ariftotelians  were  but  half  as  well  verfed  in  the  works  of  nature,  as  they  arc 
in  the  writings  of  their  mailer,  the  propofed  objection  would  not  fo  calmly  triumph, 
as  for  want  of  experiments  they  are  fain  to  fuffcr  it  to  do.  For  if  we  affign  to  the 
corpufcles,  whereof  each  element  confifts,  a  peculiar  fize  and  fhape,  it  may  eafiiy 
enough  be  manifefted,  that  fuch  diffcringly-figured  corpufcles  may  be  mingled  in  fuh 
various  proportions,  and  may  be  connected  To  many  feveral  ways,  that  an  almoft  in- 
credible number  of  varioully  qualified  concretes  may  be  compofed  of  them.  Efpe- 
.cially  fincc  the  corpufcles  of  one  element  may  barely,  by  being  allbciared  among 
themfelves,  make  up  little  mafies  of  differing  fize  and  figure  from  their  conftituent 
parts :  and  fince  alfo,  to  the  ftndt  union  of  fuch  minute  bodies  there  ieems  often- 
times nothing  rcquifite,  befides  the  bare  contact  of  a  great  pan  of  their  furfaces. 
And  how  great  a  variety  of  phaenomena  the  fame  matter,  without  the  addition  of 
any  other,  and  only  feveral  ways  difpolcd  or  contexed,  is  able  to  exhibit,  may  partly 
appear  by  the  multitude  of  differing  engines,  which  by  the  contrivances  ot  fkilful 
mechanicians,  and  the  dexterity  of  expert  workmen,  may  be  made  of  iron  alone. 
Bu^  in  our  prefent  cafe,  being  allowed  to  deduce  compound  bodies  from  four  very 
differently  qualified  forts  of  matter,  he,  who  fhall  but  confider,  what  you  frefhly 
took  notice  of,  concerning  the  new  concretes  refulting  from  the  mixture  of  incor- 
porated minerals,  will  fcarce  doubt,  but  that  the  four*  elements,  managed  by  nature  a 
Ikill,  may  afford  a  multitude  of  differing  compounds. 

I  am  thus  far  of  your  mind  (fays  Carntadts)  that  the  Ariftotelians  might  with  pro- 
bability deduce  a  much  greater  number  of  compound  bodies  from  the  mixture  of 
their  four  elements,  than  according  to  their  prefent  hypothefis  they  can,  if  inftead  of 
vainly  attempting  to  deduce  the  variety  and  proprieties  of  all  mixed  bodies  from  the 
combinations  ana  temperaments  of  the  four  elements,  as  they  are  (among  them)  en- 
dowed with  the  four  firft  qualities,  they  had  endeavoured  to  do  it  by  the  bulk  and 
figure  of  the  fmalleft  parts  of  thofe  fuppoled  elements.  For  from  thefe  more  ca- 
tholic and  fruitful  accidents  of  the  elementary  matter  may  fpring  a  great  variety  of 
textures,  upon  whofe  account  a  multitude  of  compound  bodies  may  very  much  differ 
from  one  another.  And  what  I  now  obferve  touching  the  four  Peripatetic  elements, 
may  be  alfo  applied,  mutatis  mutandis  (as  they  fpeak)  to  the  chymical  principles.  But 
(to  take  notice  of  that  by  the  by)  both  the  one  and  the  other  muft,  I  fear,  call  into 
their  affiftancc  fomcthing,  that  is  not  elementary,  to  excite  or  regulate  the  motion  of 
the  parts  of  the  matter,  and  difpofe  them  after  the  manner  rcquifite  to  the  conftitution 
of  particular  concretes.    For  that  othcrwifc  they  are  like  to  give  us  but  a  very  im- 

iicrtect  account  of  the  origin  of  very  many  mixed  bodies,  it  would,  I  think,  be  no 
i.trd  matter  to  pcrfuade  you,  if  it  would  not  fpend  time,  and  were  no  digreffion,  to 
examine,  what  they  are  wont  to  alledge  of  the  origin  of  the  textures  and  qualities  of 
mixed  bodies,  from  a  certain  fubftantial  form,  whofe  origination  they  leave  more 
ohucure  than  what  it  is  allumcd  to  explicate. 
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J  Jball  not  peremptorily  deny,  that  from  moft  of  fucb  mixed  bodies,  as  partake  either  of  ani-  P~f.  nt 
mal  or  vegetable  nature,  there  may,  by  the  help  of  the  fire,  be  actually  obtained  a  de- 
terminate number  ( whether  three,  four,  or  Jive,  or  fewer  or  more)  of  fubftances,  worthy 
of  differing  denominations. 

Of  the  experiments,  that  induce  me  to  make  this  conceffion,  I  am  like  to  have  oc- 
cafion  enough  to  mention  feveral  in  the  profecution  of  my  difcourfe.  And  therefore, 
that  I  may  not  hereafter  be  obliged  to  trouble  you  and  myfclf  with  needlefs  repeti- 
tions, I  lhall  now  only  define  you  to  take  notice  of  fuch  experiments,  when  they 
ihall  be  mentioned,  and  in  your  thoughts  refer  them  hither. 

To  thefe  three  conoeflions,  I  have  but  this  fourth  to  add,  that 

//  may  likewife  be  granted,  that  thofe  diftincl  fubftances,  which  concretes  generally  either  t^,  |*. 
afford,  or  are  made  up  of,  may,  without  very  much  inconvenience,  be  called  the  elements 
or  principles  of  them. 

Whew  I  laid,  without  very  much  inconvenience,  I  had  in  my  thoughts  that  fobcr 
admonition  of  Galen,  cum  de  re  conftat,  de  verbis  mm  eft  Utigandum.  And  therefore 
alio  I  fcruple  not  to  fay,  elements  or  principles,  partly  becaufe  the  chymifts  are  wont 
to  call  the  ingredients  of  mixed  bodies,  principles,  as  the  Ariftotelians  name  them, 
elements  •,  I  would  here  exclude  neither  :  and,  partly  becaufe  it  feems  doubtful,  whe- 
ther the  fame  ingredients  may  not  be  called  principles  ,  as  not  being  compounded  of 
any  more  primary  bodies ;  and  elements,  in  regard  that  all  mixed  bodies  are  com- 
pounded of  them.  But  I  thought  it  requifite  to  limit  my  conceffion,  by  premifing 
the  words,  very  much,  to  the  word  inconvenience ;  becaufe,  that  though  the  inconve- 
nience of  calling  the  diftind  fubftances,  mentioned  in  the  propofition,  elements  or 
principles,  be  not  very  great,  yet  that  it  is  impropriety  of  fpecch,  and  confequcntly 
in  a  matter  of  this  moment  not  to  be  altogether  overlooked,  you  will  perhaps  think, 
as  well  as  I,  by  that  time  you  Hull  have  heard  the  following  part  of  my  difcourfe, 
by  which  you  will  beft  difcern  what  conftruction  to  put  upon  the  former  propofitions, 
and  how  far  they  may  be  looked  upon,  as  things  that  1  concede  as  true,  and  how 
far  as  things  1  only  rcprefent  as  fpecious  enough  to  be  fit  to  be  confidcrcd. 

And  now  Eleutherius  (continues  Cameades)  1  mud  relume  the  perfon  of  a  fceptic, 
and,  as  fuch,  propofe  fome  part  of  what  may  be  cither  difiiked,  or  at  leaft  doubted 
of,  in  the  common  hypothefis  of  the  chymifts  •,  which  if  I  examine  with  a  little  the 
more  freedom,  I  hope  I  need  not  defire  you  (a  perfon  to  whom  I  have  the  happinels 
of  being  fo  well  known)  to  look  upon  it  as  fomcthing  more  fuitablc  to  the  employ- 
ment, whereto  die  company  has,  for  this  meeting,  doomed  me,  than  either  to  my 
humour  or  my  cuftom. 

Now  though  I  might  prefent  you  many  things  againft  the  vulgar  chymical  opinion 
of  the  three  principles,  and  the  experiments  wont  to  be  alledged  as  demonftr.uions  of 
it;  yet  thofe  I  fhall  at  prefent  offer  you,  may  be  conveniently  enough  comprehended 
in  four  capital  confutations  :  touching  all  which  I  fhall  only  premi'e  this  in  general, 
that  fince  it  is  not  my  prefent  talk  fo  much  to  aftcrt  an  hypothefis  of  my  own,  as  to 
give  an  account  wherefore  I  fufpect  the  truth  of  that  of  the  chymifts,  it  ou<-!u  not 
to  be  expected,  that  all  my  objections  fhouid  be  of  the  ir.cft  cogent  fort,  fince  it  is 
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reafon  enough  to  doubt  of  a  propofed  opinion,  that  there  appears  no  cogent  reafon 

for  it. 

To  come  then  to  the  objections  themfelves  j  I  confider  in  the  firft  place,  that  not- 
withftandingwhat  common  chymifts  have  proved  or  taught,  it  may  rcafonably  enough 
he  doubted,  how  far,  and  in  what  fenfe,  fire  ought  to  be  cftcemed  the  genuine  and 
univcrfal  inftrumcnt  of  analyzing  mixed  bodies. 

This  doubt,  you  may  remember,  was  formerly  mentioned,  but  fo  tranfiently  dif- 
courfed  of,  that  it  will  now  be  fit  to  infift  upon  it }  and  manifeft,  that  it  was  not  fo 
inconfidcrately  propofed  as  our  adverfaries  then  imagined. 

But,  before  I  enter  any  further  into  this  dilquifition,  I  cannot  but  here  take  no- 
tice, that  it  were  to  be  wifhed,  our  chymifts  had  clearly  informed  us,  what  kind  of 
divifion  of  bodies  by  fire  mult  determine  the  number  of  the  elements  :  for  it  is  no- 
thing near  fo  cafy,  as  many  fcem  to  think,  to  determine  diftin&ly  the  effects  of  heat, 
as  I  could  cafily  manifeft,  if  I  had  leifure  to  fhew  you,  how  much  the  operations  of 
fire  may  be  diverfified  by  circumftances.  But  not  wholly  to  pafs  by  a  matter  of  th» 
importance,  I  will  firft  take  notice  to  you,  that  guaiacum  (for  inftance)  burnt  with 
an  open  fire  in  a  chimney,  is  fequeftered  into  allies  and  foot,  whereas  the  fame  wood, 
diftilled  in  a  retort  does  yield  far  other  heterogeneities  (to  ufe  the  Helmontian  cxpref- 
fion)  and  is  refolved  into  oil,  fpirit,  vinegar,  water  and  charcoal ;  the  laft  of  which, 
to  be  reduced  into  afties,  requires  the  being  farther  calcined  than  it  can  be  in  a  clofe 
veffel.  Befides,  having  kindled  amber,  and  held  a  clean  filver  fpoon,  or  fomc  other 
concave  and  fmooth  veflel,  over  the  fmoke  of  its  flame,  I  obferved  the  foot,  into 
which  that  fume  condenfed,  to  be  very  differing  from  any  thing,  that  I  had  obferved 
to  proceed  from  the  fteam  of  amber  purpofely  (for  that  is  not  ufual)  diftilled  per  ft 
in  clofe  veflels.  Thus  having,  for  trial's  fake,  kindled  camphirc,  and  catched  the 
fmoke,  that  copioufly  afcended  out  of  the  flame,  it  condenfed  into  a  black  and  undu* 
ous  foot,  which  would  not  have  been  gueffed  by  the  fmell  or  other  properties  to  have 
proceeded  from  camphire  :  whereas  having  (as  I  fhall  otherwhere  more  fully  declare) 
cxpofed  a  quantity  of  that  fugitive  concrete  to  a  gentle  heat  in  a  clofe  glafs-veffel,  it 
fublimed  up  without  feeming  to  have  loft  any  thing  of  its  whitenefs,  or  its  nature  \ 
both  which  it  retained,  though  afterwards  1  fo  increafed  the  fire,  as  to  bring  it  to 
fufion.  And,  befides  camphire,  there  are  divers  other  bodies  (that  I  elfewherc  name) 
in  which  the  heat  in  clofe  veflels  is  not  wont  to  make  any  feparation  of  heterogenei- 
ties, but  only  a  comminution  of  parts,  thofe  that  rife  firft  being  homogeneal  with  the 
others,  though  fubdivided  into  fmaller  particles:  whence  fublimations  have  been 
ftyk-d,  Tbe  PeftUs  of  (be  Chymifts.  But  not  here  to  mention  what  1  elfewhere  take 
notice  of,  concerning  common  brimftone  once  or  twice  fublimed,  that,  expofcd  to  a 
moderate  fire  in  fubliming-pots,  it  rifes  all  into  dry,  and  almoft  taftelefs,  flowers : 
whereas  being  expofed  to  a  naked  fire,  it  affords  ftore  of  a  faline  and  fretting  liquor ; 
not  to  mention  this,  I  fay,  I  will  further  obferve  to  you,  that  as  it  is  confiderable  in 
the  analyfis  of  mixt  bodies,  whether  the  fire  act  on  them,  when  they  arc  cxpofed  to 
the  open  air,  or  fhut  up  in  clofe  veflels,  fo  is  the  degree  of  fire,  by  which  the  analy- 
fis is  attempted,  of  no  fmall  moment.  For  a  mild  balneum  will  fever  unfermented 
blood  (for  inftance)  but  into  phlegm  and  caput  morluum,  the  latter  whereof  (which  I 
have  fomctimes  had)  hard,  brittle,  and  of  divers  colours  (tranfparcnt  almoft  like 
tortoHe-Jhell)  preffed  by  a  good  fire  in  a  retort  yields  a  fpirit,  an  oil  or  two,  and  a  vo- 
latile f.ilt,  befides  another  caput  morluum.  It  may  be  alio  pertinent  to  our  prefent  de- 
figu,  to  take  notice  of  what  happens  in  the  making  and  dillilling  of  foapi  for  by  one 
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degree  of  fire,  the  fait,  the  water,  and  the  oil  or  greafe,  whereof  that  fa&itious 
concrete  is  made  up,  being  boiled  up  together,  are  eafily  brought  to  mingle  ami  in- 
corporate into  one  mafs  ;  but  by  another  and  further  degree  of  heat,  the  fame  mafs 
may  be  again  divided  into  an  oleaginous  and  aqueous,  a  faline  and  an  earthy  part. 
And  fo  we  may  obferve,  that  impure  filver  and  lead  being  expofed  together  to  a  mo- 
derate fire,  will  thereby  be  colliquated  into  one  mafs,  and  mingle  per  minima,  as  they 
fpeak  j  whereas  a  much  vehementer  fire  will  drive  or  carry  off  the  bafer  metals  (I 
mean  the  lead,  and  the  copper  or  other  alloy)  from  the  filver,  though  not,  for  aught 
appears,  feparate  them  from  one  another.  Befides,  when  a  vegetable  abounding  in 
fixed  fait  is  analyzed  by  a  naked  fire,  as  one  degree  of  heat  will  reduce  it  into  afhes, 
(as  the  chymifts  themfclves  teach  us)  fo,  by  only  a  further  degree  of  fire,  thofe  afhes 
may  be  vitrified  and  turned  into  glafs.  I  will  not  ftay  to  examine,  how  far  a  mere 
chymift  might  on  this  occafion  demand,  if  it  be  lawful  for  an  Ariftotelian  to  make 
aflies  (which  he  miftakes  for  mere  earth)  pafs  for  an  element,  becaufe  by  one  degree 
of  fire  it  may  be  produced,  why  a  chymift  may  not  upon  the  like  principle  argue, 
that  glafs  is  one  of  the  elements  of  many  bodies,  becaufe  that  alio  may  be  obtained 
from  them,  barely  by  the  fire  ?  I  will  not,  I  fay,  lofe  time  to  examine  this,  but  ob- 
ferve, that  by  a  method  of  applying  the  fire,  fuch  fimilar  bodies  may  be  obtained 
from  a  concrete,  as  chymifts  have  not  been  able  to  feparate  j  either  by  barely  burning 
it  in  an  open  fire,  or  by  barely  diftilling  it  in  clofe  veflcls.  For  to  me  it  feems  very 
confiderable,  and  I  wonder,  that  men  have  taken  fo  little  notice  of  it,  that  1  have 
not,  by  any  of  the  common  ways  of  diftillation  in  clofe  veffels,  fcen  any  fcparation 
made  of  fuch  a  volatile  fait  as  is  afforded  us  by  wood,  when  that  is  firft  by  an  open 
fire  divided  into  afhes  and  foot,  and  that  foot  is  afterwards  placed  in  a  ftrong  retort, 
and  compelled  by  an  urgent  fire  to  part  with  its  fpirit,  oil  and  fait.  For  though  I 
dare  not  peremptorily  deny,  that  in  the  liquors  of  guaiacum  and  other  woods  dis- 
tilled in  retorts  after  the  common  manner,  there  may  be  faline  parts,  which  by  reafon 
of  the  analogy  may  pretend  to  the  name  of  fome  kind  of  volatile  falts ;  yet  queftion- 
lefs  there  is  a  great  difparity  betwixt  fuch  falts,  and  that  which  we  have  fomctimcs 
obtained  upon  the  firft  diftillation  of  foot  (though  for  the  moft  part  it  has  not  been 
feparated  from  the  firft  or  fecond  rectification,  and  fometimcs  not  till  the  third).  For 
we  could  never  yet  fee  feparated  from  woods  analyzed  only  the  vulgar  way  in  clofe 
veflcls,  any  volatile  fait  in  a  dry  and  faline  form,  as  that  of  loot,  which  we  have  often 
had  very  cryftallinc,  and  geometrically  figured.  And  then,  whereas  the  faline  parts 
of  the  fpirits  of  guaiacum,  idc.  appear  upon  diftillation  fluggifh  enough,  the  fait  of 
foot  feems  to  be  one  of  the  moft  volatile  bodies  in  all  nature  ;  and  if  it  be  well  made 
will  readily  afcend  with  the  mild*  heat  of  a  furnace,  wanned  only  by  the  lingle  wick 
of  a  lamp,  to  the  top  of  the  higheft  glafs  veffels  that  arc  commonly  made  ufc  of  for 
diftillation.  And  befides  all  this,  the  tafte  and  fmeli  of  the  fait  of  foot  arc  exceed- 
ing differing  from  thofe  of  the  fpirits  of  guaiacum,  iir.  and  tlv  former  not  only  fimlls 
and  taftes  much  lcls  like  a  vegetable  fuk,  than  like  that  of  harifnom,  and  other 
animal  concretes;  but  in  divers  other  properties  feems  more  of  k  n  to  the  family  of 
animals,  than  to  that  of  vegetable  falts,  as  I  may  ellewhere  '^God  permitting)  have 
an  occafion  more  particularly  to  declare.  1  might  likewifc  by  fume  other  examples 
manifeft,  that  the  chymifts,  to  have  dealt  clearly,  ought  to  have  more  explicitly  and 
particularly  declared  by  what  degree  of  fire,  and  in  what  manner  of  application  of 
it,  thev  would  have  us  judge  a  divifion  made  by  the  lire  to  be  a  tr.:c  fanatyfis  into 
their  principles,  ana  the  productions  or"  it  to  deferve  the  iu;r.c  if  elcmentr.ry  bodies. 
But  it  is. time,  that  I  proceed  to  mention  the  particular  r.v ins,  that  incline  me  tu 
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doubt,  whether  the  fire  be  the  true  and  univerfal  analyzer  of  mixt  bodies  ;  of  which 
realbns,  what  has  been  already  objected  may  pafs  for  one. 

In  the  next  place,  I  obierve,  that  there  are  fome  mixt  bodies,  from  which  it  has 
not  been  yet  made  appear,  that  any  degree  of  fire  can  fcparate- either  fait,  or  fulpJiur, 
or  mercury,  much  lefs  all  the  three.  The  rnoft  obvious  inftancc  of  this  truth  is  gold,, 
which  is  a  body  fo  fixed,  and  wherein  the  elementary  ingredients  (if  it  have  any)  arc 
lb  firmly  united  to  each  other,  that  wc  find  not  in  the  operations,  wherein  gold  is 
expoledtothe  fire,  how  violent  focver,  that  it  does  difcernably  Co  much  as  loleof  its 
fixednefs  or  weight,  fo  far  is  it  from  being  diffipated  into  thole  principles,  whereof 
one  at  leaft  is  acknowledged  to  be  fugitive  enough  j  and  fo  juftly  did  the  fpagyricaL 
poet  fomewhere  exclaim, 

Cunfia  adto  miris  silk  csmpagibus  hacrtnt. 

And  I  mull:  not  omit  on  this  occafion  to  mention  to  you,  Eleutherius.,  the  memo- 
es     rablc  experiment,  that  1  remember  I  met  with  in  Cafio  Clavats*  who,  though  a 
ci.,«,     lawyer  by  profeflion,  feems  to  have  had  no  fmall  curiofity  and  experience  in  chymical 
Jr^'a   affairs.    He  relates  then,  that  having  put  into  one  fmall  earthen  veflel,  an  ounce  of 
ojjftfj.   the  rnoft  pure  gold,  and  into  another  the  like  weight  of  pure  filver,  he  placed  them 
both  in  that  part  of  a  glafs-houfe  furnace,  wherein  the  workmen  keep  their  metal  (as 
our  Englifli  artificers  call  their  liquid  glafs)  continually  melted ,  and,  that  having 
there  kept  both  the  gold  and  the  filver  in  conftant  fufion  for  two  months  together, 
he  afterwards  took  them  out  of  the  furnace  and  the  veffels,  and  weighing  both  of 
them  again,  found,  that  the  filver  had  not  loft  above  a  12th  part  of  its  weight,  but 
the  gold  had  not  of  his  loft  any  thing  at  all.    And  though  our  author  endeavours  to 
give  us  of  this  a  fcholaftic  realon,  which  I  fuppofe  you  would  be  as  little  fatisfied  • 
with,  as  I  was  when  I  read  it ;  yet  for  the  matter  of  fact,  which  will  ferve  our  pre- 
fent  turn,  he  affurcs  us,  that  though  it  be  ftrange,  yet  experience  itfclf  taught  it  him 
to  be  rnoft  true. 

And  though  there  be  not  perhaps  any  other  body  to  be  found  fo  perfectly  fixed  as 
gold,  yet  there  are  divers  others  fo  fixed  or  compofed,  at  leaft  of  fo  ftrictly  united 
parts,  that  1  have  not  yet  obferved  the  fire  to  fcparate  from  them  any  one  of  the 
t  hymifts  principles.    1  need  not  tell  you,  what  complaints  the  more  candid  and  judi- 
cious of  the  chymifts  themfelves  are  wont  to  make  of  thofe  boafters,  that  confidently 
pretend,  that  they  have  extracted  the  fait  or  fulphur  of  quickfilvcr,  when  they  have 
difguifed  it  by  additaments,  wherewith  it  rcfcmbles  -the  concretes,  whofe  names  are 
given  it ;  whereas  by  a  fkilful  and  rigid  examen,  it  may  be  eafily  enough  ftripped 
of  its  difguifes,  and  made  to  appear  again  in  the  priftine  form  of  running  mercury. 
The  pretended  falts  and  fulphurs  being  fo  far  from  being  elementary  parts  cxtra&ed 
out  of  the  body  of  mercury,  that  they  are  rather  (to  borrow  a  term  of  the  gramma- 
rians) de-compound  bodies,  made  up  of  the  whole  metal  and  the  menftruum,  or 
other  additaments  employed  to  difguifc  it.    And  as  for  filver,  I  never  could  fee  any 
degree  of  fire  make  it  part  with  any  of  its  three  principles.    And  though  the  experi- 
ment lately  mentioned  from  Claveus  may  beget  a  fufpicion,  that  filver  may  be  difli- 
patcd  by  fire,  provided  it  be  extremely  violent  and  very  lafting    yet  it  will  not  necef- 
farily  follow,  that  becaufc  the  fire  was  able  at  length  to  make  the  filver  lofe  a  little 
of  its  weight,  it  was  therefore  able  to  diflipate  it  into  its  principles.    For  firft  I  might 
allege,  that  I  have  obferved  little  grains  of  filver  to  lie  hid  in  the  fmall  cavities  (per- 
haps glaffed  over  by  a  vitrifying  heat)  in  crucibles,  wherein  filver  has  been  long  kept 
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In  fufion,  whence  fome  goldfmiths  of  my  acquaintance  make  a  benefit  by  grinding 
fuch  crucibles  to  powder,  to  recover  out  of  them  the  latent  particles  of  filver.  And 
hence  I  might  argue,  that  perhaps  Claveus  was  miftaken,  and  imagined,  that  filver 
to  have  been  driven  away  by  the  fire,  that  indeed  lay  in  minute  parts  hid  in  his  cru- 
cible, in  whofe  pores  fo  fmall  a  quantity,  as  he  miffed  of  fo  ponderous  a  body,  might 
very  well  lie  concealed. 

But  fecondly,  admitting,  that  fome  parts  of  the  filver  were  driven  away  by  the 
violence  of  the  fire,  what  proof  is  there,  that  it  was  either  the  fait,  the  fulphur,  or 
the  mercury  of  the  metal,  and  not  rather  a  part  of  it  homogeneous  to  what  remain- 
ed ?  for  befides  that  the  filver,  that  was  left,  fecmcd  not  fenfibly  altered,  which  pro- 
bably would  have  appeared,  had  fo  much  of  any  one  of  its  principles  been  fcparated 
from  it ;  we  find  in  other  mineral  bodies  of  a  lefs  permanent  nature  than  filver,  that 
the  fire  may  divide  them  into  fuch  minute  parts,  as  to  be  able  to  carry  them  away 
with  itfclf,  without  at  all  deftroying  their  nature.  Thus  we  fee,  that  in  the  refining 
of  filver,  the  lead,  that  is  mixed  with  it  (to  carry  away  the  copper  or  other  ignoble 
mineral  that  embaflcs  the  filver)  will,  if  it  be  let  alone,  in  time  evaporate  away  upon 
the  teft ;  but  if  (as  is  molt  ufual  amongft  thofe,  that  refine  great  quantities  of  metals 
together)  the  lead  be  blown  off  from  the  filver  by  bellows,  that,  which  would  elfe 
Jiave  gone  away  in  the  form  of  unheeded  fteams,  will,  in  great  part,  be  collected 
not  far  from  the  filver,  in  the  form  of  a  darkilh  powder  or  calx  ;  which,  becaufe  it 
Is  blown  off  from  filver,  they  call  litharge  of  filver.    And  thus  Agriccla  in  divers  ApMt  it 


moft  part)  white  bubbles  i  which  therefore  the  Greeks,  and,  in  imitation  of*  them, 
our  drugfters  call  pompholyx :  and  others  more  heavy  partly  adhere  to  the  fides  of 
the  furnace,  and  partly  (efpecially  if  the  covers  be  not  kept  upon  the  pots)  fall  to  the 
ground,  and  by  reafon  of  their  alhy  colour,  as  well  as  weight,  were  called  by  the 
lame  Greeks  oW«V,  which,  I  need  not  tell  you,  in  their  language  fignifies  alhes.  I 
might  add,  that  1  have  not  found,  that  from  Venetian  talc  (I  fay  Venetian,  becaufe  I 
have  found  other  kinds  .of  that  mineral  more  open)  from  the  lapis  offifragus  (which 
the  fhops  call  oftiocolla)  from  Mufcovia  glafs,  from  pure  and  fufible  fand  (to  mention 
now  no  other  concretes)  thofe  of  my  acquaintance,  that  have  tried,  have  been  able 
by  the  fire  to  leparate  any  one  of  the  hypoftatical  principles  :  which  you  will  the  lefs 
fcruple  to  believe,  if  you  confider,  that  glafs  may  be  made  by  the  bare  colliquation 
of  the  fait  and  earth  remaining  in  the  allies  of  a  burnt  plant,  and  that  yet  common 
glafs,  once  made,  does  fo  far  refill  the  violence  of  the  fire,  that  moft  chymifts  think 
it  a  body  more  undcftroyable  than  gold  itfelf.    For  if  the  artificer  can  fo  firmly  unite, 
Aich  comparative  grofs  particles  as  thofe  of  earth  and  fait,  that  make  up  common 
alhes,  into  a  body  indiffoluble  by  fire,  why  may  not  nature  affociate  in  divers  bodies 
the  more  minute  elementary  corpufcles,  Ihe  has  at  hand,  too  firmly  to  let  them  be 
feparable  by  the  fire  ?    And  on  this  occafion,  Eleutberius,  give  me  leave  to  mention 
to  you  two  or  three  flight  experiments,  which  will,  I  hope,  be  found  more  pertinent 
to  our  prefent  difcourfe,  than  at  firft  perhaps  they  will  appear.    The  firft  is,  that, 
having  (for  trial's  fake)  put  a  quantity  of  that  fugitive  concrete,  camphire,  into  a 
glafs  veilel,  and  placed  it  in  a  gentle  heat,  I  found  it  (not  leaving  behind,  according 
to  my  eftimate,  not  fo  much  as  one  grain)  to  fublime  to  the  top  of  the  veffel  into 
flowers  j  which  in  whitenefs,  fmell,  &c.  feemed  not  to  differ  from  the  camphire  itfelf. 
Another  experiment  is  that  of  Htlmnt>  who  in  fcveral  place*  affirms,  that  a  coal 
Vol.  I.  Q^qq  kept 
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kept  in  a  glafs  exactly  clofed  will  never  be  calcined  to  allies,  though  kept  never  fo 
dole  in  a  ftrong  lire.  To  countenance  which,  I  fhall  tell  you  this  trial  of  my  own, 
that  having  fometimes  diftilled  fome  woods,  as  particularly  box,  whilft  our  caput 
mortuum  remained  in  the  retort,  it  continued  black  like  charcoal,  though  the  retort 
were  earthen,  and  kept  red-hot  in  a  vehement  lire :  but  as  foon  as  ever  it  was  brought 
out  of  the  candent  veflel  into  the  open  air,  the  burning  coals  did  haftily  degenerate 
or  fall  afunder,  without  the  afliftance  of  any  new  calcination,  into  pure  white  alhes. 
And  to  thefe  two  I  /hall  add  but  this  obvious  and  known  obfervation,  that  common 
fulphur  (if  it  be  pure  and  freed  from  its  vinegar)  being  leifurely  fublimed  in  clofe 
veflels,  rifes  into  dry  flowers,  which  may  be  prcfently  melted  into  a  body  of  the  fame 
nature  with  that  which  afforded  them.  Though,  if  brimftone  be  burnt  in  the  open 
air,  it  gives,  you  know,  a  penetrating  fume,  which  being  caught  in  a  glafs-bell,  con- 
denfes  into  that  acid  liquor  called  oil  of  fujphur  per  campanam.  The  ufc  I  would 
make  of  thefe  experiments,  collated  with  what  I  lately  told  you  out  of  Agricola,  is 
this,  that  even  among  the  bodies,  that  are  not  fixt,  there  arc  divers  of  fuch  a  texture, 
that  it  will  be  hard  to  make  it  appear,  how  the  fire,  as  chymifts  are  wont  to  imptoy 
ic,  can  refolve  them  into  elementary  fubftances.  For  fome  bodies  being  of  fuch  a 
texture,  that  the  fire  can  drive  them  into  the  cooler  and  lefe  hot  part  of  the  veflels, 
wherein  they  are  included,  and,  if  need  be,  remove  them  from  place  to  place,  to 
fly  the  greateft  heat,  more  eafily  than  it  can  divorce  their  elements  (efpecially  without 
the  afliftance  of  the  air)  we  fee  that  our  chymifts  cannot  analyze  them  in  clofe  veflels,. 
and  of  other  compound  bodies  the  open  fire  can  as  little  feparate  the  elements.  For 
what  can  a  naked  fire  do  to  analyze  a  mixt  body,  if  its  component  principles  be  fo 
minute,  and  fo  ftrictly  united,  that  the  corpufcles  of  it  need  lefs  heat  to  carry  them 
up,  than  is  requifite  to  divide  them  into  their  principles  ?  So  that  of  fome  bodies 
the  fire  cannot  in  clofe  veflels  make  any  anah/fis  at  all  j  and  others  will  in  the  open 
air  fly  away  in  the  forms  of  flowers  or  liquors,  before  the  heat  can  prove  able  ta  divide 
them  into  their  principles.  And  this  may  hold,  whether  the  various  fimilar  parts  of 
a  concrete  be  combined  by  nature  or  by  art  •,  for  in  factitious  fal  armoniac  we  find  the 
common  and  the  urinous  (alts  fo  well  mingled,  that  both  in  the  open  fire,  and  in  fub- 
liming  veflels  they  rife  together,  as  one  fait,  which  feems  in  fuch  veflels  irrefoluble  by 
fire  alone.  For  I  can  fhew  you  fal  armoniac,  which  after  the  ninth  fublimation  docs 
ftill  retain  its  compounded  nature.  And  indeed  I  fcarce  know  any  one  mineral,  from 
which  by  fire  alone  chymifts  are  wont  to  fever  any  fubftance  fimplc  enough  to  deferve 
the  name  of  an  element  or  principle.  For  though  out  of  native  cinnabar  they  diftil 
quickfilvcr,  and  though  from  many  of  thofc  ftones,  that  the  antients  called  Pyrit;s% 
they  fublime  brimftone,  yet  both  that  quickfilvcr  and  this  fulphur,  being  very  often 
the  fame  with  the  common  minerals,  that  arc  fold  in  the  fhops  under  thofe  names* 
are  thcmfelves  too  much  compounded  bodies  to  pals  for  the  elements  of  fuch.  And 
thus  much,  Eleutberius,  for  the  fecond  argument,  that  belongs  to  my  firft  confidera- 
tion  ;  the  odiers  I  fhall  the  lefs  infift  on,  becnufc  I  have  dwelt  fo  long  upon  this. 

Proceed  wethen,  in  the  next  place,  to  confiderthat  there  are  divers  leparations  to 
be  made  by  other  means,  which  cither  cannot  at  all,  or  elfc  cannot  fo  well  be  made 
by  the  fire  alone.  When  gold  and  filver  arc  melted  into  one  mafs,  it  would  lay  a 
great  obligation  upon  refiners  and  goldfmirhs,  to  tench  them  the  art  of  fcparating 
them  by  tne  fire,  without  the  trouble  and  charge  they  are  fain  to  be  at  to  fever  them. 
Whereas  they  may  be  very  eafily  parted  by  the  amiOori  of  fpirit  of  nitre  or  aqua, 
fortis  •,  which  the  French  therefore  call  aw  as  depart.  So  likewife  the  metalline  part 
of  vitriol  will  not  be  fo  eafily  and  conveniently  feparated  from  the  faline  part,  even 
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by  a  violent  fire,  as  by  the  aflufion  of  certain  alkalizate  falts,  in  a  liquid  form,  upon 
the  folution  of  vitriol  made  in  common  water.  For  thereby  the  acid  fait  of  the  vi- 
triol leaving  the  copper,  it  had  corroded,  to  join  with  the  added  falts,  the  metalline 
part  will  be  precipitated  to  the  bottom  almolt  like  mud.  And  that  I  may  not  give 
inftances  only  in  decompound  bodies,  I  will  add  a  not  ufelefs  one  of  another 
kind.  Not  only  chymifts  have  not  been  able  (for  aught  is  vulgarly  known)  by  fire 
alone  to  feparate  true  fulphur  from  antimony  i  but  though  you  may  find  in  their  books 
many  plaufible  procefies  of  extracting  it,  yet  he,  that  mall  make  as  many  fruitlefsf 
trials  as  I  have  done  to  obtain  it,  by  mod  of  them  will,  I  fuppole,  be  eafily  per- 
fiiaded,  that  the  productions  of  fuch  procefies  are  antimonial  fulphurs  rather  in  name 
than  nature.  But  though  antimony  fubfimcd  by  itfelf  is  reduced  but  to  a  volatile 
powder,  or  antimonial  flowers,  of  a  compounded  nature  like  the  mineral,  that  afford* 
them  j  yet  I  remember,  that  fome  years  ago  I  fublimed  out  of  antimony  a  fulphur,  and 
that  in  greater  plenty  than  ever  1  faw  obtained  from  that  mineral,  by  a  method,  which 
I  fhall  therefore  acquaint  you  with,  becaufe  chymifts  fecm  not  to  have  taken  notice,  of 
what  importance  fuch  experiments  may  be  in  the  indagation  of  the  nature,  and  cfpecial- 
ly  of  the  number  of  the  elements.  Having  then  purpofely  for  trial  fake  digefled  eight 
ounces  of  good  and  well  powdered  antimony  witn  twelve  ounces  of  oil  of  vitriol,  in  a 
well  ftopped  glafs-veflel,  for  about  fix  or  (even  weeks  j  and  having  caufed  the  mafe 
(grown  hard  and  brittle)  to  be  diftilled  in  a  retort  placed  in  fand,  with  a  ftrong  fire  ;  we 
found  the  antimony  to  be  fo  opened,  or  altered  by  the  menftruum,  wherewith  it  had 
been  digefted,  that  whereas  crude  antimony  forced  up  by  the  fire,  arifesonty  in  flowers, . 
our  antimony  thus  handled  afforded  us  partly  in  the  receiver,  and  partly  in  the  neck 
and  at  the  top  of  the  retort,  about  an  ounce  of  fulphur,  yellow  and  brittle  like 
common  brimftone,  and  of  fo  fulphureous  a  fmell,  that  upon  the  unluting  the  vefiels 
it  infected  the  room  with  a  icarce  fupportabfe  ftink.  And  this  fulphur,  befides  the 
colour  and  fmell,  had  the  perfect  inflammability  of  common  brimftone,  and  would 
immediately  kindle  (at  the  flame  of  a  candle)  and  burn  blue  like  it.  And  though  it 
feemed,  that  the  long  digeftion,  wherein  our  antimony  and  menftruum  were  detained, 
did  conduce  to  the  better  unlocking  of  the  mineral,  yet  if  you  have  not  the  leifurC 
to  make  fo  long  a  digeftion,  you  may,  by  incorporating  with  powdered  antimony  a 
convenient  quantity  of  oil  of  vitriol,  and  committing  them  immediately  to  diftilla- 
tion,  obtain  a  little  fulphur  like  unto  the  common  one,  and  more  combuftible  than, 
perhaps,  you  will  at  firft  take  notice  of.  For  I  have  obferved,  that  though  (after  its 
being  firft  kindled)  the  flame  would  fomctimes  go  out  too  foon  of  itfelf,  if  the  fame 
lump  of  fulphur  were  held  again  to  the  flame  of  a  candle,  it  would  be  rekindled  and 
burn  a  pretty  while,  not  only  after  the  fecond,  but  after  the  third  or  fourth  accen- 
fion.  You,  to  whom  I  think  I  Ihewed  my  way  of  difcovering  fomething  of  fulphu- 
reous in  od  of  vitriol,  may  perchance  fulpect,  Eleutberius,  either  that  this  fubftancc 
was  fome  venereal  fulphur,  that  lay  hid  in  that  'liquor,  and  was  by  this  operation 
only  reduced  into  a  manifeft  body ;  or  elfe,  that  it  was.  a  compound  of  the  unctuous 
parts  of  the  antimony,  and  the  faline  ones  of  the  vitriol,  in  regard,  that  (as  Cunlberuh.  t. 
informs  us)  divers  learned  men  would  have  fulphur  to  be  nothing  but  a  mixture,  °*£'l*'m 
made  in  the  bowels  of  the  earth,  of  vitriolate  fpirits  and  a  certain  combuftible  fub- 
llance :  but  the  quantity  of  fulphur  we  obtained  by  digeftion  was  much  too  great 
tO  have  been  latent  in  the  oil  of  vitriol.  And  that  vitriolate  fpirits  are  not  neceflary 
to  the  conftru&ion  of  fuch  a  fulphur  as  ours,  I  could  eafily  manifeft,  if  I  would' 
acquaint  you  wirh  the  feveral  ways,  by  which  I  have  obtained,  though  not  in  ft ach 
plenty,  a  fulphur  of  antimony,  coloured  and  combuftible  like  common  brimftone. 
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And  though  I  am  not  now  minded  to  difcover  them,  yet  I  (hall  tell  you,  that  «*• 
fatisfy  fome  ingenious  men,  that  diftilled  vitriolate  fpirits  are  not  ncceflary  to  the  ob- 
taining of  fuch  a  fulphur  as  we  have  been  confidering,  I  did  by  the  bare  diftilJation' 
of  only  fpirit  of  nitre,  from  its  weight  of  crude  antimony,  feparate,  in  a  fhort  time, 
a  yellow  and  very  inflammable  fulphur  -,  which,  for  aught  I  know,  deferves  as  much 
the  name  of  an  element,  as  any  thing,  that  chymifts  arc  wont  to  feparate  from  any 
mineral  by  the  fire.    I  could  perhaps  tell  you  of  other  operations  upon  antimony, 
whereby  that  may  be  extracted  from  it,  which  cannot  be  forced  out  of  it  by  the  fire  ; 
but  I  fhall  refervc  them  for  a  fitter  opportunity,  and  only  annex  at  prefent  this  flight 
but  not  impertinent  experiment :  that  whereas  I  lately  obferved  to  you,  that  the  uri- 
nous and  common  falts,  whereof  falarmoniac  confifts,  remained  unfeVercd  by  the  fire 
in  many  fucceffive  fublimations,  they  may  be  cafily  fcparated,  and  partly  without  any 
fire  at  all,  by  pouring  upon  the  concrete  finely  powdered,  a  folution  of  fait  of  tartar, 
or  of  the  fait  of  wood-aflies :  for  upon  your  diligently  mixing  of  thefe,  you  will; 
find  your  nofe  invaded  with  a  very  ftrong  fmell  of  urine,  and  perhaps  too  your  eyes- 
forced  to  water,  by  the  fame  lubtile  and  piercing  body,  that  produces  the  ftink  ;  both 
thclc  effects  proceeding  from  hence,  that  by  the  alcab'zate  fait,  the  fca  fait,  that  en- 
tered the  compofuion  of  the  fal  armoniac,  is  mortified  and  made  more  fixt,  and 
thereby  a  divorce  is  made  between  it  and  the  volatile  urinous  fait  •,  which  being  at 
once  fct  at  liberty,  and  put  into  motion,  begins  prefently  to  fly  away,  and  to  offend 
the  noflrils  and  eyes  it  meets  with  by  the  way.    And  if  the  operation  of  thefe  falts 
be  in  convenient  glafles  promoted  by  warmth,  though  but  by  that  of  a  bath,  the  af- 
cending  (learns  may  eafily  be  caught  and  reduced  into  a  penetrant  fpirit,  abounding" 
with  a  fait,  which  I  have  fometimes  found  to  be  fcparable  in  a  crystalline  form.  I 
might  add  to  thefe  inflances,  that  whereas  lublirnate,  confiding,  as  you  know,  of 
falts  and  quickfilver  combined  and  carried  up  together  by  heat,  may  be  fublimcdr 
I  know  not  how  often,  by  a  like  degree  of  fire,  without  fuffering  any  divorce  of  the- 
component  bodies,  the  mercury  may  be  eafily  fevered  from  the  adhering  falts,  if  the 
fiiblimate  be  diddled  from  fait  of  tartar,  quick  lime,  or  fuch  alkalizatc  bodies.  But 
I  will  rather  obferve  to  you,  Eleutbtrius^  what  divers  ingenious  men  have  thought 
fomewhat  ftrangc  •,  that  by  fuch  an  additament,  that  feems  but  only  to  promote  the 
fcparation,  there  may  be  eafily  obtained  from  a  concrete,  that  by  the  fire  alone  is 
eafily  divifiblc  into  all  the  elements,  that  vegetables  are  fuppofed  to  confift  of,  Inch 
a  fimilar  fubflance,  as  diflers  in  many  refpects  from  them  all,  and  confequently  has 
by  many  of  the  moll  intelligent  chymifts  been  denied  to  be  contained  in  the  mixt 
body.    For  1  know  a  way,  and  have  praclifcd  it,  whereby  common  tartar,  without 
the  addition  of  any  thing,  that  is  not  perfectly  a  mineral,  except  falt-petre,  may 
by  one  d  ill  ill  at  ion  in  an  carthcrn  retort  be  made  to  afford  good  ftore  of  real  fait 
readily  uiffoluble  in  water  \  which  1  found  to  be  neither  acid,  nor  of  the  fincll  of 
tartar,  and  to  be  almoft  as  volatile  as  fpirit  of  wine  itfelf,  and  to  be  indeed  of  l'o  dif- 
fering a  nature  from  all,  that  is  wont  to  be  feparated  by  fire  from  tartar ;  that  divers 
learned  men,  with  whom  1  difcourfed  of  it,  could  hardly  be  brought  to  believe,  that 
fo  fugitive  a  fait  could  be  afforded  by  tartar,  till  I  aflured  it  tliem  upon  my  own 
knowledge.    And  if  I  did  not  think  you  apt  to  fufpecl  me  to  be  rather  too  backward 
than  too  forward  to  cred::  or  affirm  unlikely  things,  I  could  convince  you,  by  what  I 
have  yet  lying  by  me,  of  that  anomalous  (alt. 

The  fourth  thing,  that  I  fhall  allege  to  countenance  my  firil  confideration,  is,  that 
the  fire,  even  when  it  divides  a  body  into  fubflances  of  divers  confiftencies,  docs  not 
mofl  commonly  analyze  it  into  hypoitatical  principles,  but  only  difpofes  its  j.  arts  inta 
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new  textures,  and  thereby  produces  concretes  of  a  new  indeed,  but  yet  of  a  com- 
pound  nature.  This  argument  it  will  be  requifite  for  me  to  profeeute  fo  fully  here- 
after, that  I  hope  you  will  then  confefs,  that  it  is  not  for  want  of  good  proofs,  thai 
I  defire  leave  to  fufpend  my  proofs,  till  the  feries  of  my  difcourfc  mall  make  it  more 
proper  and  fcafonable  to  propofe  them. 

It  may  be  further  alleged  on  the  behalf  of  my  firft  confideration,  that  fome  fuch 
diftind  fubftances  may  be  obtained  from  fome  concretes  without  fire,  as  deferve  no 
lefs  the  name  of  elementary,  than  many,  that  chymifts  extort  by  the  violence  of  the 
fire. 

We  fie,  that  the  inflammable  fpirit,  or,  as  the  chymifts  efteem  it,  the  fulphur  of 
wine,  may  not  only  be  feparated  from  it  by  the  gentle  heat  of  a  bath,  but  may  be 
diftilled  either  by  the  help  of  the  fun-beams,  or  even  of  a  dunghill,  being  indeed  of 
fo  fugitive  a  nature,  that  it  isnoteafy  to  keep  it  from  flying  away,  even  without  the 
application  of  external  heat.  I  have  likewife  obferved,  that  a  veflcl  full  of  urine 
being  placed  in  a  dunghill,  the  putrefaction  is  wont,  after  fome  weeks,  fb  to  open 
the  body,  that  the  parts  difbanding  the  faline  fpirit,  will  within  no  very  long  time,  if 
the  vefiel  be  not  flopped,  fly  away  of  Melf ;  infomuch,  that  from  fuch  urine  I  have 
been  able  to  diftil  little  or  nothing  elfe  than  a  naufeous  phlegm,  inftcad  of  the  active 
and  piercing  fait  and  fpirit,  that  it  would  have  afforded,  when  firft  cxpoled  to  the 
fire,  if  the  veflcl  had  been  carefully  flopped. 

And  this  leads  me  to  confider,  in  the  fifth  place,  that  it  will  be  very  hard  to  prove, 
that  there  can  no  other  body  or  way  be  given,  which  will,  as  well  as  the  fire,  divide 
concretes  into  feveral  homogeneous  fubftances,  which  may  confequently  be  called 
their  elements  or  principles,  as  well  as  thole  feparated  or  produced  by  the  fire.  For 
fince  we  have  lately  fecn,  that  nature  can  fuccefsfully  employ  other  inftruments  than 
the  fire  to  feparate  diftincl  fubftances  from  mixed  bodies,  how  know  we,  but  that  na- 
ture has  made,  or  art  may  make,  fome  fuch  fubftancc,  as  may  be  a  fit  inftrumertt  to 
analyze  mixt  bodies,  or  that  fome  fuch  method  may  be  found  by  human  induftry  or 
luck,  by  whofe  means  compound  bodies  may  be  refolved  into  other  fubftances,  than 
fiich  as  they  are  wont  to  be  divided  into  by  the  fire  ?  And  why  the  products  of  fuch 
an  analyfis  may  not  as  juftly  be  called  the  component  principles  of  the  bodies,  that 
afford  them,  it  will  not  be  caly  to  flicw  ;  especially  fince  I  fhall  hereafter  make  it  evi- 
dent, that  the  fubftances,  which  chymifts  are  wont  to  call  the  falts,  and  fulphurs,  and 
mercuries  of  bodies,  are  not  fo  pure  and  elementary  as  they  prelume,  and  as  their 
hypothefis  requires.  And  this  may  therefore  be  the  more  freely  preflcd  upon  the 
chymifts,  becaufe  neither  the  Paracellians,  nor  the  Helmontians,  can  reject  it  with- 
out apparent  injury  to  their  rcl'pcdivc  mailers.  For  Helmont  does  more  than  once 
inform  his  readers,  that  both  Paracelfus  and  himfejf  were  poffcflbrs  of  the  famous  li* 
uor,  alkaheft,  which  for  its  great  power  in  refolving  bodies  irrefoluble  by  vulgar 
res,  he  fouicwherc  feems  to  call  Ignis  Gehenna.  To  this  liquor  he  afcribes  (and  that 
in  great  part  upon  his  own  experience)  fuch  wonders,  that  if  we  luppoic  them  all  true, 
I  am  fo  much  the  more  a  friend  to  knowledge  than  to  wealth,  that  I  fliould  think 
the  alkaheft  a  nobler  and  more  delirable  fecrct,  than  the  philolbphcrs  ftone  itfclf.  Of 
this  univerfal  dillblvent>ic  relates,  that  luving  digefted  with  it  for  a  competent  tima 
a  piece  of  oaken  charcoal,  it  was  thereby  reduced  into  a  couple  of  new  and  difiind 
liquors,  diicriminated  from  each  other  by  their  colour  and  fttuation,  and  that  the 
whole  body  of  the  coal  was  reduced  into  thole  liquors,  both  of  ihem  fcparable  from 
his  immortal  menftruum,  which  remained  as  tit  lor  fuch  operations  as  before.  And 
lie  moreover  tells  us  in  divers  places  of  his  writings,  that  by  his  powerful,  and  un- 
wearied 
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wearied  agent,  be  could  diflblve  metals,  marchafues,  ftonex,  vegetable  and  animal 
bodies  of  what  kind  foevcr,  and  even  glafs  itfclf  (fir It  reduced  to  powder)  and  in  a 
word,  all  kind  of  mixt  bodies  in  the  world,  into  their  feveral  fimiiar  fubftances 
without  any  refldence  or  caput  acrtuum.  Aod  laitly,  we  may  gather  this  further  from 
his  informations,  that  the  homogeneous  fubftances  obtainable  from  compound  bodies 
by  his  piercing  liquor,  were  oftentimes  different  enough  both  as  to  number  and  as  to 
nature,  from  thole  into  which  the  fame  bodies  are  wont  to  be  divided  by  common  fire. 
Of  which  I  wall  need  in  this  place  to  mention  no  other  proof,  than  that  whereas  we 
know,  that  in  our  common  analyfis  of  a  mixt  body,  there  remains  a  terreftriaJ  and 
very  fixed  fubftance,  oftentimes  afibciated  with  a  fait  as  fixed  j  our  author  tells  us, 
that  by  his  way  he  could  diftil  over  all  concretes  without  any  caput  mcrtuum,  and  coiv- 
fcquently  could  make  thofe  parts  of  the  concrete  volatile,  which  in  the  vulgar  analy- 
fis would  have  been  fixt.  So  that  if  our  chymifts  will  not  rejed  the  lblemn  and 
repeated  teftimony  of  a  perfon,  who  cannot  but  be  acknowledged  for  one  of  the 
ereateft  fpagyrifts,  that  they  can  boaft  of,  they  muft  not  deny,  that  there  is  to  be 
found  in  nature  another  agent  able  to  analyze  compound  bodies  lcls  violently,  and 
both  more  genuinely  and  more  univerfally  than  the  fire.  And  for  my  own  part; 
though  I  cannot  but  fay  on  this  occafion  what  (you  know)  our  friend  Mt.  Boyle  is 
wont  to  fay,  when  he  is  afked  his  opinion  of  any  ftrange  experiment,  Tkat  be,  (bat 
bath  feen  it,  bath  more  reafon  to  believe  it,  than  be  that  bath  tut  ,  yet  I  have  found 
Helmont  fo  faithful  a  writer,  even  in  divers  of  bis  improbable  experiments  (I  always 
except  that  extravagant  treatifc  De  Mcgnettca  Vulnerum  Curatione,  which  fomc  of  his 
friends  affirm  to  have  been  firlt  publifhed  by  his  enemies)  that  I  think  it  fomcwhat 
harfh  to  give  him  the  lye,  efpecialh/  to  what  he  delivers  upon  his  own  proper  tria). 
And  I  have  heard  from  very  credible  eyc-witneftcs  fomc  things,  and  feen  fome  others 
myfelf,  which  argue  fo  ftrongly,  that  a  circulated  fait,  or  a  menltruum  (fuch  as  it 
may  be)  may,  by  being  abftrafted  from  compound  bodies,  whether  mineral,  animal, 
or  vegetable,  leave  them  more  unlocked  than  a  wary  naturalift  would  eafily  believe ; 
that  I  dare  not  confidently  meafure  the  power  of  nature  and  art  by  that  of  the  men- 
ftruums,  and  other  inflrumcnts  that  eminent  chymifts  themftlves  are  as  yet  wont  to 
employ  about  the  analyzing  of  bodies-,  nor  deny,  that  a  menftruum  may  at  leaft 
from  this  or  that  particular  concrete  obtain  fome  apparently  fimiiar  fubftance,  differing 
from  any  obtainable  from  the  fame  body  by  any  degree  or  manner  of  application  of 
the  fire.  And  I  am  the  more  backward  to  deny  peremptorily,  that  there  may  be 
fuch  openers  of  compound  bodies,  becaufe  among  the  experiments,  that  make  me 
fpeak  thus  warily,  there  wanted  not  fome,  in  which  it  appeared  not,  that  one  of  the 
fubftances,  not  feparable  by  common  fires  and  menftruums,  could  retain  any  tiling 
of  the  fait,  by  which  the  feparation  was  made. 

And  here,  Eleutberius  (fays  Carneades)  I  fhould  conclude  as  much  of  my  difcourfe 
as  belongs  to  the  firft  confidcration  I  propofed,  but  that  I  forcfee,  that  what  I  have 
delivered  will  appear  liable  to  two  fuch  ipecious  objections,  that  I  cannot  fafcly  pro- 
ceed any  further,  till  I  have  examined  them. 

And  firft,  one  fort  of  oppofers  will  be  forward  to  tell  me,  that  they  do  not  pre- 
tend by  fire  alone  to  feparate  out  of  all  compound  bodies  their  hypoftatical  princi- 
ples •,  it  being  fufficient,  that  the  fire  divides  them  into  fuch,  though  afterwards  they 
employ  other  bodies  to  colledt  the  fimiiar  parts  of  the  compound ;  as  it  is  known, 
that  though  they  make  ufe  of  water,  to  colledt  the  falinc  parts  of  afhes  from  the  tcr- 
reftrial,  wherewith  they  are  blended,  yet  it  is  the  fire  only,  that  incinerates  bodies,  and 
reduced  the  fix«d  part  of  them  into  the  fait  and  earth,  whereof  afhes  are  made  up. 
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This  objection  is  not,  I  confefs,  inconfiderable,  and  I  might  in  great  part  allow  of  it, 
without  granting  it  to  make  againft  mc,  if  1  would  content  myfelf  to  anfwer,  that  it 
is  not  againft  thofe,  chat  make  it,  that  I  have  been  difputing,  but  againft  thofe 
Tulgar  chymifts,  who  themfelves  believe,  and  would  fain  make  others  do  fo,  that 
the  fire  is  not  only  an  univcrfal,  but  an  adequate  and  fufficicnt  inftrument  to  analyze 
mixt  bodies  with.  For  as  to  their  practice  of  extracting  the  fixed  fait  out  of  aJhes 
by  the  affufion  of  water,  it  is  obvious  to  allege,  that  the  water  does  only  aflcmble  toge- 
ther the  fait  the  fire  had  before  divided  from  the  earth  :  as  a  fieve  does  not  further 
break  the  corn,  but  only  bring  together  into  two  diftinct  heaps  the  flower  and  the  bran, 
whofe  corpufcles  before  lay  promifcuoufly  blended  together  in  the  meal.  This  I  fay 
I  might  allege,  and  thereby  exempt  myielf  from  the  need  of  taking  any  farther  notice 
of  the  propofed  objection.  Uut  not  to  Lle*the  rife  it  may  afford  me  of  illuftrating 
the  matter  under  confidcration,  1  am  contei.t  briefly  to  confider  it,  as  far  forth  as  my 
prefent  difquifition  may  be  concerned  in  it. 

Not  to  repeat  then  what  has  been  already  anfwered,  X  fay  further,  that  though  I 
am  fo  civil  an  adverfary,  that  I  will  allow  the  chymifts,  after  the  fire  has  done  all  its 
work,  the  ufe  of  fair  water  to  make  their  extractions  with,  in  fuch  cafes  wherein  the- 
water  does  not  co-operate  with  the  fire  to  make  the  analyfis  \  Vet  fince  I  grant  this  buf 
upon  fuppofition,  that  the  water  does  only  wafh  off*  the  faline  particles,  which  the 
fire  alone  has  before  extricated  in  the  analyzed  body,  it  will  not  be  reafonable,  that 
this  conceflion  fhould  extend  to  other  liquors,  that  may  add  to  what  they  diffolve, 
nor  fo  much  as  to  other  cafes  than  thofe  newly  mentioned  :  which  limitation  I  defire 
you  would  be  pkafed  to  bear  in  mind,  till  I  Hull  anon  have  occafion  to  make  ufe  of 
it.    And  this  being  thus  premifed,  I  (hall  proceed  to  obferve, 

First,  that  miany  of  the  inftances  I  propofed  in  the  preceding  difcourfe  are  fuch, 
that  the  objection  we  are  confidering  will  not  at  all  reach  them.  For  fiie  can 
no  more  with  the  afliftance  of  water,  than  without  it,  feparate  any  of  the  three 
principles,  cither  from  gold,  fllrer,  mercury,  or  fome  other  of  the  concretes  named 
above. 

Hence  we  may  infer,  that  fire  is  not  an  univerfal  analyzer  of  all  mixt  bodies, 
fince  of  metals  and  minerals,  wherein  chymifts  have  moll  c::ercifed  themfelves, 
there  appear  fcarce  any,  which  they  are  able  to  analyze  by  fire,  nay,  from  which  they 
can  unqueftionably  feparate  lb  much  as  any  one  of  their  hypottatical  principles  •,  which 
may  well  appear  no  lmall  difparagement,  as  well  to  their  hypovhefis,  as  to  their  pre- 
tentions. 

It  will  alfo  remain  true,  notwithftanding  the  objection,  that  there  may  be  other 
ways,  than  the  wonted  analyfis  by  fire,  to  feparate  from  a  compound  body  fubftanccs 
as  homogeneous  as  thofe,  that  chymifts  fcruple  not  to  reckon  among  their  tria  prima^ 
(as  fome  of  them,  for  brevity  fake,  call  their  three  principles.) 

And  it  appears,  that  by  convenient  additaments  fuch  fubftances  may  be  feparatcd 
by  the  help  of  the  fire,  as  could  not  be  fo  by  the  fire  alone :  witnefs  die  fuiphur  of 
antimony. 

And  laftly,  I  muft  reprefent,  that  fince  it  appears  too,  that  the  fire  is  but  one  of 
the  iuftruments,  that  muft  be  employed  in  the  resolution  of  bodies,  we  may  reafonably 
challenge  the  liberty  of  doing  two  things.  For  whenever  any  menftruum  or  other 
fidditament  is  employed,  together  with  the  fire,  to  obtain  a  fuiphur  or  a  fait  from  a 
body,  we  may  well  take  the  freedom  to  examine,  whether  or  no  that  menftruum  do 
barely  help  to  feparate  the  principle  obtained  by  ir,  or  whether  there  intervene  not  a- 
coalition  of  the  parts  of  the  body  wrought  upon  with  thofe  of  the  mciifiruum, 
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•whereby  the  produced  concrete  may  be  judged  to  refult  from  the  union  of  both. 
And  it  will  be  farther  allowable  for  us  to  confider,  how  far  any  fubftance,  feparated 
by  the  help  of  fuch  additaments,  ought  to  pals  for  one  of  the  tria  prima    fincc  by 
one  way  or  handling  the  fame  mixt  body,  it  may,  according  to  the  nature  of  the  ad- 
ditaments, and  the  method  of  working  upon  it,  be  made  to  afford  differing  fub- 
ftances  from  it  by  other  additaments,  and  another  method,  nay  and  (as  may  appear 
by  what  I  formerly  told  you  about  tartar)  differing  from  any  of  the  fubftances,  into 
which  a  concrete  is  divifible  by  the  fire  without  additaments,  though,  perhaps,  thole 
additaments  do  not,  as  ingredients,  enter  the  compofition  of  the  obtained  body,  but 
only  diverfify  the  operation  of  the  fire  upon  the  concrete  •,  and  though  that  concrete 
by  the  fire  alone  may  be  divided  into  a.number  of  differing  fubftances,  as  great  as 
any  of  the  chymifts,  that  I  have  met  with,  teach  us  that  of  the  elements  to  be.  And 
having  faid  thus  much  (fays  Carneades )  to  the  objection  likely  to  be  propofed  by  fomc 
chymifts,  I  am  now  to  examine  that,  which  I  forefee  will  be  conhdendy  preffed  by 
divers  Peripatetics,  who,  to  prove  fire  to  be  the  true  analyzer  of  bodies,  will  plead, 
That  it  is  the  very  definition  of  heat  given  by  sfriJlo:!et  and  generally  received,  con- 
gregare  bomcgenta^  &  figregare  betercgenea^  *  to  alTcmble  things  of  a  refembling,  and 
'  disjoin  thole  of  a  differing  nature.'    To  this  I  anfwer,  that  this  effect  is  far  from 
being  lb  effemial  to  heat,  as  it  is  generally  imagined ;  for  it  rather  feems,  that  the  true 
and  genuine  property  of  heat  is,  to  let  a  moving,  and  thereby  to  diffociate  the  parts 
of  bodies,  and  lubdivide  them  into  minute  particles,  without  regard  to  their  being 
homogeneous  or  heterogeneous  ;  as  is  apparent  in  the  boiling  or  water,  the  diftilla- 
tion  of  quickfilver,  or  the  expofing  of  bodies  to  the  action  of  the  fire,  whofe  parts 
either  are  not  (at  leaft  in  that  degree  of  heat  appear  not)  diflimilar,  where,  all  that 
the  fire  can  do,  is  to  divide  the  body  into  very  minute  parts,  which  are  of  the  fame 
nature  with  one  another,  and  with  their  totum,  as  their  reduction  by  condenfation 
evinces.    And  even  when  the  fire  feems  moft  fo  congregate  bomogenea,  6?  fegregare  be- 
terogeneay  it  produces  that  effect  but  by  accident  j  for  the  fire  does  but  diffolve  the 
cement,  or  rather  matter  the  frame,  or  ftru&ure,  that  kept  the  heterogeneous  parts 
of  bodies  together,  under  the  common  form  j  upon  which  diffolution  the  component 
particles  of  the  mixt,  being  freed  and  fet  at  liberty,  do  naturally,  and  oftentimes 
without  any  operation  of  the  fire,  affociate  themfclvcs  each  with  its  like,  or  rather 
do  take  thofe  places,  which  their  fcveral  degrees  of  gravity  and  levity,  fixednefs  or 
volatility  (either  natural,  or  adventitious  from  the  impreffion  of  the  fire)  aflign  them. 
Thus  in  the  diftillation  (for  inftance)  of  man's  blood,  the  fire  does  firft  begin  to 
diffolve  the  nexus  or  cement  of  the  body  •,  and  then  the  water,  being  the  molt  vola- 
tile, and  eafy  to  be  extracted,  is  cither  by  the  igneous  atoms,  or  the  agitation  they  are 
put  into  by  the  fire,  firft  carried  up,  till  forfaken  by  what  carried  it  up,  its  weight 
finks  it  down,  into  the  receiver  :  but  all  this  while  the  other  principles  or  the  concrete 
remain  unfevered,  and  require  a  ftronger  degree  of  heat  to  make  a  feparation  of  its 
more  fixt  elements;  and  therefore  the  fire  muft  be  increafed,  which  carries  over  the 
volatile  fait  and  the  Jpirit,  they  being,  though  believed  to  be  differing  principles,  and 
though  really  of  different  confiftency,  yet  of  an  almoft  equal  volatility.    After  them, 
as  lels  fugitive,  comes  over  the  oil,  and  leaves  behind  the  earth  and  the  alcali,  which 
being  of  an  equal  fixednefs,  the  fire  fevers  them  not,  for  all  the  definition  of  the 
fchools.    And  if  into  a  red-hot  earthen  or  iron  retort  you  caft  the  matter  to  be  dif- 
tilled,  you  may  obferve,  as  I  have  often  done,  that  the  predominant  fire  will  carry 
Bp  all  the  volatile  elements  confufedly  in  one  fume,  which  will  afterwards  take  their 
places  in  the  receiver,  either  according  to  the  degree  of  their  gravity,  or  according 
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to  the  exigency  of  their  refpective  textures  j  the  fait  adhering,  for  the  moft  part,  to 
the  (ides  and  top,  and  the  phlegm  fattening  itfelf  there  too  in  great  drops,  the  oil 
and  fpirit  placing  themfelves  under,  or  above  one  another,  according  as  their  pon- 
derouinefs  makes  them  fwim  or  fink.  For  it  is  obfcrvable,  that  though  oil  or  liquid 
fulphur  be  one  of  the  elements  feparated  by  this  fiery  ana  ly  lis,  yet  the  heat,  which 
accidentally  unites  the  particles  of  the  other  volatile  principles,  has  not  always  the 
fame  operation  on  this,  there  being  divers  bodies,  which  yield  two  oils,  whereof  the 
one  finks  to  the  bottom  of  that  fpirit,  on  which  the  other  fwims  •,  as  I  can  (hew  you 
in  fome  oils  of  the  fame  deer's  blood,  which  arc  yet  by  me :  nay,  I  can  Ihew  you  two 
oils  carefully  made  of  the  fame  parcel  of  human  blood,  which  not  only  differ  ex- 
tremely in  colour,  but  fwim  upon  one  another  without  mixture,  and,  if  by  agitation 
confounded,  will  of  themfelves  divorce  again. 

And  that  the  fire  doth  oftentimes  divide  bodies,  upon  the  account,  that  fome  of 
their  parts  are  more  fixt,  and  fome  more  volatile,  how  far  foever  either  of  thefe  two 
may  be  from  a  pure  elementary  nature,  is  obvious  enough,  if  men  would  but  heed 
it  in  the  burning  of  wood,  which  the  fire  diflipates  into  fmoke  and  afties  :  for  not  only 
the  latter  of  thefe  is  confeffedly  made  up  of  two  fuch  differing  bodies  as  earth  and 
kit  j  but  the  former  being  condenfed  into  that  foot,  which  adheres  to  our  chimneys, 
difcovcrs  itfelf  to  contain  both  fait  and  oil,  and  fpirit  and  earth  (and  fome  portion  of 
phlegm  too)  which  being,  all  almoft,  equally  volatile  to  that  degree  of  fire,  which 
forces  them  up,  (the  more  volatile  parts  helping,  perhaps,  as  well  as  the  urgency 
of  the  fire,  to  carry  up  the  more  fixt  ones,  as  I  have  otten  tried  in  dulcified  colco- 
thar,  fublimed  by  fal  armoniac  blended  with  it)  are  carried  up  together,  but  may 
afterwards  be  feparated  by  other  degrees  of  fire,  whofe  orderly  gradation  allows  the 
difparity  of  their  volatilencls  to  difcover  itfelf.  Befides,  if  differing  bodies  united 
into  one  mafs  be  both  fufficiently  fixt,  the  fire  finding  no  parts  volatile  enough  to  be 
expelled  or  carried  up,  makes  no  feparation  at  all  •,  as  may  appear  by  a  mixture  of 
coUiquatcd  filver  and  gold,  whofe  component  metals  may  be  eafily  fever' d  by  aqua 
fortis  or  aqua  regis  (according  to  the  predominancy  of  the  filver  and  gold)  but  in 
the  fire  alone,  though  vehement,  the  metals  remain  unfeverM,  the  fire  only  dividing 
the  body  into  fmaller  particles  (whofe  littlenefs  may  be  argued  from  their  fluidity)  in 
which  either  the  little  nimble  atoms  of  fire,  or  its  brifk  and  numberlel>  ftrokes  upon  the 
veflels,  hinder  reft  and  continuity,  without  any  fequeftration  of  elementary  principles. 
Moreover,  the  fire  fometimes  does  not  feparate,  fo  much  as  unite,  bodies  of  a  differing 
nature ;  provided  they  be  of  an  almoft  refemhling  fixednefs,  and  have  in  the  figure 
of  their  parts  an  aptnel's  to  coalition,  as  we  fee  in  the  making  of  many  plaifters,  oint- 
ments, cVf.  And  in  fuch  metalline  mixtures  as  that  made  by  melting  together  two 
parts  of  clean  brafs  with  one  of  pure  copper,  of  which  fome  ingenious  tradefmen 
caft  fuch  curious  patterns  (for  gold  and  filver  works)  as  I  have  fometimes  taken  great 
pleafure  to  look  upon.  Sometimes  the  bodies  mingled  by  die  fire  are  differing 
enough  as  to  fixidity  and  volatility,  and"  yet  are  lo  combined  by  the  firft  operation 
of  the  fire,  that  iticlf  does  fcarce  afterwards  feparate  them,  but  only  pulverize 
them ;  whereof  an  inftancc  is  afforded  us  by  the  common  preparation  of  mercurius 
dulcis,  where  the  falinc  particles  of  the  vitriol,  fea-falt,  and  fometimes  nitre,  em- 
ployed to  make  the  fubhmacc,  do  fo  unite  themfelves  with  the  mercurial  particles 
made  ufc  of,  firlt  to  make  lublimate,  and  then  to  dulcify  it,  that  the  falinc  and  me- 
talline parts  arife  together  in  many  fuccefiive  fublimations,  as  if  they  all  made  but 
one  body.  And  fometimes  too,  the  fire  does  not  only  not  lever  the  differing  elements 
of  a  body,  but  combine  them  fo  firmly,  that  nature  hcrfelf  does  very  fcldom,  if 
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ever,  make  unions  lefs  diflblublc.  For  the  fire  meeting  with  fome  bodies  exceedingly 
and  almoft  equally  fixt,  inftead  of  making  a  separation,  makes  an  union  fo  ftriel, 
that  itfclf,  alone,  is  unable  to  diffolve  it)  as  we  lee,  when  an  alcalizate  fait  and  the 
tcrrcftrial  refiduc  of  the  afhes  are  incorporated  with  pure  land,  and  by  vitrification 
made  one  permanent  body,  (I  mean  the  coarfe  or  greenilh  fort  of  glafs)  that  mocks 
the  greateft  violence  of  the  fire,  which  though  able  to  marry  the  ingredients  of  k, 
yet  is  not  able  to  divorce  them.  I  can  (hew  you  fome  pieces  of  glafs,  which  I  faw 
flow  down  from  an  earthen  crucible  purpofely  expoied  for  a  good  while,  with  Giver 
in  it,  to  a  very  vehement  fire.  And  fome  that  deal  much  in  the  fufion  of  metals 
inform  me,  that  the  melting  of  a  great  part  of  a  crucible  into  glafs  is  no  great 
wonder  in  their  furnaces.  I  remember,  I  have  obferved  too  in  the  melting  of  great 
quantities  of  iron  out  of  the  ore,  by  the  help  of  ftore  of  charcoal  (for  they  affirm 
that  fca-coal  will  not  yield  a  flame  ftrong  enough)  that  by  the  prodigious  vehemence 
of  the  fire,  excited  by  vail  bellows  (made  to  play  by  great  wheels  turned  about  by 
water)  part  of  the  materials  cxpofed  to  it,  was,  inftead  of  being  analized,  colliquated, 
and  turned  into  a  dark,  fdtid,  and  very  ponderous  glafs,  and  that  in  fuch  quantity, 
that  in  fome  places  I  have  fcen  the  very  high-ways,  near  fuch  iron-works,  mended 
with  heaps  of  fuch  lumps  of  glals,  inftead  of  ftones  and  gravel.  And  I  have  alio 
obferved,  that  fome  kind  of  fire-ftone  itfclf,  having  been  employed  in  furnaces 
wherein  it  was  expofed  to  very  ftrong  and  lafting  fires,  has  had  all  its  fixed  parts  fo 
wrought  on  by  the  fire,  as  to  be  perfectly  vitrified,  which  I  have  tried  by  forcing 
from  it  pretty  large  pieces  of  perfect  and  tranfparent  glafs.  And  left  you  might 
think  Elcutbcrius,  that  the  qucftioned  definition  of  heat  may  be  demo  nil  rated,  by 
the  definition,  which  is  wont  to  be  given  and  acquiefced  in,  of  its  contrary  quality, 
cold ;  whofe  property  is  taught  to  be  tarn  bomogaua,  qttam  btterogenea  congregare*  give 
me  leave  to  rcprelcnt  to  you,  that  neither  is  this  definition  unqueftionable  j  for  not 
to  mention  the  exceptions,  which  a  logician,  as  fuch,  may  take  at  it,  I  confider, 
that  the  union  of  heterogeneous  bodies,  which  is  fuppofed  to  be  the  genuine  pro- 
duction of  cold,  is  not  performed  by  every  degree  of  cold.  For  we  fee,  for  inftance, 
(hat  in  the  urine  of  healthy  men,  when  the  liquor  has  been  fuffered  a  while  to  ftand, 
the  cold  makes  a  feparation  of  the  thinner  part  from  the  grofTer,  which  fubfides  to  the 
bottom,  and  grows  opacous  there  i  whereas,  if  the  urinal  be  warm,  thefe  parts  readily 
mingle  again,  and  the  whole  liquor  becomes  tranfparent  as  before.  And  when,  by 
glaciation,  wood,  ftraw,  duft,  water,  £srV.  are  fuppofed  to  be  united  into  one  lump 
of  ice,  the  cold  does  not  caufc  any  real  union  or  adonation  (if  I  may  fo  fpeak)  of 
thefe  bodies,  but  only  hardening  the  aqueous  parts  of  the  liquor  into  ice,  the  other 
bodies,  being  accidentally  prefent  in  that  liquor,  are  frozen  up  in  it,  but  not  really 
united.  And  accordingly,  if  we  expofe  a  heap  of  money,  confuting  of  gold,  filver 
and  copper  coins,  or  any  other  bodies  of  differing  natures,  which  are  deftitute  of 
aqueous  moifture,  capable  of  congelation,  to  never  fo  intenfe  a  cold,  we  find  not,, 
that  thefe  differing  bodies  arc  at  all  thereby  To  much  as  compared,  much  lefs  united 
together ;  and  even  in  liquors  themfelves  we  find  phenomena,  which  induce  us  to 
quefbon  the  definition,  which  we  are  examining.  If  Paracelfus  his  authority  were  to 
be  looked  upon  as  a  fufficicnt  proof  in  matters  of  this  nature,  1  might  here  infift  on 
that  procefs  of  his,  whereby  he  ceachts,  that  the  effence  of  wine  may  be  fever'd  from 
the  phlegm  and  ignoble  part  by  the  affiftance  of  congelation.  And  becaufc  much 
weight  has  been  laid  upon  this  procefs,  not  only  by  Paracclfians,  but  other  writers, 
fome  of  whomfcem  not  to  have  perilled  it  themfelves,  I  fliall  give  you  the  intirepaf- 
fage  in  the  author's  own  words,  as  I  lately  found  them  in  the  fixth  book  of  his 
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Jrcbidoxis,  an  cxtraft  whereof  I  have  yet  about  me  •,  and  it  founds  thus :  De  vino 
fciendum  eft,  fecem  pbkgmaque  ejus  ejfe  mineram,  6?  vim  fuhftantiam  effe  corpus,  in  quo 
confervaiur  efentia,  prout  auri  in  auro  latet  effcntia.  Juxta  quod  praclicam  nobis  ad 
memoriam  ponimus,  ut  non  oblivifcamur,  ad  bunt  modum ;  Recipe  Vinum  vttufliffimum  tj? 
optimum,  quod  habere  poteris,  colore  faporeque  ad  placitum  ;  boc  in  vas  vitreum  infundas, 
ut  tertian  ejus  partem  impleat,  tSjigiUo  Hemetis  occlufum  in  equina  ventre  menfibus  qua- 
tuor,  £s?  in  continuato  colore  teneatur,  qui  non  defitiat.    ^uo  peraSto,  hyeme,  cum  frigtts 

gelu  maxims  faviunt,  bispermenfem  exponatur,  ut  congelttur.  Ad  bum  modum  frigas 
vini  fpiritum  una  cum  ejus  fubftantia  protrudit  in  vim  centrum,  ac  feparat  a  pblegtnate : 
congelatum  abjice  j  quod  vera  congelatum  non  eft,  id  fpiritum  turn  fubftantia  eye  judicata. 
Hunt  in  pelicanum  pofitum  in  at  en*  digeftiont  non  odto  coltda  per  aliquod  temptts  manere 
finito  poft modum  eximito  vini  magifterium,  de  quo  locuti  fumus. 

But  I  dare  not,  Ekutberius,  lay  much  weight  upon  diis  procefs,  becaufe  I  have 
have  found,  that,  if  it  were  true,  it  would  be  but  feldom  practicable  in  this  country 
upon  the  beft  wine :  for  though  this  prefent  winter  hath  been  extraordinary  cold,  yet 
in  very  keen  frofts,  accompanied  with  lading  mows,  I  have  not  been  able  in  any 
meafure  to  freeze  a  thin  phial  full  of  fack ;  and  even  with  fnow  and  fait  I  could  freeze 
little  more  than  the  furface  of  it ;  and  I  fuppofe,  Eleutberius,  that  it  is  not  every  de- 
gree of  cold  that  is  capable  of  congealing  liquors,  which  is  able  to  make  fuch  an 
analyfu  (if  I  may  fo  call  it)  of  them  by  feparating  their  aqueous  and  fpirituous 
parts :  for  I  have  fometimes,  though  not  often,  frozen  feverally  red-wine,  urine  and 
milk,  but  could  not  obferve  the  expected  reparation.  And  the  Dutchmen,  that 
were  forced  to  winter  in  that  icy  region  near  the  arctick  circle,  called  Nova  Zembla, 
although  they  relate,  as  we  fholl  fee  below,  that  there  was  a  feparation  of  parts  made 
in  their  frozen  beer  about  the  middle  of  November,  yet  of  the  freezing  of  their  fack 
in  December  following  they  give  but  this  account :  Tea  and  our  fack,  vobicb  is  fo  hot, 
was  frozen  very  bard,  fo  that  when  we  were  every  man  to  have  bis  part,  we  were  forced 
to  melt  it  in  the  fire ;  wbicb  we  fhared  every  fecond  day,  about  half  a  pint  for  a  man, 
wherewith  we  were  forced  to  fuftain  ourfehes.  In  which  words  they  imply  not,  that 
their  fack  was  divided  by  the  froft  into  differing  fubftances,  after  fuch  manner  as  their 
beer  had  been.  AH  which  notwithstanding,  Eleutberius,  fuppoie  that  it  may  be 
made  to  appear,  that  even  cold  fometimes  may  congregare  bomcgenea,  is  beterogeneit 
fegregare ;  and  to  manifeft  this,  I  may  tell  you,  that  I  did  once,  purpofcly,  caufc  to 
be  decocted  in  fair  water  a  plant  abounding  with  fulphureous  and  fpirituous  pans ; 
and  having  expofed  the  decoction  to  a  keen  North-wind  in  a  very  frofty  night,  I 
obferved,  that  the  more  aqueous  parts  of  it  were  turned  by  the  next  morning  into 
ice,  towards  the  innermoft  part  of  which,  the  more  agile  and  fpirituous  parts,  as  I 
then  conjectured,  having  retreated,  to  fhun,  as  much  as  might  be,  their  invironing 
enemy,  they  had  there  prelerved  themfelvcs  unfrozen  in  the  form  of  a  high  coloured 
liquor;  the  aqueous  and  fpirituous  parts  having  been  fo  flightry  (blended  rather 
than)  united  in  the  decoction,  that  they  were  eafily  fcparable  by  fuch  a  degree  of 
cold,  as  would  not  have  been  able  to  have  divorced  the  parts  of  urine  or  wine, 
which  by  fermentation  or  digeftion  are  wort,  as  trial  has  informed  me,  to  be  more 
intimately  affociatcd  each  widi  other.  But  I  have  already  intimated,  Ekutberius, 
that  I  fhall  not  inlift  on  this  experiment,  not  only  becaufe,  having  made  it  but  once, 
I  may  poflibly  have  been  miftaken  in  it;  but  alio  (and  that  principally)  bceauie 
of  that  much  more  full  and  eminent  experiment  of  the  feparative  virtue  of  extreme 
cold,  that  was  made  againft  their  wills,  by  the  formentioned  Dutchmen  that  wintered 
in  Nova  Zembla ;  the  relation  of  whofe  voyage  being  a  very  fcarcc  book,  it  will  not 
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be  amifs  to  give  you  that  memorable  part  of  it,  which  concerns  our  prefent  fheme, 
as  I  caufed  the  paflage  to  be  extracted  out  of  the  Englilhed  voyage  itfelf 

*  Gerard  di  Veek,  John  Cornefyfon  and  others,  fent  out  of  Amfierdam,  Anno 

*  Dcm,  1 596,  being  forced  by  unfeafonable  weather  to  winter  in  Nova  Zemila,  near 

*  lee  haven-,  on  the  thirteenth  of  ORober,  three  of  us  (fays  the  relation)  went  aboard 

*  the  (hip,  and  laded  a  fled  with  beer ;  but  when  we  had  laden  it,  thinking  to  go  to 

*  our  houfe  with  it,  fuddenly  there  arofe  fuch  a  wind,  and  fo  great  a  ftorm  and  cold, 
■  that  we  were  forced  to  go  into  the  (hip  again,  becaufe  we  were  not  able  to  (lay 
4  without  •,  and  we  could  not  get  the  beer  into  the  Chip  again,  but  were  forced  to  let 

*  it  ftand  without  upon  the  fled.    The  fourteenth,  as  we  came  out  of  the  fliip,  we 

*  found  the  barrel  of  beer  (landing  upon  the  fled,  but  it  was  fad  frozen  at  the  heads  ; 

*  yet  by  rcafon  of  the  great  cold,  the  beer,  that  purged  out,  froze  as  hard  upon  the 

*  fide  of  the  barrel,  as  if  it  had  been  glued  thereon :  and  in  that  fort  we  drew  it  to 

*  our  houfe,  and  fct  the  barrel  an  end,  and  drank  it  up     but  firft  we  were  forced 

*  to  melt  the  beer,  for  there  was  fcarce  any  unfrozen  beer  in  the  barrel :  but  in  that 
«  thick  yeaft,  that  was  unfrozen,  lay  the  ftrength  of  the  beer,  fo  that  it  was  too 

*  ftrong  to  drink  alone,  and,  that  which  was  frozen  taftcd  like  water ;  and  being 
«  melted,  we  mixed  one  with  the  other,  and  fo  drank  it  -t  but  it  had  neither  ftrength 

*  nor  tafte/ 

And  on  this  occafion  I  remember,  that  having,  the  laft  very  (harp  winter,  pur- 
pofely  tried  to  freeze,  among  other  liquors,  fome  beer  moderately  ftrong,  in  glafs 
veffcls,  with  fnow  and  fak,  1  obferved,  that  there  came  out  of  the  neck  a  certain 
thick  fubftance,  which,  k  fcems,  was  much  better  able  than  the  reft  of  the  liquor 
(that  I  found  turned  into  ice)  to  refill  a  troll ;  and  which,  by  its  colour  and  confid- 
ence, feemed  manifeftly  enough  to  be  yeaft  •,  whereat,  I  confefs,  I  fomewhat  mar- 
velled, becaufe  I  did  not  either  difcern  by  the  tafte,  or  find  by  enquiry,  that  the  beer 
was  at  all  too  new,  to  be  very  fit  to  be  drank.  I  might  confirm  the  Dutchmen's 
relation,  by  what  happened  a  while  fince  to  a  near  friend  of  mine,  who  complained 
to  me,  that  having  brewed  fome  beer  or  ale  for  his  own  drinking  in  Holland  (where 
he  then  dwelt)  the  keennefs  of  the  late  bitter  winter  froze  the  drink,  fo  as  to  reduce 
it  into  ice,  and  a  fmall  proportion  of  a  very  ftrong  and  fpirituous  liquor.  Buc  I  muft 
not  entertain  you  any  longer  concerning  cold,  not  only  becaufe  you  may  think  I  have 
but  loft  my  way  into  a  theme,  which  does  not  directly  belong  to  my  prefent  under- 
taking i  but  becaufe  I  have  already  enlarged  myfclf  too  much,  upon  the  firft  con- 
federation I  propoied,  though  it  appears  fo  much  a  paradox,  that  it  feemed  ta 
require,  that  I  (hould  fay  much  to  keep  it  from  being  thought  a  meer  extravagance  : 
yet  fince  I  undertook  but  to  make  the  common  aflumption  of  our  Chymifts  and  Ari- 
stotelians appear  queftionable,  I  hope  I  have  fo  performed  that  tafk,  that  I  may  now 
proceed  to  my  following  confiderations,  and  infift  lefs  on  them  than  I  have  done  oa 
the  firft. 
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TH  E  fecond  confederation  I  define  to  have  notice  taken  of,  is  this •,  that  it  is 
not  fo  fure,  as  both  Chymifts  and  Ariftotelians  are  wont  to  think  it,  that  every 
fecmingly  fimilar  or  diftinft  fubftance,  that  is  feparated  from  a  body  by  the  help  of 
the  fire,  was  pre  cxiftent  in  it,  as  a  principle  or  element  of  it. 

That  I  may  not  make  this  paradox  a  greater  than  needs  muft,  I  will  firft  briefly 
explain  what  the  propofition  means,  before  I  proceed  to  argue  for  it. 

And,  I  fuppole,  you  will  c  a  lily  believe,  that  I  do  not  mean,  that  any  thing  is 
feparable  from  a  body  by  fire,  that  was  not  materially  pre-exiftent  in  it :  for  ic 
far  exceeds  the  power  of  meerly  natural  agents,  and  confequently  of  the  fire,  to  pro- 
duce anew  fo  much  as  one  atom  of  matter,  which  they  can  but  modify  and  alter, 
not  create  which  is  fo  obvious  a  truth,  that  almoft  all  feds  of  philofophers  have 
denied  the  power  of  producing  matter  to  fecond  caufes,  and  the  Epicureans  and 
fomc  others  have  done  the  like,  in  reference  to  their  gods  themfclves. 

Nor  does  the  propofition  peremptorily  deny,  but  that  fome  things  obtained  by  the 
fire  from  a  mixed  body  may  have  been  more  than  barely  materially  pre-exiftent  in 
it  |  fince  there  are  concretes,  which  before  they  be  expofed  to  the  fire,  afford  us 
fcveral  documents  of  their  abounding,  fome  with  fait,  and  others  with  fulphur.  For 
it  will  ferve  the  prefent  turn,  if  it  appear,  that  divers  things  obtained  from  a  mixed 
body  expofed  to  the  fire  were  not  its  ingredients  before ;  for,  if  this  be  made  to 
appear,  it  will  be  rational  enough  to  fufpeft,  that  chymifts  may  deceive  themfclves, 
and  others,  in  concluding  refolutely  and  univerfally,  thofe  fubftances  to  be  the  elemen- 
tary ingredients  of  bodies  barely  feparated  by  the  fire,  of  which  it  yet  may  be  doubted, 
whether  there  be  fuch  or  no*  at  leaft  till  fome  other  argument,  than  that  drawn  from 
the  analyfis,  be  brought  to  refolve  die  doubt. 

That  then,  which  I  mean  by  the  propofition  I  am  explaining,  is,  that  it  may 
without  abfurdity  be  doubted,  whether  or  no  the  differing  fubftances  obtainable  from 
a  concrete  diffipatcd  by  the  fire  were  fo  exiftent  in  it,  in  that  form  (at  leaft,  as  to 
their  minute  parts)  wherein  we  find  them,  when  the  analyfis  is  over,  that  the  fire  did 
only  disjoin  and  extricate  the  corpuicles  of  one  principle  from  thole  of  the  other, 
wherewith  before  they  were  blended. 

Having  thus  explained  my  propofition,  I  fhall  endeavour  to  do  two  things,  to 
prove  it  •,  the  firft  of  which  is  to  fhew,  that  fuch  fubftances,  as  chymifts  call  prin- 
ciples, may  be  produced  de  novo  (as  they  fpeak.)  And  the  other  is  to  make  it  pro- 
bable, that  by  the  fire  \vc  may  actually  obtain  from  fomc  mixed  bodies  fuch  fubftances, 
as  were  not,  in  the  newly-expounded  fenfe,  pre-exiftent  in  them. 

To  begin  then  with  the  firft  of  thefe,  1  confidcr,  that  if  it  be  as  true,  as  it  is 
probable,  that  compounded  bodies  differ  from  one  another  but  in  the  various  tex- 
ture! 
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tures  refulting  from  the  bigncfs,  lhape,  motion,  and  contrivance  of  their  fmall  parts, 
it  will  not  be  irrational  to  conceive,  that  one  and  the  fame  parcel  of  the  umverfal 
matter  may,  by  various  alterations  and  contextures,  be  brought  to  deferve  the  name, 
fometimes  of  fulphureous,  and  fomctimes  of  a  terrene,  or  aqueous  body.  And  this 
I  could  more  largely  explicate,  but  that  our  friend  Mr.  Beyle  has  promifed  us  fomc- 
thing  about  qualities,  wherein  the  theme  I  now  willingly  relign  him,  will,  I  qucftion 
not,  be  ftudioufly  inquired  into.  Wherefore,  what  1  lhall  now  advance  in  favour 
of  what  I  have  lately  delivered,  ftiall  be  deduced  from  experiments  made  divers 
years  fince.  The  firft  of  which  would  have  been  much  more  confiderable,  but  that 
by  fome  intervening  accidents  I  was  neceflitated  to  lofe  ihe  beft  time  of  the  year, 
for  a  trial  of  the  nature  of  that  I  defigned ;  it  being  about  the  middle  of  May, 
before  I  was  able  to  begin  an  experiment,  which  mould  have  then  been  two  months 
old  •,  but  fuch  as  it  was,  it  will  not,  perhaps,  be  impertinent  to  give  you  this  narra- 
tive of  it.  At  the  time  newly  mentioned,  I  caufed  my  gardener  (being  by  urgent 
occaGons  hindered  from  being  prefent  myfclf )  to  dig  out  a  convenient  quantity  of 
good  earth,  and  dry  it  well  in  an  oven,  to  weigh  it,  to  put  in  an  earthen  pot  almoft 
level  with  the  furface  of  the  ground,  and  to  fet  in  it  a  feledted  feed,  he  had  before 
received  from  me,  for  that  purpofe,  of  fquafti,  which  is  an  Indian  kind  of  pompion, 
that  grows  apace ;  this  feed  I  ordered  bim  to  water  only  with  rain  or  fpring  water. 
I  did  not  (when  my  occafions  permitted  me  to  vifit  it)  without  delight  behold  how 
faft  it  grew,  though  unfeafonably  fawn  •,  but  the  haftening  winter  hindered  it  from 
attaining  any  thing  near  its  due  and  wonted  magnitude,  (for  I  found  the  fame  autumn, 
in  my  garden,  fome  of  thofe  plants,  by  meafure,  as  big  about  as  my  middle)  and 
made  mc  order  the  having  it  taken  up  ;  which  about  the  middle  of  Oelober  was  care- 
fully done  by  the  fame  gardener,  who  a  while  after  lent  me  this  account  of  it :  / 
have  weighed  the  pompion  with  the  ftalk  and  leaves,  all  which  weighed  three  pound  want- 
ing a  quarter  j  then  I  took  the  earth,  baked  it  as  formerly,  and  found  it  jujl  as  much  as  I 
did  at  firft,  which  made  me  think,  I  bad  net  dried  it  fujicientfy.  Then  I  put  it  into  the 
even  twice  mere,  after  the  bread  was  drawn,  and  weighed  it  the  feeond  time,  but  fcund  it 
fhrink  little  or  nothing. 

But  to  deal  candidly  with  you,  Eleutherius,  I  muft  not  conceal  from  you  the  event 
of  another  experiment  of  this  kind  made  this  prefent  i'ummer,  wherein  the  earth 
feems  to  have  been  much  more  wafted  \  as  may  appear  by  the  following  account,  lately 
fent  me  by  the  fame  gardener,  in  thefe  words:  To  give  yen  an  account  of  your  cucum- 
bers, I  have  gained  two  indifferent  fair  cms,  the  weight  of  them  is  ten  pound  and  a  half, 
the  branches  with  the  roots  weighed  four  pounds  wanting  two  ounces ;  and  when  J  bad 
weighed  them,  I  tcok  the  earth,  and  baked  it  in  fever  al  fmall  earthen  difhes  in  an  oven  j 
and  when  I  bad  fo  done,  I  fcund  the  earth  wanted  a  pound  and  a  half  of  v  hat  it  was 
formerly  ;  yet  I  was  not  fatisfied,  doubting  the  earth  was  not  dry  •  J  put  it  into  an  oven 
the  fecond  time,  ( after  the  bread  was  drawn)  and  after  I  had  taken  it  out  and  weighed 
it,  I  found  it  to  be  the  fame  weight.  So  J  fuppcfe  there  was  no  moifture  left  in  the 
earth.  Neither  do  I  think,  that  the  pcttrtd  and  half,  that  was  wanting,  was  drawn 
away  by  the  cucumber,  but  a  great  part  of  it,  in  the  order  ng,  was  in  duft  ( and  the  Itke ) 
wafted:  (the  cucumbers  are  kept  by  themfehes,  left  you  fhould  fend  for  them.)  But  yet 
in  dns  trial,  Eleutherius,  it  appears,  that  though  fome  of  the  earth,  or  rather  the 
diflbluble  fait  harboured  in  it,  were  wafted,  the  main  body  of'  the  plant  confined  of 
tranfmuted  water.  And  1  might  add,  that  a  year  after  1  caufed  the  formerly  men- 
tioned experiment,  touching  large  pompions,  to  be  reiterated,  with  fo  good  luccefs, 
that  if  my  memory  does  noi  much  mif-inform  me,  it  did  not  only  much  lurpafs  any,  thac 
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I  made  before,  but  feemed  ftrangely  to  conclude  what  I  am  pleading  for ;  though 
(by  reafon,  1  hare  unhappily  loft  the  particular  account  my  gardener  writ  me  up  of 
the  circumftances)  I  dare  not  infill  upon  them.  The  like  experiment  may  be  as  con- 
renienth/  tried  with  the  feeds  of  any  plant,  whofe  growth  is  hafty,  and  its  Gze  bulky. 
If  tobacco  will  in  thefe  cold  climates  grow  well  in  earth  undunged,  it  would  not  be 
ami6  to  make  a  trial  with  it ;  for  it  is  an  annual  plant,  that  ariles  where  it  profpers, 
fometimes  as  high  as  a  tall  man,  and  1  have  had  leaves  of  it  in  my  garden,  near  a 
foot  and  a  half  broad.  But  the  neat  time  I  try  this  experiment,  it  fhall  be  with 
fereral  feeds  of  the  fame  fort,  in  the  fame  pot  of  earth,  that  fo  the  event  may  be  the 
more  confpicuous.  Bur,  becaufe  every  body  iias  not  conveniency  of  time  and  place 
for  this  experiment  neither,  I  made,  in  my  chamber,  feme  (hotter  and  more  expe- 
ditious trials^  I  took  a  top  of  fpearment,  about  hci  inch  long,  and  put  it  into  a  good 
phial  full  of  foring  water,  fo  as  the  upper  part  of  the  mint  was  above  the  neck  of  the 
glafs,  and  the  lower  part  immerfed  in  the  water »  within  a  few  days  this  mint  began 
to  moot  forth  roots  into  the  water,  and  to  diiplay  its  leaves,  and  afoire  upwards ;  and 
in  a  feort  time  it  had  numerous  roots  and  leaves,  and  thefe  very  ftrong  and  fragrant 
of  the  odour  of  the  mint  •,  but  the  heat  of  my  chamber,  as  1  fuppofe,  killed  the  plant, 
when  it  was  grown  to  have  a  pretty  thick  ftalk,  which  with  the  various  and  ramified 
roots,  which  it  fttot  into  the  water  as  if  it  had  been  earth,  prefented'  in  its  tranfparent 
flower-pot  a  fpeftaele  not  unpleafant  to  behold.  The  like  I  tried  with  fwcet-marjo- 
ram ;  and  I  found  the  experiment  fucceeded  alio,  though  fomewhat  more  (lowly, 
with  balm  and  peniroyal,  to  name  now  no  other  plants.  And  one  of  thefe  vegetables, 
cherilhed  only  by  water,  having  obtained  a  competent  growth,  I  did,  for  trial's  fake, 
cavfe  to  be  diftillcd  in  a  fmall  retort,  and  thereby  obtained  fome  phlegm,  a  little 
empyreumatical  fpirit,  a  fmall  quantity  of  aduft  aiL  and  a  caput  mcrtuum  •,  which  ap- 
pearing to  be  a  coal,  I  concluded  it  to  confift  of  fait  and  earth :  but  the  quantity 
of  it  was  fo  fmall,  that  I  forbore  to  calcine  it.  The  water  I  ufed  to  n»urifli  this 
plant  was  not  fhifted  nor  renewed  ;  and  I  chofe  fpring-watcr  rather  than  rain-water, 
becaufe  the  latter  is  more  difcernably  a  kind  of  is-axnrf^uue,  which,  though  it  be 
granted  to  be  freed  from  groffer  mixtures,  fcems  yet  to  contain  in  it,  befides  the 
Reams  of  feveral  bodies  wandering  in  the  air,  which  may  be  fuppoied  to  impregnate 
it,  a  certain  fpirituous  fubftance,  which  may  be  extracted  out  ot  it,  and  is  by  fome 
miftaken  for  the  fpirit  of  the  world  corporiiied,  upon  what  grounds,  and  with  what 
probability,  I  may  clfewhcre,  perchance,  but  mult  not  now,  ditcourfe  to  you. 

But  perhaps  I  might  have  faved  a  great  part  of  my  labour.  For  I  find,  that 
Hchnont  (an  author  more  confiderable  for  his  experiments,  than  many  learned  men  are 
pleafed  to  think  him)  having  had  an  opportunity  to  profecure  an  experiment  much  of 
the  fame  nature  with  thole  I  have  been  now  fpeaking  of,  for  rive  years  together, 
obtained  at  the  end  of  that  time  fo  notable  a  quantity  of  tranlmutcd  water,  that  I 
Jhould  fcarce  think  it  fit  to  have  his  experiment,  and  mine  mentioned  together,  were 
it  not,  that  the  length  of  time  requifite  to  this  may  deter  the  curiofity  of  fome,  and 
exceed  the  leifure  of  others ;  and  partly,  that  fo  paradoxical  a  truth,  as  that,  whicli 
thefe  experiments  fcem  to  hold  forth,  needs  to  be  confirmed  by  more  witnefles  than 
one,  cfpecially  fince  the  extravagancies  and  untruths,  to  be  met  with  in  Flelmont's 
trcatife  of  the  magnetic  cure  of  wounds,  have  made  his  tcftimonics  lufpe&cd  in  his 
other  writings ;  though  as  to  fome  of  the  unlikely  matters  of  faft  he  delivers  in  than, 
I  might  fafely  undertake  to  be  his  compurgator.  But  that  experiment  of  his,  which 
I  was  mentioning  to  you,  he  fays,  was  this:  he  took  200  pound  of  earth  dried  in 
an  oven,  and  having  put  it  into  an  earthen  velfel,  anil  moiucned  it  with  rain-water, 
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he  planted  in  it  the  trunk,  of  a  willow-tree  of  five  pound  weight-,  this  he  watered,  as 
need  required,  with  rain  or  diftdled  water;  and  to  keep  the  neighbouring  earth  from 
getting  into  the  vcfTcl,  he  employed  a  plate  of  iron  tinned  over  and  perforated  with 
many  holes.  Five  years  being  effluxed,  he  took  out  the  tree,  and  weighed  it,  and 
(with  computing  the  leaves  that  fell  during  four  autumns)  he  found  it  to  weigh  169 
pound,  and  about  three  ounces.  And  having  again  dryed  the  earth  it  -rew  in,  he 
ibund  it  to  want  of  its  farmer  weight  of  200  pound,  about  a  couple  only  ot  ounces ; 
fothat  164  pound  of  the  roots,  wood,  and  bark,  which  conftituted  the  tree,  fcer.i  to 
have  fprung  from  the  water.  And  though  it  appears  not,  that  Helmont  had  the  curio- 
fity  to  make  any  analyfis  of  this  plant,  yet  what  I  lately  told  you  I  did  to  one  of  the 
vegetables  1  nourifhed  with  water  only,  will  I  fuppofe  keep  you  from  doubting,  that 
if  he  had  diddled  this  tree,  it  would  have  afforded  him  the  like  diftinct  iubdanccs 
as  another  vegetable  of  the  fame  kind.  I  need  not  fubjoin,  that  I  had  it  alfo  in  my 
thoughts  to  try,  how  experiments,  to  the  fame  purpofc  with  thofe  I  related  to  you, 
would  fuccced  in  other  bodies  than  vegetables,  becaule  importunate  avocations  hav- 
ing hitherto  hindered  me  from  putting  my  delign  in  practice,  I  can  yet  fpeak  but 
conjedturally  of  the  fuccels  :  but  the  beft  is,  that  the  experiments  already  made  and 
mentioned  to  you  need  not  the  affiftance  of  new  ones,  to  verify  as  much,  as  my  pre- 
fent  tafk  makes  it  concern  me  to  prove  by  experiments  of  this  nature. 

One  would  fufpect  (fays  Elcutberius  after  his  long  filence)  by  what  you  have  been 
difcourfing,  that  you  are  not  far  from  Helmont's  opinion  about  the  origination  of 
compound  bodies,  and  perhaps  too  diflike  not  the  arguments,  which  he  employs  to 
prove  it. 

What  Helmontian  opinion,  and  what  arguments  do  you  mean?  (aflts  Car- 
neades.) 

What  you  have  been  newly  difcourfing  (replies  EUutberius)  tells  us,  that  you  can- 
not but  know,  that  this  bold  and  acute  Spagyrilt  fcruples  not  to  affert,  that  all  mixt 
bodies  fpring  from  one  element ,  and  that  vegetables,  animals,  marchafites,  Hones, 
metals,  &c.  are  materially  but  fimple  water  difguifed  into  thefc  various  forms,  by 
the  plaftick  or  formative  vertuc  of  their  feeds.  And  as  for  his  reafons,  you  may  find 
divers  of  them  fcattered  up  and  down  his  writings ;  the  confiderablcft  of  which  feem 
to  be  thefe  three  ;  the  ultimate  reduction  of  mixt  bodies  into  infipid  water,  the  vicif- 
fitude  of  the  fuppofed  elements,  and  the  production  of  perfectly  mixt  bodies  out  of 
fimple  water.  And  firft  he  affirms,  that  the  fal  circuhtus  Paracclfi^  or  his  liquor 
alkaheft,  does  adequately  refolve  plant;,  animals,  and  minerals  into  one  liquor  or 
more,  according  to  dieir  feveral  internal  difparities  of  parts,  (without  caput  rmyrtuum, 
or  the  deftru&ion  of  their  feminal  vermes ;)  and  that  the  alkaheft  being  abftracled 
from  thefe  liquors  in  the  fame  weight  and  virtue  wherewith  it  diffolved  them,  the 
liquors  may  by  freque  nt  cohobations  from  chalk  or  fome  other  idoneous  matter,  be 
totally  deprived  of  their  feminal  endowments,  and  return  at  laft  to  their  firft  matter, 
inlipid  water :  fome  other  ways  he  propofes  here  and  there  to  divert  fome  particular 
bodies  of  their  borrowed  fhapes,  and  make  them  remigratc  to  their  firft  fimplicity. 
The  fecond  topick,  whence  Helmont  draws  his  arguments,  to  prove  water  to  be  the 
material  caufe  of  mixt  bodies,  I  told  you  was  this,  tlut  the  other  fuppofed  ekmcnts 
may  be  tranfmutcd  into  one  another.  But  the  experiments  by  him  here  and  there 
produced  on  this  occafion  are  fo  uncafy  to  be  made  and  to  be  judged  of,  that  I  fhall 
nor  infift  on  them  ;  nor  to  mention,  that  if  they  were  granted  to  be  true,  his  infe- 
reri'.c  trom  them  is  fomewhat  difputable.  And  therefore  I  fhall  pafs  on  to  tell  you, 
that  as,  in  his  firft  argument,  our  paradoxical  author  endeavours  to  prove  water  the 
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fole  clement  of  mixt  bodies,  by  their  ultimate  refolution,  when  by  his  alkaheft,  of 
fome  other  conquering  agent,  the  feeds  have  been  deftroyed,  which  difguifed  them  * 
or  when  by  time  thofe"  feeds  are  wearied,  or  exantlated,  or  unable  to  act  their  parts 
upon  the  ftage  of  the  univerle  any  longer ;  fo  in  his  third  argument  he  endeavours  to 
evince  the  fame  conclufion,  by  the  conftitution  of  bodies,  which  he  afTerts  to  be  no- 
thing but  water  fubdued  by  feveral  virtues.  Of  this  he  gives  here  and  there  in  his 
writings  feveral  inftances,  as  to  plants  and  animals  \  but  divers  of  them  being  diffi- 
cult either  to  be  tried  or  to  be  underftood,  and  others  of  them  being  not  altogether 
unobnoxious  to  exceptions,  I  think  you  have  fingled  out  the  principal  and  Ids 
qucftionable  experiment,  when  you  lately  mentioned  that  of  the  willow-tree.  And 
having  thus,  continues  Eleutberius,  to  anfwer  your  queftion,  given  you  a  fummary 
account  of  what,  I  am  confident,  you  know  better  than  I  do,  I  (hall  be  very  glad  to 
receive  yourfenfe  of  it,  if  the  giving  it  me  will  not  too  much  divert  you  from  the  pro- 
fecution  of  your  difcourfe. 

That  if  (replies  Carneades)  was  not  needlefsly  annexed  :  for  thoroughly  to  exa- 
mine fuch  an  hypcthefis  and  fuch  arguments,  would  require  fo  many  confederations, 
and  confequently  fo  much  time,  that  I  ihould  not  now  have  the  leifure  to  perfect 
fuch  a  digreflion,  and  much  lefs  to  finifh  my  principal  difcourfe.  Yet  thus  much  I 
fhall  tell  you  at  prefent,  that  you  need  not  fear  my  rejecting  this  opinion  for  its  no- 
velty ■,  fince,  however  the  Helmontians  may,  in  compliment  to  their  mafter,  pretend 
it  to  be  a  new  difcovery,  yet  though  the  arguments  be  for  the  moll  part  his,  the 
opinion  itfelf  is  very  antient :  for  Diogenes  Laertius  and  divers  other  authors  fpeak 
of  Tholes,  as  the  firft  among  the  Grecians,  that  made  difquifitions  upon  nature.  And  aww 
of  this  Tbales,  I  remember,  Tulfy  informs  us,  that  he  taught  all  things  were  at  firft 
made  of  water.  And  it  feems  by  Plutarch  and  Juftin  Martyr,  that  the  opinion  was 
ancienter  than  he :  for  they  tell  us,  that  he  ufed  to  defend  his  tenet  by  the  teftimony 
of  Homer.    And  a  Greek  author,  the  fcholiaft  of  Apdlonius,  upon  thefe  words, 

'Eg        i|3x«Wi  »«th. 
The  earth  of  flime  was  made., 

affirms  (out  of  Zeno)  that  the  chaos,  whereof  all  things  were  made,  was,  according 
to  litfioi,  water-,  which,  fettling  firft,  became  flime,  and  then  condenfed  into  folid 
earth.  And  the  fame  opinion  about  the  generation  of  flime  fcems  to  have  been  enter- 
tained by  Orpheus,  out. of  whom  one  of  the  ancients  cites  this  teftimony,  Attain* 

r«i. 

'Ex  t»  Zixrfo*  tAuf  x»Ti'ns. 

Of  water  flime  was  made. 

It  fcems  alfo  by  what  is  delivered  in  •  Strabo  out  of  another  author  concerning  the 
Indians,  that  they  likewife  held,  that  all  things  had  differing  beginnings,  but  that,  of 
which  the  world  was  made,  was  water.  And  the  like  opinion  has  been  by  feme 
of  the  ancients  afcribed  to  the  Phcnicians,  from  whom  Tbales  himfclf  is  conceived 
to  have  borrowed  it  \  as  probably  the  Greeks  did  much  of  theology,  and,  as  1  am 
apt  to  think,  of  their  philofophy  too ;  fince  the  deviling  of  the  atomical  hypothefis 
commonly  afcribed  to  Leuctppus  and  his  difciple  Democritus  is  by  learned  men  attri- 

*  Vnivtr/arum  rrrtm  frimcrttia  aiwrf*  tfi,  fmth»A  aattm  maii  inilium  aqutm,    Strabo  Ceograph. 
Lib.  I ,  .  eirea  ata'iuui. 
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butcd  to  on^Mofcbus  a  Phenician.  And  poflibly  the  opinion  is  yet  ancienter  than 
fo  •,  for  it  is  known,  that  the  Phenicians  borrowed  mod  of  their  learning  from  the 
Hebrews.  And  among  thofe,  that  acknowledge  the  books  of  Mofes,  many  have 
been  inclined  to  think  water  to  have  been  the  primitive  and  univerfal  matter,  by 
perufing  the  beginning  of  Cencfis,  where  the  waters  feem  to  be  mentioned  as  the  ma- 
terial caufe,  not  only  of  fublunary  compound  bodies,  but  of  all  thofe,  that  make 
up  the  univcrfe  -,  whofe  component  parts  did  orderly,  as  it  were,  emerge  out  of 
that  vaft  abyfs,  by  the  operation  of  the  fpirit  of  God,  who  is  faid  to  have  been  moving 
n:»-tr.  himfclf,  as  hatching  females  dp,  (as  the*original  DflmD,  Msrabepbet,  is  faid  to  im- 
j"m.  "'  Port»  11  fecms  to  fignify,  in  one  of  the  two  other  places,  wherein  alone  I  have 
*»>»'  9.  met  with  it  in  the  Hebrew  bible)  upon  the  face  of  the  waters  ;  which  being,  as  may 
be  fuppofed,  divinely  impregnated  with  the  feeds  of  all  things,  were  by  that  pro- 
ductive incubation  qualified  to  produce  them.  But  you,  I  prefume,  expeft,  that  I 
fliould  difcourfe  of  this  matter  like  a  naturalift,  not  a  philologcr.  Wherefore  I  mail 
add,  to  countenance  Helmont's  opinion,  that  whereas  he  gives  not,  that  I  remember, 
any  inftance  of  any  mineral  body,  nor  fcarcc  of  any  animal,  generated  of  water,  a 
French  chymift,  Monficur  de  Rocbas,  has  prcfentcd  his  readers  an  experiment,  which 
if  it  were  punctually  fuch  as  he  has  delivered  it,  is  very  notable.  He  then  difcourf- 
ing  of  the  generation  of  things  according  to  certain  chymical  and  metaphorical  notions 
(which  I  confefs  are  not  to  me  intelligible)  lets  down,  among  divers  {peculations  not 
pertinent  to  our  fubject,  the  following  narrative,  which  1  lhaU  repeat  to  you  the  fenfe 
of  in  Englifh,  with  as  little  variation  from  the  literal  fenfe  of  the  French  words,  as 
my  memory  will  enable  me.  Having  (lays  he)  difcerned  fucb  great  wonders  by  tbt  natu- 
ral operation  of  water,  I  would  know  what  may  be  dam  with  it  by  art  imitating  nature. 
Wherefore  I  took  water,  wbicb  I  well  knew  not  to  be  compounded,  nor  to  be  mixed  with 
any  other  thing  than  that  fpirit  of  life  (wherepf  he  had  fpoken  before)  and  with  a  beat 
artificial,  continual  and  proportionate,  1  prepared  and  difpofed  it  by  the  above  mentioned 
graduations  of  coagulation,  congelation,  and  fixation,  until  it  was  turned  into  earthy 
wbicb  earth  produced  animals,  vegetables  and  minerals.  I  tell  not  what  animals,  vege- 
tables and  minerals,  for  that  is  referved  for  another  occafion  :  but  the  animals  did  move 
of  tbemfelves,  eat,  &c. — and  by  the  true  anatomy  1  made  of  them,  I  found,  that  they 
were  compofed  of  much  fulpbur,  little  mercury,  and  Itfs  fait. — The  minerals  began  to  grow 
and  increafe  by  converting  into  their  own  nature  one  part  of  the  earth  thereunto  difpofed; 
they  were  folid  and  heavy.  And  by  this  truly  demonjlrative  fcience,  namely  cbymiftry,  I 
found,  that  they  were  compofed  of  much  fait,  little  fulpbur,  and  Itfs  mercury. 

But  (fays  Carneades)  I  have  fome  fufpicions  concerning  this  ftrange  relation,  which 
make  mc  unwilling  to  declare  an  opinion  of  it,  unlefs  I  were  fatisned  concerning  di- 
vers material  circumftanccs,  that  our  author  has  left  unmentioned ;  though,  as  for 
the  generation  cf  living  creatures,  both  vegetable  and  fenfitive,  it  needs  not  feem 
incredible,  fince  we  find,  that  our  common  water  (which  indeed  is  often  impregnated 
with  variety  of  feminal  principles  and  rudiments)  being  long  kept  in  a  quiet  place, 
will  putrify  and  ftink,  and  then  perhaps  too,  produce  mofs  and  little  worms,  or  other 
inlc&s,  according  to  the  nature  of  the  feeds  that  were  lurking  in  it.  I  mud  likewife 
defire  you  to  take  notice,  that  as  Helmont  gives  us  no  inftance  of  the  production  of 
minerals  out  of  water,  fo  the  main  argument,  that  he  employs  to  prove,  that  they 
and  other  bodies  n-.ay  be  refolved  into  water,  is  drawn  from  the  operations  of  his 
alkalieft,  and  confequently  cannot  be  fatisfactorily  examined  by  you  and  me. 

Yet  certainly  (fays  Eleutberius)  you  cannot  but  have  fomewhat  wondered  as  well 
as  I,  to  obfirrve,  how  great  a  fliarc  of  water  goes  to  the  making  up  of  divers  bodies, 
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whofe  difguifrs  promifc  nothing  near  fo  much.  The  diftillation  of  eels,  though  it 
yielded  me  fome  oil,  and  fpirit,  and  volatile  fait,  befldes  the  caput  mortuum,  yet 
were  all  thefe  fo  difproportionate  to  the  phlegm,  that  came  from  them,  (and  in  which 
at  firft  they  boiled  as  in  a  pot  of  water)  that  they  feemed  to  have  been  nothing  but 
coagulated  phlegm  j  which  does  likewife  ftrangely  abound  in  vipers,  though  they  are 
efteemed  very  hot  in  operation,  and  will  in  a  convenient  air  iurvive  fome  days  the 
lofs  of  their  heads  and  hearts,  lb  vigorous  is  their  vivacity.  Man's  blood  itfelf,  as 
fpirituous  and  as  elaborate  a  liquor  as  it  is  reputed,  docs  fo  abound  in  phlegm,  that, 
the  other  day,  diddling  fome  of  it  on  purpofe  to  try  the  experiment  (as  I  had  for- 
merly done  in  deer's  blood)  out  of  about  feven  ounces  and  a  half  of  pure  blood  we 
drew  near  fix  ounces  of  phlegm,  before  any  of  the  more  operative  principles  began  to 
arife  and  invite  us  to  change  the  receiver.  And  to  fatisfy  myfelf,  that  fome  of  thefe 
animal  phlegms  were  void  enough  of  fpirit  to  defervc  that  name,  I  would  not  content 
myfelf  to  tafte  them  only,  but  fruidefsly  poured  on  them  acid  liquors,  to  try  if  they 
contained  any  volatile  fait  or  fpirit,  which  (had  there  been  any  there)  would  probably 
have  difcovered  itfelf  by  making  an  ebullition  with  the  affufed  liquor.  And  now  I 
mention  corrofive  fpirits,  I  am  minded  to  inform  you,  that  though  they  fcem  to  be 
nothing  elfe  but  fluid  falts,  yet  they  abound  in  water,  as  you  may  obferve,  if  cither 
you  entangle,  and  fo  fix  their  faline  part,  by  making  them  corrode  fome  idoneous 
body,  or  clfe  if  you  mortify  it  with  a  contrary  fait  j  as  I  have  very  manifeftly  obferved 
in  the  making  a  medicine  fomewhat  like  Helmont's  Balfamus  Samech,  with  diftilled 
vinegar  inftead  of  fpirit  of  wine,  wherewith  he  prepares  it.  For  you  would  fcarce 
believe  (what  I  have  lately  obferved)  that  of  that  acid  fpirit,  the  fait  of  tartar,  from 
whichu  is  diftilled,  will,  by  mortifying  and  retaining  the  acid  fait,  turn  into  worth- 
lefs  phlegm  near  twenty  times  its  weight  •,  before  it  be  fo  fully  impregnated  as  to  rob 
no  more  diftilled  vinegar  of  its  fait.  And  though  fpirit  of  wine  exquifitely  recliBcd, 
fcem  of  all  liquors  to  be  the  moft  free  from  water,  it  being  fo  igneous,  that  it  will 
flame  all  away  without  leaving  the  lead  drop  behind  it,  yet  even  this  fiery  liquor  is 
by  Helmont  not  improbably  affirmed,  in  cafe  what  he  relates  be  true,  to  be  materially 
water,  under  a  fulphurous  difguife  :  for  according  to  him,  in  the  making  that  excel- 
lent medicine,  Paracelfus  his  Balfamus  Samech,  (which  is  nothing  but  fal  tartari 
dulcified,  by  diftilling  from  it  fpirit  of  wine  till  the  fait  be  fufficiently  glutted  with  its 
fulphur,  and  till  it  l'uffcr  the  liquor  to  be  drawn  of}',  as  ftrong  as  it  was  poured  on) 
when  the  fait  of  tartar  from  which  it  is  diftilled  hath  retained,  or  deprived  it  of  the 
fulphurous  parts  of  the  fpirit  of  wine,  the  reft,  which  is  incomparably  the  greater 
part  of  the  liquor,  will  rcmigratc  into  phlegm.  I  added  that  claufe  [In  cafe  what 
be  relates  be  true]  becaufe  I  have  not  as  yet  forficiently  tried  it  myfelf.  But  not  only 
fome  thing  of  experiment  keeps  me  from  thinking  it,  as  many  chymilts  do,  tbAird, 
(though  I  have,  as  well  as  they,  in  vain  tried  it  with  ordinary  fait  of  tartar)  but 
befides  that  HelmctU  often  relates  it,  and  draws  confequences  from  it  \  a  perfon  noted 
for  his  fobernels  and  (kill  in  fpagyrical  preparations,  having  been  afked  by  me, 
whether  the  experiment  might  not  be  made  to  fucceed,  if  the  fait  and  fpirit  were 
prepared,  according  to  a  way  fuitable  to  my  principles,  he  affirmed  to  me,  that  he 
had  that  way,  I  propofed,  made  Helmont's  experiment  fucceed  very  well,  without 
adding  any  thing  to  the  Lit  and  fpirit.    But  our  way  is  neither  fliort  nor  cafy. 

1  have  indcc.1  {UysCarn:aJes)  fometimes  wondered- to  fee,  how  much  phlegm  may 
be  obtained  from  bodies  by  the  fire.  But  concerning  that  phlegm  I  may  anon  have 
occalion  to  note  fomething,  writ,  It  I  therefore  fha!)  not  now  anticipate.  liut  to  return 
to  the  opinion  oi'I'bJa,  and  ct  /A.. •.-.<.«.%  1  coniiuer,  that  fuppofing  the  alkalu-ft  cnuU 
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reduce  all  bodies  inro  water,  yet  whether  that  water,  becaufe  infipid,  miift  be  ele- 
mentary, may  not  groundlefsly  be  doubted  :  for  I  remember  the  candid  and  eloquent 
l'etrus  Lanrewbergius,  in  his  notes  upon  Sala's  aphorifms,  affirms,  that  he  faw  an  in  • 
f.pLl  menftruum,  that  was  a  powerful  diflblvent,  and  (if  my  memory  does  not  much 
n.if-inform  me)  could  diflblve  gold.  And  the  water,  which  may  be  drawn  from 
quick filvcr  without  addition,  though  it  be  almoft  taftelefs,  you  will,  I  believe,  think 
of  a  differing  nature  from  fimple  water,  cfpecially  if  you  digeft  in  it  appropriated 
minerals.  To  which  I  fhall  add  but  this,  that  this  confideration  may  be  further  ex- 
tended. For  1  lec  no  ncceffity  to  conceive,  that  the  water  mentioned  in  the  beginning 
of  GewftSy  as  the  univerl'al  matter,  was  fimple  and  elementary  water ;  fince  though 
we  Ihould  fuppofc  it  to  have  been  an  agitated  congeries  or  heap  confifting  of  a  great 
variety  of  feminal  principles  and  rudiments,  and  of  other  corpufcles  fit  to  be  fub- 
dued  and  fafhioncd  by  them,  it  might  yet  be  a  body  fluid  like  water,  in  caie  the  cor- 

}>ufclcs,  it  was  made  up  of,  were  by  their  Creator  made  fmall  enough,  and  put  into 
uch  an  actual  motion,  as  might  make  them  glide  along  one  another.  And  as  we 
now  fay,  the  fea  confifts  of  water  (notwithftanding  the  faline,  terreftrial,  and  other 
bodies  mingled  with  it)  fuch  a  liquor  may  well  enough  be  called  water,  becaufe  that 
was  the  grcatcft  of  the  known  bodies,  whereunto  it  was  like  •,  though,  that  a  body 
may  be  fluid  enough  to  appear  a  liquor,  and  yet  contain  corpufcles  of  a  very  differing 
nature,  you  will  eafily  believe,  if  you  but  expofc  a  good  quantity  of  vitriol  in  a 
ftrong  veffel  to  a  competent  fire.  For  although  it  contains  both  aqueous,  earthy, 
faline,  fulphureous,  and  metalline  corpufcles,  yet  the  whole  mafs  will  at  firft  be  fluid 
like  water,  and  boil  like  a  feething-pot. 

I  might  eafily  (continues  Carntades)  enlarge  myfelf  on  fuch  confederations,  if  I 
were  now  obliged  to  give  you  my  judgment  or  the  Th^lcfian  and  Helmontian  hypo- 
thefis.  But,  whether  or  ro  we  conclude,  that  all  things  were  at  firlt  generated  of 
water,  I  may  deduce  from  what  I  have  tried  concerning  the  growth  of  vegetables, 
nourifhed  with  water,  all  that  I  now  propofed  to  myfelf  or  need  at  prefent  to  prove } 
namely,  that  fait,  fpirit,  earth,  and  even  oil  (though  that  be  thought  of  all  bodies 
the  molt  oppofite  to  water)  may  be  produced  out  or  water ;  and  confequently,  that  a 
Chymical  principle,  as  well  as  a  Peripatetic  element,  may  (in  fomc  cafes)  be  generat- 
ed anew,  or  obtained  from  fuch  a  parcel  of  matter,  as  was  not  endowed  with  the  form 
of  fuch  a  principle  or  element  before. 

And  having  thus,  Eleutberius,  evinced,  that  it  is  poffible,  that  fuch  fubftances  as 
thofr,  that  chymifls  arc  wont  to  call  their  triaprimay  may  be  generated  anew;  I  mull 
next  endeavour  to  make  it  probable,  that  the  operation  of  the  fire  does  actually 
(fometimcs)  not  or.ly  divide  compounded  bodies  into  fmall  parts,  but  compound  thole 
parrs  after  a  new  manner :  whence  confequently,  for  aught  we  know,  there  may 
emerge  as  well  faline  and  fulphureous  fubftances,  as  bodies  of  other  textures.  And, 
perhaps,  it  will  affift  us  in  our  inquiry  after  the  effects  of  the  operations  of  the  fire 
upon  other  bodies,  to  confider  a  little,  what  it  does  to  thofc  mixtures,  which  being 
prod  unions  of  the  art  of  man,  we  bell  know  the  compofition  of.  You  may  then  be 
pleafed  to  take  notice,  that  though  foap  is  made  up  by  the  foap-boilers  of  oil  or 
greaic,  and  fait,  and  water  diligently  incorporated  together ;  yet  if  you  expofc  the 
mafs  they  conftitute  to  a  gradual  fire  in  a  retort,  you  fhall  then  indeed  make  a  fe- 
paration,  but  not  of  tl  e  fame  fubftances,  that  were  united  into  foap,  but  of  others 
of  a  diftant  and  yet  not  an  elementary  nature,  and  cfpecially  of  an  oil  very  (harp  and 
fcetn'.,  and  of  a  very  differing  quality  from  that,  which  was  imployed  to  make  the 
foap.    So,  if  you  mingle  in  a  due  proportion  fal  armoniac  with  quick-lime,  and  diltil 
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them  by  degrees  of  fire,  you  fhali  not  divide  the  fal  armoniac  from  the  quick-lime, 
though  the  one  be  a  volatile,  and  the  other  a  fixed  fubftancc,  but  that,  which  will 
afcend,  will  be  a  fpirit  much  more  fugitive,  f enetrant,  and  (linking,  than  fal  armo- 
niac and  there  will  remain  with  the  quick-lime  all,  or  very  near  all  the  fea-falt,  that 
concurred  to  make  up  the  fal  armoniac ;  concerning  which  fea-falt  I  (hall,  to  fatisfy 
you  how  well  it  was  united  to  the  lime,  inform  you,  that  I  have,  by  making  the  fire 
at  length  very  vehement,  caufed  both  the  ingredients  to  melt  in  the  retort  itfelf  into 
one  mafs,  and  fuch  manes  are  apt  to  relent  in  the  moift  air.  If  it  be  here  objected, 
that  thefe  inftances  are  taken  from  factitious  concretes,  which  are  more  compounded 
than  thofe,  which  nature  produces ;  I  lhall  reply,  that  befides  that  I  have  mentioned 
them  as  much  to  illuftrate  what  I  propofed,  as  to  prove  it ;  it  will  be  difficult  to- 
evince,  that  nature  herfclf  does  not  make  decompounded  bodies  ;  I  mean,  mingle  to- 
gether fuch  mixt  bodies,  as  arc  already  compounded  of  elementary,  or  rather  ot  more 
iimple  ones.  For  vitriol  (for  inftance)  though  I  have  fometimes  taken  it  out  of  mi- 
neral earths,  where  nature  had  without  any  afiiftance  of  art  prepared  it  to  my  hand, 
is  really,  though  chymifts  are  pleafed  to  reckon  it  among  falts,  a  decompounded 
body,  confifting  (as  I  lhall  have  occalion  to  declare  anon)  of  a  terreftrial  fubftancc, 
of  a  metal,  and  alfo  of  at  leaft  one  faline  body,  of  a  peculiar,  and  not  elementary 
nature.  And  we  fee  alfo  in  animals,  that  their  bjpod  may  be  compofed  of  divers 
very  differing  mixt  bodies,  fince  we  find  it  obferved,  that  divers  fea  fowl  tafte  rank 
of  the  fifti,  on  which  they  ordinarily  feed  •,  and  Hippocrates  himfelf  obferves,  that  a 
child  may  be  purged  by  the  milk  of  the  nurfe,  it"  ftic  have  taken  claterium  •,  which 
argues,  that  the  purging  corpufcles  of  the  medicament  concur  to  make  up  the  milk 
of  the  nurfe ;  and  that  white  liquor  is  generally  by  phyficians  fuppofed  to  be  but 
blanched  and  altered  blood.  And  I  remember  I  have  obferved,  not  far  from  the 
slips,  that  at  a  certain  time  of  the  year  the  butter  of  that  country  was  very  offenfive 
to  ftrangers,  by  rcafon  of  the  rank  tafte  of  a  certain  herb,  whereon  the  cows  were 
then  wont  plentifully  to  feed.  But  (proceeds  Carruadts)  to  give  you  inftances  of  an- 
other kind,  to  lhew  that  things  may  be  obtained  by  the  fire  from  a  mixt  body,  that 
were  not  pre  cxiftent  in  it,  let  me  remind  you,  that  from  many  vegetables  there  may 
without  any  addition  be  obtained  glafs ;  a  body,  which  I  prefume  you  will  not  fay  was 
pre-exiftcnt  in  it,  but  produced  by  the  fire.  To  which  I  (hall  add  but  this  one  ex- 
ample more,  namely,  that  by  a  certain  artificial  way  of  handling  quickiilver,  you 
may  without  addition  feparate  from  it  at  leaft  a  fifth,  or  fourth  part  of  clear  liquor  j 
which,  with  an  ordinary  Peripatetic,  would  pafs  for  water,  and  which  a  vulgar  chy- 
mift  would  not  fcrup!e  to  call  phlegm,  and  which,  for  aught  I  have  yet  fecn  or  heard, 
is  not  reducible  into  mercury  again,  and  confequently  is  more  than  a  difguHe  of  it. 
Now,  befides  that  divers  chymifts  will  not  allow  mercury  to  have  any,  or  at  leaft  any 
confiderable  quantity  of  either  of  the  ignoble  ingredients,  earth  and  water;  befides 
this,  I  fay,  the  great  ponderoufnefs  of  quickfilver  makes  it  very  unlikely,  that  it  can 
have  fo  much  water  in  it,  as  may  be  thus  obtained  from  it,  lincc  mercury  weighs 
twelve  or  fourteen  times  as  much  as  water  of  the  fame  bulk.  Nay,  for  a  further 
confirmation  of  this  argument,  I  will  add  this  ftrangc  relation,  that  two  frien  ds  of 
mine,  the  one  a  phyfician,  and  the  o:her  a  mathematician,  and  both  of  tl.em  peribns 
of  unfufpecled  credit,  have  folemnly  affured  me,  that  after  many  trials,  they  made 
to  reduce  mercury  into  water,  in  order  to  a  philofophical  work,  upon  gold  (which- 
yet,  by  the  way,  I  now  proved  unlucccfsfulj  they  did  once,  by  divers  cohobations 
reduce  a  pound  of  quickfilver  into  almoft  a  pound  of  water,  and  this,  without  the 
addition  of  any  other  fubftancc,  but  only  by  preffing  the  mercury  by  a  fkilfuily  ma- 
naged 
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naged  fire,  in  purpofely  contrived  veflels.  But  of  thefe  experiments,  our  friend, 
(fays  Carneades,  pointing  at  the  Rcgifter  of  this  dialogue)  will,  perhaps,  give  you  a 
more  particular  account,  than  it  is  ncceflary  for  me  to  do  \  fince  what  I  have  now 
faid,  may  fufficiently  evince,  that  the  fire  may  (bmetimes  as  well  alter  bodies  as  divide 
them,  and  by  it  we  may  obtain  from  a  mixed  body,  what  was  not  pre-exiftent  in  it. 
And  how  are  we  fure,  that  in  no  other  body,  what  we  call  phlegm  is  barely  feparated, 
not  produced  by  the  action  of  the  fire  ?  fince  fo  many  other  mixed  bodies  are  of  a 
much  lefs  conftant,  and  more  alterable  nature,  than  mercury  (by  many  tricks  it  is 
wont  to  put  upon  chymills,  and,  by  the  experiments  I  told  you  of,  about  an  hour 
fince)  appears  to  be.  But,  becaufe  I  (hall  ere  long  have  occafion  to  rcfume  into  con- 
fideration  the  power  of  the  fire  to  produce  new  concretes,  I  (hall  no  longer  infift  on 
this  argument  at  prefent :  only  I  muft  mind  you,  that  if  you  will  not  dilbelieve  Hel~ 
mont's  relations,  you  muft  confefs,  that  the  tria  prima  are  neither  ingencrable,  nor 
incorruptible  fubftances  fince  by  his  alkaheft  fome  of  them  may  be  produced  of 
bodies,  that  were  before  of  another  denomination  ;  and  by  the  fame  powerful  men- 
ftruum  all  of  them  may  be  reduced  into  infipid  water. 

Here  Carneadts  was  about  to  pafs  onto  his  third  confideration,  when  Ekutbtrius 
being  defirous  to  hear  what  he  could  fay,  to  clear  his  fecond  general  confideration 
from  being  repugnant  to  what  he  feemed  to  think  the  true  theory  of  million,  pre- 
vented him,  by  telling  him,  I  fomewhat  wonder,  Carneades,  that  you,  who  are  in  fo 
many  points  unfatisfied  with  the  Peripatetic  opinion  touching  the  elements  and  mixed 
bodies,  Ihould  alfo  feem  averfc  to  that  notion  touching  the  manner  of  million,  wherein 
the  chymifts  f  though  perhaps  without  knowing,  that  they  do  fo)  agree  with  moft  of 
the  antient  philofophers,  that  preceded  AriftotU  \  and  that  for  reafons  fo  confiderable, 
that  divers  modern  nacuralifts  and  phyficians,  in  other  things  unfavourable  enough  to 
the  Spagyrifts,  do  in  this  cafe  fide  with  them  againft  the  common  opinion  or  the 
fchools.    If  you  fliould  aik  me  (continues  Eleutberiiu)  what  reafons  I  mean  ?  I  mould 
partly  by  the  writings  of  Sennertus  and  other  learned  men,  and  pardy  by  my  own 
thoughts,  be  fupplied  with  more,  than  it  were  at  prefent  proper  for  me  to  infift 
largely  on.    And  therefore,  I  (hall  mention  only,  and  that  briefly,  three  or  four.  Of 
thefe,  I  ftiall  take  the  firft,  from  the  ftate  of  the  controverfy  itfelf,  and  the  genuine 
notion  of  million,  which,  though  much  intricated  by  the  fchoolmen,  I  take  in  fhort 
to  be  this :  Arifictle%  at  leaft,  as  many  of  his  interpreters  expound  him,  and  as  in- 
deed he  teaches  in  fome  places,  where  he  profcfledly  diflents  from  the  antients,  de- 
clares million  to  be  luch  a  mutual  penetration,  and  perfect,  union  of  the  mingled  ele- 
ments, that  there  is  no  portion  of  the  mixed  body,  how  minute  foevcr,  which  does 
not  contain  all,  and  every  of  the  four  elements,  or  in  which,  if  you  pleafe,  all  the 
elements  are  not.    And  I  remember,  that  he  reprehends  the  million  taught  by  the 
antients,  as  too  flight  or  grols,  for  this  rcafon,  that  bodies  mixed  according  to  their 
hypothefis,  though  they  appear  to  human  eyes,  would  not  appear  fuch  to  the  acute 
eyes  of  a  lynx,  whole  pcrfeclcr  fight  would  difcern  the  elements,  if  they  were  no 
otherwife  mingled,  than  as  his  prcdeceflon  would  have  it,  to  be  but  blended,  not 
united  •,  whereas  the  antients,  though  they  did  not  all  agree  about  what  kind  of  bodies 
were  mixed,  yet  they  did  almoit  unanimoufly  hold,  that  in  a  compounded  body, 
though  the  Mifcibilia,  whether  elements,  principles,  or  whatever  they  pleafed  to  call 
diem,  were  aflociated  in  luch  ('mail  parts,  and  with  (<t  much  exactnefs,  that  there  was 
no  fenfiblepart  of  the  mafs,  but  feemed  to  be  of  the  fame  nature  with  the  reft,  and 
with  the  whole;  yet  as  to  the  atoms,  or  other  infcnfiblc  parcels  of  matter,  whereof 
each  of  the  Mifcibilia  confilled,  they  retained  each  of  them  its  own  nature,  being  but 
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by  apportion  or  juxta-pofition  united  with  the  reft  into  one  body.  So  that  although 
by  virtue  of  this  compofition  the  mixed  body  did,  perhaps,  obtain  divers  new  qua- 
lities ;  yet  ftill  the  ingredients,  that  compounded  it,  retaining  their  own  nature,  were 
by  the  dcftru&ion  of  the  compofitum  leparable  from  each  other,  the  minute  parts 
difengaged  from  thofe  of  a  differing  nature,  and  aflbciated  with  thofc  of  their  own 
fort,  returning  to  be  again,  fire,  earth,  or  water,  as  they  were  before  they  chanced  to- 
be  ingredients  of  that  compofitum.  This  may  be  explained  (continues  EUutberius) 
by  a  piece  of  cloth  made  or  white  and  black  threads  interwoven,  wherein  though  the 
whole  piece  appear  neither  white  nor  black,  but  of  a  refulting  colour,  that  is  grey, 
yet  each  of  the  white  and  black  threads,  that  compofe  it,  remains  what  it  was  before,, 
as  would  appear,  if  the  threads  were  pulled  afundcr,  and  forted  each  colour  by  itfelf. 
This  (purfues  Eleutbet  iu.* J  being,  as  1  underftand  it,  the  ftate  of  the  controversy,  and 
the  Ariftotelians,  after  their  matter,  commonly  defining,  that  million  is  mifcibilium- 
alter  at  orum  unto,  that  feenit.  to  comport  much  better  with  the  opinion  of  the  Chymifts, 
than  with  that  of  their  adverfaries ;  fince,  according  to  that,  as  the  newly-mentioned 
example  declares,  there  is  but  a  juxta-pofition  of  fcparable  corpufcles,  retaining  each 
its  own  nature  ;  whereas,  according  to  the  Ariftotelians,  when  what  they  are  pleafed- 
to  call  a  mixed  body,  refults  from  the  concourfc  of  the  elements,  the  Mifcibilia  can- 
not fo  properly  be  faid  to  be  altered,  as  deftroyed,  fince  there  is  no  part  in  the 
mixed  body,  how  fmall  focver,  that  can  be  called  either  fire,  or  air,  or  water,  or 
earth. 

Nor  indeed,  can  I  well  underftand,  how  bodies  can  be  mingled  other  ways,  than 
as  I  have  declared,  or,  at  lcaft,  how  they  can  be  mingled,  as  our  Peripatetics  would 
have  it.  For  whereas  AriftetU  tells  us,  that,  if  a  drop  of  wine  be  put  into  teiTthou- 
knd  meafures  of  water,  the  wine  being  overpowered  by  fo  vaft  a  quantity  of  water, 
will  be  turned  into  it,  he  fpeaks,  to  my  apprehenfion,  very  improbably.  For,  though 
one  fhould  add  to  that  quantity  of  water  as  many  drops  of  wine,  as  would  a  thoufand 
times  exceed  it  all,  yet,  by  his  rule,  the  whole  liquor  (hould  not  be  a  cram,  a  mixture 
of  wine  and  water,  wherein  the  wine  would  be  predominant,  but  water  only  j  fince 
the  wine  being  added  but  by  a  drop  at  a  time,  would  ftill  fall  into  nothing  but  water, 
and  confequently  would  be  turned  into  it.  And,  if  this  would  hold  in  metals  too, 
it  were  a  rare  fecret  for  goldfmiths,  and  refiners ;  for  by  melting  a  mafs  of  gold,  or 
filver,  and  by  but  carting  into  it  lead  or  antimony,  grain  after  grain,  they  might  at 
pleafure,  within  a  reafonable  compafs  of  time,  turn  what  quantity  they  defire,  of 
the  ignoble  into  the  noble  metals.  And,  indeed,  fince  a  pint  of  wine,  and  a  pint 
of  water,  amount  to  about  a  quart  of  liquor,  it  feems  manifeft  to  fenfe,  that  thefc 
bodies  do  not  totally  penetrate  one  another,  as  one  would  have  it  i  but,  that  each 
retains  its  own  dimenfionsj  and  confequently,  that  they  are,  by  being  mingled,  only 
divided  into  minute  bodies,  that  do  but  touch  one  another  with  their  furfaces,  as  do 
the  grains  of  wheat,  rye,  barley,  &c.  in  a  heap  of  feveral  forts  of  corn.  And  un- 
lefs  we  fay,  that  as  when  one  meafure  of  wheat,  for  inftance,  is  blended  with- a  hun- 
dred meafures  of  barley,  there  happens  only  a  juxta-pofition  and  fuperficial  contact 
betwixt  the  grains  of  wheat,  and  as  many  or  thereabouts  of  the  grains  of  barley  fo, 
when  a  drop  of  wine  is  mingled  with  a  great  deal  of  water,  there  is  but  an  appofition 
of  fo  many  vinous  corpufdes  to  a  correfpondent  number  of  aqueous  ones  :  unlcfs  I 
fay,  this  be  faid,  1  fee  not  how  that  abfurdity  will  be  avoided,  whercunto  the  Stoical 
notion  of  million  (namely  by  y^xvf^<  or  confufion)  was  liable,  according  to  which 
the  leaft  body  may  be  co-extended  with  the  greateft  :  fince  in  a  mixt  body,  wherein, 
before  die  elements  were  mingled,  there  was,  for  inftance,  but  one  pound  of  water 
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to  ten  thoufand  of  earth,  yet  according  to  them  there  muft  not  be  the  leaft  part  of 
that  compound,  that  confided  not  as  well  of  earth,  as  water.  But  I  infift,  perhaps, 
too  long  (fays  Eleuthtrius)  upon  the  proofs  afforded  me  by  the  nature  of  million : 
wherefore  I  will  but  name  two  or  three  other  arguments ;  whereof  the  firft  (hall  be, 
that,  according  to  Arifiotle  himfclf,  the  motion  of  a  mixt  body  follows  the  nature  of 
the  predominant  element,  as  thofe,  wherein  the  earth  prevails,  tend  towards  the 
centre  of  heavy  bodies.  And  fmcc  many  things  make  it  evident,  that  in  divers  mixt 
bodies  the  elementary  qualities  are  as  well  active,  though  not  altogether  lo  much  lb, 
as  in  the  elements  themielves  ;  it  feems  not  rcafonablc  to  deny  the  actual  exigence  of 
the  elements  in  thofe  bodies,  wherein  they  operate. 

To  which  I  Hull  add  this  convincing  argument,  that  experience  manifefts,  and 
Ariftctk  confeffes  it,  that  the  Mjcibilia  may  be  again  feparated  from  a  mixt  body, 
as  is  obvious  in  the  chymical  relolutions  of  plants  and  animals,  which  could  not  be, 
unlcfs  they  did  actually  retain  their  forms  in  it.  For  fince,  according  to  AriftotU% 
and  1  think,  according  to  truth,  there  is  but  one  common  mafs  of  all  things,  which 
he  has  been  pleafcd  to  call  materia  prima  ;  and  fince  it  is  not  therefore  the  matter, 
but  the  form,  that  conltitutes  and  difcrimiriates  things,  to  fay,  that  the  elements  re- 
main not  in  a  mixt  body,  according  to  their  forms,  but  according  to  their  matter, 
is  not  to  fay,  that  they  remain  there  at  all  fince  although  thofe  portions  of  matter 
were  earth  and  water,  &c.  before  they  concurred,  yet  the  refulting  body  being  once 
conftitutcd,  may  as  well  be  faid  to  be  fimple  as  any  of  the  elements ;  the  matter 
being  confefiedly  of  the  fame  nature  in  all  bodies,  and  the  elementary  forms  being, 
according  to  this  hypothefis,  perifhed  and  abolilhed. 

And  Jaftly,  and  if  we  will  confult  chymical  experiments,  we  dull  find  the  advan- 
tages of  the  chymical  doctrine  above  the  Peripatetic  little  lefs  than  palpable.  For 
in  that  operation,  that  refiners  call  quartation,  which  they  employ  to  purify  gold, 
although  three  parts  of  filver  be  fo  exquilitely  mingled  by  fufion  with  a  fourth  part 
of  gold  (whence  the  operation  is  denominated)  that  the  refulting  mafs  acquires  feveral 
new  qualities,  by  virtue  of  the  compofition,  and  that  there  is  lcarce  any  i'enfible  part 
of  it,  that  is  not  compofed  of  both  the  metals  ;  yet  if  you  call  this  mixture  into  aqua 
fortis,  the  filver  will  be  dilTolved  in  the  menflruum,  and  the  gold  like  a  dark  or  black 
powder  will  fall  to  the  bottom  of  it,  and  either  body  may  be  again  reduced  into  fuch 
a  metal  as  it  was  before ;  which  fliews,  that  it  retained  its  nature,  notwithftanding 
its  being  mixt  per  minima  with  the  other.  We  likewile  fee,  that  though  one  part  of 
pure  fii\cr  be  mingled  with  eight  or  ten  parts,  or  more,  of  lead  ;  yet  the  fire  will 
upon  the  cupel  eafily  and  perfectly  feparate  them  again.  And  that,  which  I  would 
have  you  peculiarly  conlidcr  on  thisoccafion,  is,  that  not  only  in  chymical  anatomies 
there  is  a  ftparation  made  of  the  elementary  ingredients,  but  that  lome  mixt  bodies 
afford  a  very  much  greater  quantity  of  this  or  that  element  or  principle,  than  of  an- 
other •,  as  we  lee,  that  turpentine  and  amber  yield  much  more  oil  and  fulphur,  than 
they  do  water ;  whereas  wine,  which  is  coi  fefied  to  be  a  perfectly  mixt  body,  yields 
but  a  little  inflammable  fpirit,  or  fulphur,  and  not  much  more  earth  ;  but  affords  a 
vaft  proportion  cf  phlegm  or  water.  Which  could  not  be,  if,  as  the  Peripatetics 
fuppole,  every,  even  of  the  minuted  particles,  were  of  the  fame  nature  with  the 
whole,  and  confequcntly  did  contain  both  earth  and  water,  and  air,  and  fire.  Where- 
fore as  to  what  AriJIotU  principally,  and  almod  only  objects,  that  unlefs  his  opinion 
be  admitted,  there  would  be  no  true  and  perfect  million,  but  only  aggregates  or  heaps 
of  contiguous  corpufclcs,  which,  though  the  eye  of  a  man  cannot  dil'cern,  yet  the 
eye  of  a  lynx  might  perceive  not  to  be  of  the  fame  nature  with  one  another  and  with 
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their  totum,  as  the  nature  of  mi(Hon  requires,  if  he  do  not  beg  the  queftion,  and 
make  miftion  to  confift  in  what  other  naturalifts  deny  to  be  rcquifite  to  it,  yet  he,  at 
leaft,  objects  that  as  a  great  inconvenience,  which  I  cannot  take  lor  fuch,  till  he  have 
brought  as  confiderablc  arguments  as  I  have  propofed  to  prove  the  contrary,  to  evince, 
that  nature  makes  other  miftions  than  fuch  as  I  have  allowed,  wherein  the  MifcilnSm 
are  reduced  into  minute  parts,  and  united  as  far  as  fenfe  can  difcern  :  which  if  you 
will  not  grant  to  be  fufficient  for  a  true  miftion,  he  muft  have  the  fame  quarrel  with 
nature  herfclf,  as  with  his  adverlarics. 

Wherefore  (continues  Eleuiberius)  I  cannot  but  fomewhat  marvel,  that  Carneades 
Ihould  oppofe  the  doctrine  of  the  chymifts  in  a  particular,  wherein  they  do  as  well 
agree  with  his  old  miftrefs,  Nature,  as  dhTcnt  from  his  old  adverfary,  Arifiotle. 

I  must  not  (replies  Carneades)  engage  myfelf  at  prtfent  to  examine  thoroughly  the 
controvcrfies  concerning  miftion  :  and  if  there  were  no  third  thing,  but  that  I  were 
reduced  to  embrace  ablolutely  and  unrefervedly  either  the  opinion  of  Ariftttle,  or  that 
of  the  philofophers,  that  went  before  him,  I  (hould  look  upon  the  latter,  which  the 
chymifts  have  adopted,  as  the  more  defenfible  opinion.  But  becaufe  differing  in  the 
opinions  about  the  elements  irom  both  parties,  I  think  I  can  take  a  middle  couric, 
and  difcourfc  to  you  of  miftion,  after  a  way,  that  does  neither  perfectly  agree,  nor 
perfectly  difagree  with  either  :  as  I  will  not  peremptorily  define,  whether  there  be  not 
cafes,  wherein  fomc  phenomena  of  miftion  feem  to  favour  the  opinion,  that  the 
chymifts  patrons  borrowed  of  the  antients,  I  lhall  only  endeavour  to  Ihew  you,  that 
there  are  fomc  cafes,  which  may  keep  the  doubt,  which  makes  up  my  fecond  general 
confideration,  from  being  unreasonable. 

I  shall  then  freely  acknowledge  to  you  (fays  Carneades)  that  I  am  not  over-well 
Satisfied  with  the  doctrine,  that  is  afcribed  to  driftctle,  concerning  miftion ;  efpecially, 
fincc  it  teaches,  that  the  four  elements  may  again  be  Separated  from  the  mixt  body ; 
whereas,  if  they  continued  not  in  it,  it  would  not  be  lb  much  a  feparation  as  a  pro- 
duction. And  I  think  the  anticnt  philofophers,  that  preceded  Arifiotk%  and  chymifts, 
who  have  fince  received  the  fame  opinion,  do  fpeak  of  this  matter  more  intelligibly, 
if  not  more  probably,  than  the  Peripatetics :  but  though  they  fpeak  congruoully 
enough  to  their  believing,  that  there  are  a  certain  number  of  primogenial  bodies,  by 
whofe  concourfe  all  thole  we  call  mixt  are  generated,  and  which,  in  the  deftruftion  of 
mixt  bodies,  do  barely  part  company,  and  reduce  from  one  another,  juft  fuch  as  they 
were  when  they  came  together;  yet  I,  who  meet  with  very  few  opinions,  that  I  can 
entirely  acquu  Ice  in,  muft  confcls  to  you,  that  I  am  inclined  to  differ,  not  only  from 
the  Ariftotelians,  but  from  the  old  philofophers  anil  the  chymifts,  about  the  nature 
of  miltion.  And  if  you  will  give  me  leave,  I  fhall  briefly  propofe  to  you  my  prc- 
fent  notion  of  it,  provided  you  will  look  upon  it,  not  fo  much  as  an  affertion  as  an 
hypothefis  •,  in  talking  of  which,  I  do  not  now  pretend  to  propofe  and  debate  the 
whole  dectrinc  of  miftion,  but  to  (hew,  that  it  is  not  improbable,  that  fome  times 
mingled  (ubftancea  may  be  lo  llrictly  united,  that  it  doth  not  by  the  ufual  operations 
of  ihv  fire,  by  which  chymifts  arc  wont  to  fuppofe  themiervtS  to  have  made  the 
analyfis  of  mixt  bodies,  fufneicntly  appear,  that  in  fuch  bodies  the  Mifcibilia,  that 
concurred  to  make  them  up,  do  each  ot  them  retain  its  own  peculiar  nature  •,  End  by 
the  fpagyrifts  fires  may  be  moreeafily  extricated  and  recovered,  than  altered;  either 
by  a  change  of  text,  re  in  the  parts  of  the  fame  ingredient,  or  by  an  allocation  with 
fomc  parts  of  another  ingredient,  more  ftrict  than  was  that  of  the  parts  of  this  or  that 
MtJeibiU  among  themfelves.  At  thefe  words,  Ehutherius  having  preffed  him  to  do 
what  he  propolcd,  and  promifed  to  do  what  he  dcfired 
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Ic»wstoir  then  (refumes  Carneades)  that,  not  to  mention  thoftr  iwproper  feind* 

of  million,  wherein  homogeneous  bodies  are  joined,  as  when  water  is  mingled  with 
water,  or  two  veffels  full  of  the  fame  kind  of  wine  with  one  another,  the  million  T 
am  now  to  difcourfc  of  fcems,  generally  fpeaking,  to  be  but  an  union  ftr  minima  of 
any  two  or  more  bodies  of  differing  denominations  ;  as  when  alh.es  and  land  are  col- 
liquated  into  glafs,  or  antimony  and  iron  into  regulus  martis,  or  wine  and  water  are 
mingled,  and  iugar  is  diflblved  in  the  mixture.  Now  in  this  general  notion  of  mifcion> 
it  does  not  appear  clearly  comprehended,  that  the  MifcibiHa  or  ingredients  do  in  their 
fmall  parts  io  retain  their  nature,  and  remain  diftind  in  the  compound,  that  they  may 
thence  by  the  fire  be  again  taken  afunder :  for  though  I  deny  not,  that  in  fome 
millions  of  certain  permanent  bodies  this  recovery  of  the  fame  ingredients  may  be 
made,  yet  I  am  not  convinced,  that  it  will  hold  in  all,  or  even  in  moll,  or  that  it  is 
neccllarily  dcduciblc  from  chymical  experiments,  and  the  true  notion  of  million. 
To  explain  this  a  little,  I  affume,  that  bodies  may  be  mingled,  and  that  very  durably,, 
that  are  not  elementary,  nor  have  been  relblved  into  elements  or  principles,  that  they 
may  be  mingled  ;  as  is  evident  in  the  regulus  of  colliquated  antimony,  and  iron- 
newly  mentioned  v  and  in  gold  coin,  which  lafls  fo  many  ages  \  wherein  generally  the 
gold  is  alloyed  by  the  mixture  of  a  quantity,  greater  or  lerTer  (in  our  mints  they  ufe 
about  a  12th  part)  of  either  filver,  or  copper,  or  both.  Next,  I  copfidcr,  that  there 
being  but  one  univerfal  matter  of  things,  as  it  is  known  that  the  Aritlotelians  them- 
felves  acknowledge,  who  call  it  materia  prima  (about  which  neverthclefs  I  like  not  all 
their  opinions)  the  portions  of  this  matter  feem  to  differ  from  one  another  but  in  cer- 
tain qualities  or  accidents,  fewer  or  more ;  upon  whofe  account  the  corporeal  fub- 
ilancc  they  belong  to  receives  its  denomination,  and  is  referred  to  this  or  that  par- 
ticular fort  of  bodies  :  lb  that  if  it  come  to  lofe,  or  be  deprived  of  thofc  qualities, 
though  it  ceai'es  not  to  be  a  body,  yet  it  ceafes  from  being  that  kind  of  body  as.  a 
plant,  or  animal,  or  red,  green,  fweet,  four,  or  the  like.  I  confidcr,  thac  it  very 
often  happens,  that  the  fmall  parts  of  bodies  cohere  together  but  by  immediate  con- 
tact and  reft,  and  that,  however,  there  are  few  bodies,  whole  minute  parts  flick  lb 
clofc  together,  to  what  caufc  foever  their  combination  be  afcribed,  but  that  it  is  pof- 
fiblc  to  meet  with  fome  other  body,  whofe  fmall  parts  may  get  between  them,  and  fo- 
disjoin  them  1  or  may  be  fitted  to  cohere  more  ftrongly  with  fome  of  them,  than  thofc 
fome  do  with  the  refl  •,  or  at  lcaft  may  be  combined  fo  clofely  with  them,  as  that 
neither  the  fire,  nor  the  other  ufual  inllruments  of  chymical  anatomies  will  feparate 
thern.  Thefe  things  being  premifed,  I  will  not  peremptorily  deny,  but  that  there 
may  be  fome  clullers  of  particles,  wherein  the  particles  are  fo  minute,  and  the  cohe- 
rence fo  Uriel,  or  both,  that  when  bodies  of  differing  denominations,  and  confifting 
of  fuch  durable  ckuters,  happen  to  be  mingled.,  though  the  compound  body  made 
up  of  them  miy  be  very  differing  from  either  of  die  ingredients,  yet  each  of  the 
little  maffes  or  clutters  may  fo  retain  its  own  nature,  as  to  be  again  feparable,  fuch  as 
it  was  bcrbrr.  As  when  gold  and  filver  being  melted  together  in  a  due  proportion 
(for  in  every  proportion,  the  refiners  will  tell  you,  that  the  experiment  will  not  fuc- 
ceed)  aqua  tonh  will  diffolvc  the  filver,  and  leave  the  gold  untouched  •,  by  which 
means,  as  you  ki'ely  noted,  both  the  metals  may  be  recovered  tVo:n  the  mixed  mafs. 
But  (continues  Carmades)  there  arc  other  clullers,  wherein  the  particles  Hick  not  lb 
dole  together,  bu*  that  they  may  meet  with  corpufclcs  of  another  denomination, 
which  are  diipoied  to  be  more  Clofely  united  with  fome  of  them,  than  they  were 
among  themfelvcs.  And  in  fuch  cafe,  two  thus  combining  corpufcks  lofing  that 
lhape,  or  fize,  or  motion,  or  other  accident,  upon  whole  account  they  weie  endowed 
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TOth  fuch  a  determinate  quality  or  nature,  each  of  them  really  ceafes  to  be  a  corpuf- 
cle  of  the  fame  denomination  it  was  before ;  and  from  the  coalition  of  thefe  there 
•may  emerge  a  new  body,  as  really  one,  as  either  of  the  corpufcles  was  before  they 
were  mingled,  or,  if  you  pleafe,  confounded  :  Gnce  this  concretion  is  really  endowed 
with  its  own  diftincT:  qualities,  and  can  no  more  by  the  fire,  or  any  other  known  way 
of  analyfis,  be  divided  again  into  the  corpufcles,  that  at  firft  concurred  to  make  it, 
than  either  of  them  could,  by  the  fame  means,  be  fubdivided  into  other  particles. 
But  (fays  Eletttberius)  to  make  this  more  intelligible  by  particular  examples;  if  you 
duTolve  copper  in  aqua  fortis,  or  fpirit  of  nitre  (for  I  remember  not  which  1  ufed, 
nor  do  I  think  it  much  material)  you  may  by  cryftallizing  the  folution  obtain  a  goodly 
vitriol ;  which,  though  by  virtue  of  the  compofition  it  have  manifeftly  divers  qua- 
lities, not  to  be  met  with  in  either  of  the  ingredients,  yet  it  feems,  that  the  nitrous 
fpirits,  or  at  leaft  many  of  them,  may  in  this  compounded  mafs  retain  their  former 
.nature :  for  having  for  trial-fake  diftilled  this  vitriol  fpirit,  there  came  over  (lore  of 
red  fumes,  which  by  that  colour,  by  their  peculiar  ftink,  and  by  their  lournefs,  ma- 
nifefted  themfelves  to  be  nitrous  fpirits,  and  that  the  remaining  calx  continued 
copper,  I  fuppofc  you  will  eafily  believe.  But  if  you  diffolve  minium,  which  is  but 
lead  powdered  by  the  fire,  in  good  fpirit  of  vinegar,  and  cryftallizc  the  folution,  you 
fhall  not  only  have  a  faccharine  fait  exceedingly  differing  from  both  its  ingredients  i 
but  the  union  of  fome  parts  of  the  menftruum  with  fomc  of  thofc  of  the  metal  is  fo 
drift,  that  the  fpirit  of  vinegar  feems  to  be,  as  fuch,  deftroyed ;  fince  the  falinc 
corpufcles  have  quite  loft  that  acidity,  upon  whofe  account  the  liquor  was  called 
fpirit  of  vinegar ;  nor  can  any  fuch  acid  parts,  as  were  put  to  the  minium,  be  fcpa- 
rated  by  any  known  way  from  the  faccbarum  Saturni  refulting  from  them  both.  For 
not  only  there  is  no  fournefs  at  all,  but  an  admirable  fweetnefs  to  be  taftcd  in  the  con- 
cretion ;  and  not  only  I  found  not  that  fpirit  of  wine,  which  otherwife  will  imme- 
diately hifs,  when  mingled  with  ftrong  fpirit  of  vinegar,  would  hifs  being  poured 
XL^on  faccbarum  Saturni,  wherein  yet  the  acid  fait  of  vinegar,  did  it  furvive,  may  feem 
to  be  concentrated  ,  but  upon  the  diftillation  of  faccbarum  Saturni  by  itfelf,  I  found 
indeed  a  liquor  very  penetrant,  but  not  at  all  acid,  and  differing  as  well  in  fmell  and 
other  qualities,  as  in  tafte,  from  the  fpirit  of  vinegar  which  likewife  feemed  to 
have  left  fomc  of  its  parts  very  firmly  united  to  the  caput  mortuum,  which  though  of 
a  leaden  nature  was  in  fmell,  colour,  &c.  differing  from  minium.  Which  brings 
into  my  mind,  diat  though  two  powders,  the  one  blue,  and  the  other  yellow,  may 
appear  a  green  mixture,  without  either  of  them  lofing  its  own  colour,  as  a  good  mi- 
crofcope  has  fometimes  informed  me ;  yet  having  mingled  minium  and  fal  armoniac 
in  a  requifite  proportion,  and  expofed  them  in  a  glafs  veflel  to  the  fire,  the  whole 
mafs  became  white,  and  the  red  corpufcles  were  deftroyed  :  for  though  the  calcined 
lead  was  feparable  from  the  fait,  yet  you  will  cafily  believe  it  did  not  part  from  it  in 
the  form  of  a  red  powder,  fuch  as  was  the  minium,  when  it  was  put  to  the  fal  ar- 
moniac. I  leave  it  alfo  to  be  confidered,  whether  in  blood,  and  divers  other  bodies, 
it  be  probable,  that  each  of  the  corpufcles,  that  concur  to  make  a  compound  body, 
doth,  though  fome  of  them  in  fome  cafes  may,  retain  its  own  nature  in  it,  fo  that 
chymifts  may  extricate  each  fort  of  them  from  all  the  others,  wherewidi  it  concurred 
to  make  a  body  of  one  denomination. 

I  know  there  may  be  a  diltinction  betwixt  matter  immanent,  when  the  material 
parts  remain,  and  retain  their  own  nature  in  the  things  matcriatcd,  as  fome  of  the 
fchoolmen  fpeak  (in  which  fenfe,  wood,  ftones  and  lime  arc  the  matter  of  a  houfe \) 
and  tranficnt,  wluch  in  the  matcriatcd  thing  is  fo  altered,  as  to  receive  a  new  form, 
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without  being  capable  of  re-admitting  again  the  old.  In  which  fcnfe  the  friends  of 
this  diftinftion  fay,  that  chyle  is  the  matter  of  blood,  and  blood  that  of  a  human 
body,  of  all  whole  parts  it  is  prcfumed  to  be  the  aliment.  I  know  alio,  that  it  may- 
be laid,  that  of  material  principles,  Ibme  are  common  to  all  mixt  bodies,  as  Arijlotle's 
four  elements,  or  the  chymifts  tria  prima ;  others  peculiar,  which  belong  to  this  or 
that  fort  of  bodies  as  butter  and  a  kind  of  whey  may  be  laid  to  be  the  proper  prin- 
ciples of  cream  :  and  I  deny  not,  but  that  thefc  diftinftions  may  in  fome  cafes  be  of 
ule;  but  partly  by  what  I  have  (aid  already,  and  partly  by  what  I  am  to  fay,  you 
may  eafily  enough  guefs,  in  what  fenfe  I  admit  them,  and  difcern,  that  in  fuch  a  lenle 
they  will  either  illullrate  fome  of  my  opinions,  or  at  leaft  will  not  overthrow  any  of 
them. 

To  prolecute  then  what  I  was  faying  before,  I  will  add  to  this  purpofe,  that  fince 
the  major  part  of  chymifts  credit  what  thofe  they  call  philolbphers  affirm  of  their 
Hone,  I  may  reprefent  to  them,  that  though  when  common  gold  and  lead  arc  ming- 
led together,  the  lead  may  be  fevered  almoll  unaltered  from  ihc  gold  ;  yet  if  inflead 
of  gold  a  tantillum  of  the  red  elixir  be  mingled  with  a  latum,  their  union  will  be 
lb  indilfoluble  in  the  perfeft  gold,  that  will  be  produced  by  it,  that  there  is  no 
known,  nor  perhaps  no  pofliblc  way  of  feparating  the  diftufed  elixir  from  the  fixed 
lead,  but  they  both  conltitute  a  moft  permanent  body,  wherein  the  faturn  feems  to 
have  quite  loft  its  properties,  that  made  it  be  called  lead,  and  to  have  been  rather 
tranfmuted  by  the  elixir,  than  barely  afibciatrd  to  it.  So  that  it  leems  not  always 
nccefiary,  that  the  bodies,  that  are  put  together  per  minima,  mould  each  retain  its 
own  nature  ;  fo  as  when  the  mafs  itfelf  is  difllpatcd  by  the  fire,  to  be  more  difpofed 
to  re-appear  in  its  prii>ine  form,  than  in  any  new  one,  which  by  a  firictcr  afibciation 
of  its  parts  with  thofe  of  fome  of  the  other  ingredients  of  the  compofitum,  than  with 
one  another,  it  may  have  acquired. 

Aso  if  it  be  ohjc&ed,  that  unlefs  the  hypothefis  I  oppofe  be  admitted,  in  fuch  cafes 
as  1  have  propofed,  there  would  not  be  an  union,  but  a  dellruc'tion  of  mingled  bo- 
dies, which  feems  all  one  as  to  fay,  that  of  fuch  bodies  there  is  no  miftion  at  all j  I 
anfwer,  that  though  the  fubftances,  that  .ire  mingled,  remain,  only  thtir  accidents 
are  deltroycd,  and  though  we  may  with  tolerable'  congruity  call  them  Mifdlilia,  bc- 
caufe  they  are  diftindl  bodies  before  they  are  put  together,  however  afterwards  they 
are  fo  confounded,  that  I  Ihould  rather  call  them  concrc;ions,  or  refulring  bodies,, 
than  mixed  ones  and  though,  perhaps,  fome  other  and  better  account  may  be  pro- 
pofed, upon  which  the  name  of  million  may  remain ;  yet,  if  what  I  have  faid  be 
thought  reafon,  I  lhall  not  wrangle  about  words,  though  I  think  it  fitter  to  alter  a 
term  of  art,  than  reject  a  new  truth,  becaufe  it  fuits  not  with  it.  If  it  be  alto  ob- 
jected, that  this  notion  of  mine,  concerning  miftion,  though  it  may  be  allowed, 
when  bodies  already  compounded  are  put  to  be  mingled,  yet  it  is  not  applicable  to 
thole  miitions,  that  arc  immediately  made  of  the  elements,  or  principles  the. Selves  j 
I  anfwer  in  die  firft  place,  that  I  here  confider  the  nature  of  million  fomewhat  more 
generally,  than  the  chymifts ;  who  yet  cannot  deny,  that  there  are  oftentimes  mix- 
tures, and  thofe  very  durable  ones,  made  of  bodies,  that  arc  not  clen  enrary.  And 
in  the  next  place,  that  though  it  may  be  probably  pretended,  that  in  thofr  mixtures 
that  are  made  immediately  of  the  bodies,  that  are  called  principles  or  elements,  the 
mingled  ingredients  may  better  retain  their  own  nature  in  the  compounded  mafs,  and 
be  more  ealily  feparated  from  thence  ;  yet,  befides  that  it  may  be  doubted,  whether 
there  be  any  fuch  primary  bodies,  I  fee  not  why  the  reafon  I  alleged,  of  the  deftruc- 
tib.lity  of  the  inga-dicnts  of  bodies  in  general,  may  not  fometimes  be  applicable  to 
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fair,  fulphur,  or  mercury  ;  till  it  be  (hewn  upon  what  account  we  are  to  believe  them 
privileged.    And  however  (if  you  pleafc  but  to  recall  to  mind,  to  what  purpofc  I  told 

?ouatfirilt  I  meant  to  fpeak  ox  mixtion  at  this  time)  you  will  perhaps  allow,  that  what 
have  hitherto  difcourfed  about  it,  may  not  only  give  fome  light  to  the  nature  of  ic 
in  general  (efpecially  when  I  mall  have  an  opportunity  to  declare  to  you  my  thoughts 
on  that  fubjeft  more  fully)  but  may  on  fome  occafions  alfo  be  ferviceable  to  me  in.the 
enfuing  part  of  this  difcourfe. 

Bu  r  to  look  back  now  to  that  part  of  our  difcourfe,  whence  this  excurfion  con- 
cerning million  has  fo  long  diverted  us,  though  we  there  deduced,  from  the  differing 
fubftances  obtained  from  a  plant  nourifhed  only  with  water,  and  from  fome  other 
things,  that  it  was  not  necclTary,  that  nature  mould  always  compound  a  body  at  firft 
of  all  fuch  differing  bodies,  as  the  fire  could  afterwards  make  it  afford  ;  yet  this  is  not 
all,  that  may  be  collected  from  thofe  experiments.  For  from  them  there  feems  alio 
deducible  fomcthing,  that  fubverts  another  foundation  of  the  chymical  doctrine. 
For  fince  that  (as  we  have  feen)  out  of  fair  water  alone,  not  only  fpirit,  but  oil,  and1 
fair,  and  earth  may  be  produced  ,  it  will  follow,  that  fait  and  fulphur  arc  not  prima* 
genial  bodies,  and  principles,  fince  they  are  every  day  made  out  of  plain  water  by  the- 
texture,  which  the  feed  or  feminal  principle  of  plants  put  it  into.  And  this  would 
not  perhaps  feem  fo  ftrange,  if,  though  pride  or  negligence,  we  were  not  wont  to- 
overlook  the  obvious  and  familiar  workings  of  nature  i  tot  if  we  confiderwhat  flight 
qualities  they  are,  that  ferve  to  denominate  one  of  the  tria  prima,  we  (hall  find,  that 
nature  does  frequently  enough  work  as  great  alterations  in  divers  parcels  of  matter  ; 
for  to  be  readily  diflbluble  in  water,  is  enough  to  make  the  body,  that  is  fo,  pafs  for 
a  fait.  And  yet  I  fee  not,  why  from  a  new  fhurHing  and  difpofition  of  the  compo- 
nent particles  of  a  body,  it  mould  be  much  harder  for  nature  to  compofe  a  body  dif- 
foluble  in  water,  of  a  portion  of  water,  that  was  not  fo  before,  than  of  the  liquid* 
fubftance  of  an  egg,  which  will  eafily  mix  with  water,  to  produce  by  the  bare  warmth: 
of  a  hatching  hen,  membranes,  feathers,  tendons,  and  other  parts,  that  are  not  dif- 
foluble  in  water  as  that  liquid  fuoftance  was:  nor  is  the  hardnefs  and  brittlenefs  of  fait 
more  difficult  for  nature  to  introduce  into  fuch  a  yielding  body  as  water,  than  it  is 
for  her  to  make  the  bones  of  a  chick  out  of  the  tender  fuliftance  of  the  liquors  of  an 
egg.  But  inftead  of  profecuting  this  confederation,  as  I  eafily  might,  I  will  proceed 
as  loon  as  I  have  taken  notice  of  an  objection,  that  lies  in  my  way.  For  I  eafily  fore- 
fee  it  will  be  alleged,  that  the  above  mentioned  examples  are  all  taken  from  plants, 
and  animals,  in  whom  the  matter  is  fafhioned  by  the  platlic  power  of  the  feed,  or 
fometfung  analogous  thereunto.  Whereas  the  fire  does  not  adt  like  any  of  the  femi- 
nal principles,  but  deftroys  them  all-,  when  they  come  within  its  reach*  But  to  this 
I  fhall  need  at  prefent  to  make  but  this  eafy  anfwer,  that  whetht-r  it  be  a  feminal 
principle,  or  any  other,  which  fafhions  that  matter  after  thofe  various  manners  1  have 
mentioned  to  you,  yet  it  is  evident,  that  either  by  the  plaftic  principle  alone,  or  that 
and  heat  together,  or  by  fome  other  caufc  capable  to  contex  the  matter,  it  is  yet  pof*- 
fible,  that  the  nuctcr  may  be  anew  contrived  into  fuch  bodies^  And  it  is  only  for  the 
poOibUity  of  this,  that  I  am  now  contending. 
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WHAT  I  have  hitherto  difcourfed,  EUutbtrius,  (fays  his  friend  to  him)  has, 
I  prefume,  ftiewn  you,  that  a  confidering  man  may  very  well  oueftion  the 
truth  of  thole  very  fuppofitions,  which  Chymifts  as  well  as  Peripateticks,  without 
proving,  take  for  granted  i  and  upon  which  depends  the  validity  of  the  inferences 
they  draw  from  their  experiments.    Wherefore  having  difpatched  that,  which  though 
a  chymift  perhaps  will  not,  yet  I  do,  look  upon  as  the  nu.ll  important,  as  well  as 
difficult,  part  of  my  talk,  it  will  now  be  feafonable  for  me  to  proceed  to  the  confide- 
ration  of  the  experiments  themfelves,  wherein  they  are  wont  fo  much  to  triumph  and 
glory.    And  thefe  will  the  rather  defcrve  a  ferious  examination,  becauie  thofe,  that 
alledge  them,  are  wont  to  do  it  with  fo  much  confidence  and  oftentation,  that  they 
have  hitherto  impofed  upon  almoft  all  pcrfons,  without  excepting  philolophers  and 
phyficians  themfelves,  who  have  read  their  books,  or  heard  them  talk.    For  fome 
learned  men  have  been  content  rather  to  believe  what  they  fo  boldly  affirm,  than  be 
at  the  trouble  and  charge,  to  try  whether  or  no  it  be  true.    Others  again,  who  have 
curiofity  enough  to  examine  the  truth  of  what  is  averred,  want  Ikill  and  opportunity 
to  do  what  they  defire.    And  the  generality  even  of  learned  men,  feeing  the  chymifts 
(not  contenting  themfelves  with  the  fchools  to  amufc  the  world  with  empty  words) 
actually  perform  divers  ftrange  things,  and,  among  thofe,  refolve  compound  bodies 
into  fcveral  fubftances,  not  known  by  former  philolophers  to  be  contained  in  them  •, 
men  I  fay,  feeing  thefe  things,  and  hearing  with  what  confidence  chymifts  aver  the 
fubftances  obtained  from  compound  bodies  by  the  fire  to  be  the  true  elements,  or,  (as 
they  fpeak)  hypoftatical  principles  of  them,  arc  forward  to  think  it  but  juft,  as  well 
as  modeft,  that  according  to  the  logicians  rule,  the  fkilful  artifts  fhould  be  credited 
in  their  own  art ;  efpecially  when  thofe  things,  whole  nature  they  fo  confidently  take 
upon  them  to  teach  others,  are  not  only  productions  of  their  own  flciU,  but  fuch  as 
others  know  not  elfe  what  to  make  of. 

But  though  (continues  Carnta&es)  the  chymifts  have  been  able,  upon  fome  or  other 
of  the  mentioned  accounts,  not  only  to  delight  but  amaze,  and  almoft  to  bewitch 
even  learned  men  \  yet  fuch  as  you  and  I,  who  are  not  unpraclilcd  in  tlvc  trade,  muft 
not  fuffer  ourielves  to  be  impofed  upon  by  hard  names,  or  bold  afiertions ;  nor  to  be 
dazled  by  that  light  which  fhould  but  affift  us  to  difcern  tilings  the  more  clearly. 
It  is  one  thing  to  be  able  to  help  nature  to  produce  things,  and  another  thing  to  un- 
derftand  well  the  nature  of  the  things  produced.  As  we  fee,  that  many  pcrfons  that 
can  beget  children,  arc  for  all  that  as  ignorant  of  the  number  and  nature  of  the  parts, 
efpecially  the  internal  ones,  that  conftitute  a  child's  body,  as  they  that  never  were 
parents.  Nor  do  I  doubt,  but  you  will  excufc  me,  if,  as  I  thank  the  chymifts  for 
the  things  their  analyfis  Ihews  me,  fo  I  take  the  liberty  to  confider,  how  many,  and 
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■what  they  are,  without  being  aftonifhed  at  them  •,  as  if,  whomever  hath  (kill  enough 
to  fhew  men  feme  new  thing  of  his  own  making,  had  the  right  to  make  them  believe 
whatfoevcr  he  pleafcs  to  tell  them  concerning  it. 

Wmer  efore,  I  will  now  proceed  to  my  third  general  confideration ;  which  is,  that 
it  does  not  appear,  that  three  is  precifely  and  univerfally  the  number  of  the  diftinft 
fubftances  or  elements,  whercunto  mixt  bodies  are  relbluble  by  the  fire  :  I  mean,  that 
it  is  not  proved  by  chymifts,  that  all  the  compound  bodies,  which  are  granted  to  be 
perfectly  mixt,  are  upon  their  chymical  analyfis  divifible  each  of  them  into  juft  three 
diitinct  fubftances,  neither  more  nor  lefs,  which  are  wont  to  be  looked  upon  as  ele- 
mentary, or  may  as  well  be  reputed  lb  as  thofe,  that  are  fo  reputed.  Which  laft 
claufe  I  fubjoin,  to  prevent  your  objecting,  that  foine  of  the  fubftances  I  may  have 
occafion  to  mention  by  and  by,  are  not  perfectly  homogeneous,  nor  confequcntly 
worthy  of  the  name  of  principles.  For  that  which  I  am  now  to  confider  is,  into  how 
many  differing  fubftances,  that  may  plaufibly  pal's  for  the  elementary  ingredients  of 
a  mixt  body,  u  may  be  analyzed  by  the  fire  •,  but  whether  each  of  thefe  be  uncom- 
pounded  I  referve  to  examine,  when  I  fhall  come  to  the  next  general  confideration  j 
where  1  hope  to  evince,,  that  the  fubftances,  which  the  chymifts  not  only  allow,  but 
affert  to  be  the  component  principles  of  the  body  refolved  into  them,  are  not  wont  to 
be  uncompounded. 

Now  there  are  two  kind  of  arguments  (purfues  Carneades }  which  may  be  brought 
to  make  my  third  propofition  fecm  probable  •,  one  fort  of  them  being  of  a  more  fpe- 
culativc  nature,  and  the  other  drawn  from  experience.  To  begin  then  with  the  firft 
of  thefe. 

But  as  Carneades  was  going  to  do  as  he  had  faid,  Eleutberius  interrupted  him,  by 
faying  with  a  fomewhat  foiling  countenance  •, 

If  you  have  no  mind  I  fhould  think,  that  the  proverb,  that  good  wits  have  bad. 
memories,  is  rational  and  applicable  to  you,  you  muft  not  forget  now  you  are  upon 
the  fpcculative  confiderations,  that  may  relate  to  the  number  of  the  elements,  that 
youifelf  did  not  long  fincc  deliver  and  concede  fomc  propofitions  in  favour  of  the 
chymical  doctrine,  which  1  may  without  difparagement  to  you  think  it  uneafy,  even- 
for  Carneades  to  anfwer. 

I  have  not,  replies  he,  forgot  the  conceffions  you  mean;  but  I  hope  too,  that  you 
have  not  forgot  neither  with  wh.it  cautions  they  were  made,  when  I  had  not  yet 
afTumed  the  pcrlbn  I  am  now  fuftaining.  But  however,  I  (hall,  to  content  you,  lb 
difcourfc  of  my  third  general  confideration,  as  to  let  you  fee,  that  I  am  not  unmind- 
ful of  the  things  you  would  have  me  remember. 

To  talk  then  again  according  to  fuch  principles  as  I  then  made  ufe  of,  I  fha'.l 
reprcfenr,  that  if  it  be  granted  rational  to  fuppoie,  as  I  then  did,  that  the  elements 
confuted  at  Iir!t  of  certain  fmall  and  primary  coalitions  of  the  minute  particles  of 
matter  into  corpufclcs  very  numerous,  and  very  like  each  other,  it  will  not  be  abl'urd 
to  conceive,  that  fuch  primary  clufters  may  be  of  far  more  forts  than  three  or  rive  i 
and  confequcntly,  thatne  need  not  fuppoie,  that  in  each  cf  the  compound  bodies  we 
are  treating  cf,  there  mould  be  found  juft  three  forts  of  fuch  primitive  coalitions,, 
as  we  are  fpcaking  of. 

And  if,  according  to  this  notion,  we  allow  a  confidence  number  of  differing 
elements,  I  may  add,  th»t  i:  items  very  poflible,  that  to  the  coiiltitution  of  one  fort 
of  mixt  bodies  two  kin  Js  of  elementary  ones  may  fulficc  (as  I  lately  exemplified  to 
you,  in  ihat  moll  durable  concrete,  gtafs,)  another  fort  of  mixts  may  be  compolci- 
of  three  elements,  another  of  tour,  ar.oihcr  of  five*  a  id  another  pcrhao;  of  miny. 
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more.  So  that,  according  to  this  notion,  there  can  be  no  determinate  number 
affigned,  as  that  of  the  elements  of  all  iorts  of  compound  bodies  whatfoever }  it  be- 
ing very  probable,  that  fome  concretes  confift  of  fewer,  fome  of  more  elements. 
Nay,  it  Uocs  not  fcem  impoflible,  according  to  thele  principles,  but  that  there  may 
be  two  forts  of  mixts,  whereof  the  one  may  not  have  any  ot  all  the  fame  elements  as 
the  other  confifb  ofi  as  we  oftentimes  fee  two  words,  whereof  one  has  not  any  one 
of  the  letters  to  be  met  with  in  the  other  i  or  as  we  often  meet  with  divers  electuaries, 
in  which  no  ingredient  (except  fugar)  is  common  to  any  two  of  them.  I  will 
not  here  debate,  whether  there  may  not  be  a  multitude  of  thefc  corpufcles,  which  by 
rcafon  of  dieir  being  primary  and  fimp.e,  might  be  called  elementary,  if  feveral  forts 
of  them  fhould  convene  to  compofe  any  body,  which  are  as  yet  free,  and  neither  as 
yet  contcxed  and  entangled  with  primary  corpufcles  of  other  kinds,  but  remain 
liable  to  be  fubdued  and  fafhioned  by  leminal  principles,  or  the  like  powerful  and 
tranfmuting  agent  \  by  whom  they  may  be  io  connected  among  themfelves,  or 
with  the  parts  of  the  bodies,  as  to  make  the  coirpound  bodies,  whole  ingredients 
they  are,  rcfoluble  into  more,  or  other  elements  than  thole  that  chymifts  have  hitherto 
taken  notice  of. 

To  all  which  I  may  add,  that  fince  it  appears,  by  what  I  obferved  to  you  of  the 
permanency  of  gold  and  filver,  that  even  corpufcles,  that  are  not  of  an  elementary, 
but  compounded  nature,  may  be  of  fo  durable  a  texture,  as  to  remain  indiftblublc  in 
the  ordinary  analyfis  that  Chymifts  make  of  bodies  by  the  fire  •,  it  is  not  impoflible, 
but  that,  though  there  were  but  three  elements,  yet  there  may  be  a  greater  number 
of  bodies,  which  the  wonted  ways  of  anatomy  will  not  difcover  to  be  no  elementary 
bodies. 

But,  (fays  Carneades )  having  thus  far,  in  compliance  to  you,  talked  conjec"turally 
of  the  number  of  the  elements,  it  is  now  time  to  confider,  not  of  how  many  elements 
it  is  poffible  that  nature  may  compound  mixed  bodies,  but  (at  leaft,  as  far  as  the 
ordinary  experiments  of  chymifts  will  inform  us)  of  how  many  fhe  doth  make 
them  up. 

I  sav  then,  that  it  does  not  by  thefe  fufficiently  appear  to  me,  that  there  is  any 
one  determinate  number  of  elements  to  be  uniformly  met  with  in  all  the  feveral  forts 
of  bodies  allowed  to  be  perfectly  mixed. 

And  for  the  more  diftinft  proof  of  this  propofition,  I  fhall  in  the  firft  place  repre- 
fent,  that  there  are  divers  bodies,  which  I  could  never  fee  by  fire  divided  into  16  many 
as  three  elementary  fubftanccs.  I  would  fain  (as  1  laid  lately  to  Pbikpcnus)  fee  that 
fixed  and  noble  metal  we  call  gold,  le  parated  into  fait,  fulphur  and  mercury : 
and  if  any  man  will  fubmit  to  a  competent  forfeiture  in  cafe  or  failing,  I  fhall  wil- 
lingly, in  cafe  of  profjerous  fucrefs,  pay  for  both  the  matt  rials  and  the  charges  of 
fuch  an  experiment.  It  is  rot,  that  after  what  I  have  iri  d  myfclf  I  dare  peremptorily 
deny,  tha:  there  may  out  of  gold  be  extracted  a  certain  fubftancc,  which  I  cannot 
hindei  i hymifts from  calling  its  tincture  or  fulphur-,  and  which  leaves  the  remaining 
body  deprived  cf  its  wonted  colour.  Nor  am  I  fure,  that  there  cannot  be  drawn 
out  of  the  lame  metal  a  real  quick  and  running  mercury.  But  for  the  fait  of  gold, 
I  nevir  could  either  fee  it,  or  be  fu.isficd  that  there  was  ever  fuch  a  thing  fcpa- 
rated,  in  rerum  natura,  by  the  relation  of  any  credible  cyc-witnefs.  And  tor  the 
feveral  procefles,  that  promife  that  effect,  the  materials,  that  muft  be  wrought  upon, 
arc  fomcwh.it  too  precious  and  coflly  to  be  wafted  upon  lb  groundlcfs  adventures,  of 
which  not  only  the  fuccefs  is  doubtful,  but  the  very  pofiibility  is  not  yet  demon- 
ftratcd.    Ycc  that,  which  moft  deters  me  from  fuch  ttials,  is  not  their  chargcablcnefs, 
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but  their  unfatisfaetorinefs,  though  they  ihould  fucceed.  For  the  extraction  of  this 
golden  fait  being  in  chymifts  procefles  prefcribed  to  be  effected  by  corrofivc  men- 

ftruums,  or  the  intervention  of  other  faline  bodies,  it  will  remain  doubtful  to  a  wary 
perfon,  whether  the  emergent  fait  be  that  of  the  gold  itfelf,  or  of  the  faline  bodies  or 

fpirits  employed  to  prepare  it  •,  for  that  fuch  difguifes  of  metals  do  often  impole  upon 

artifts,  I  am  Aire  Eleutberius  is  not  fo  much  a  ftranger  to  chymiftry  as  to  ignore.  I 
would  likewife  willingly  fee  the  three  principles  feparatcd  from  the  pure  fort  of  virgin- 
iand,  from  ofteocolla,  from  refined  filver,  from  quickfilver  freed  from  its  adventitious 
fulphur,  from  Venetian  talc,  which  by  long  detention  in  an  extreme  rcverberium,  I 
could  but  divide  into  fmallcr  particles,  not  the  conftituent  principles ;  nay,  which, 
when  I  caufed  it  to  be  kept  1  know  not  how  long,  in  a  glals-houfe  fire,  came  out  in 
the  figure  its  lumps  had,  when  put  in,  though  altered  to  an  almoft  amcthyftine  co- 
lour ;  and  from  divers  other  bodies,  which  it  were  now  unneceffary  to  enumerate. 
For  though  I  dare  not  abiblutely  affirm  it  to  be  impofliblc  to  analyze  thefe  bodies 
into  their  tria prima  ;  yet  becaufe  neither  of  my  own  experiments,  nor  any  competent 
teftimony  hath  hitherto  either  taught  me,  how  fuch  an  analyfis  may  be  made,  or  fa- 
tisfied  me,  that  it  hath  been  fo ;  1  mult  take  the  liberty  to  refrain  from  believing  it, . 
till  the  chymifts  prove  it,  or  give  us  intelligible  and  practicable  procefles  to  perform 
what  they  pretend.  For  whuft  they  affect  that  enigmatical  obfeurity,  m  ith  which 
they  are  wont  to  puzzle  the  readers  of  their  divulged  procefles  concerning  the  analyti- 
cal preparation  of  gold  or  mercury,  they  leave  wary  perlbns  much  unfatisficd,  whe- 
ther or  no  the  differing  fubftances,  they  promife  to  produce,  be  truly  the  hypoftatical 
principles,  or  only  fomc  intermixtures  of  the  divided  bodies  with  thofc  employed  to 
work  upon  them,  as  is  evident  in  the  fecming  cryftals  of  filver,  and  thofe  or  mer- 
cury ;  which,  though  by  fome  inconfiderately  fuppofed  to  be  the  falts  of  thofe  metals, 
are  plainly  but  mixtures  of  the  metalline  bodies  with  the  faline  parts  of  aqua  fortis,  or 
other  corrofivc  liquors  •,  as  is  evident  by  their  being  reducible  into  filver  or  quick- 
filver, as  they  were  before. 

I  cannot  but  confefs  (faith  Eleutberius)  that  though  chymifts  may,  upon  probable 
grounds,  affirm  themfelves  able  to  obtain  their  tria  prima  from  animals  and  vege- 
tables, yet  I  have  often  wondered,  that  they  ftiould  fo  confidently  pretend  alfo,  to 
refolve  all  metalline  and  other  mineral  bodies  into  fait,  fulphur,  and  mercury.  For 
it  is  a  faying  almoft  proverbial  among  thofc  chymifts  themfelves,  that  are  accounted 
philofophers,  and  our  famous  countryman  Roger  Bacon  has  particularly  adopted  it  i 
that  fadlius  eft  aurum  facere,  quam  dejlruere.    And  I  fear,  with  you,  that  gold  is 
not  the  only  mineral,  from  which  chymifts  are  wont  fruitlefly  to  attempt  the  fcpa- 
rating  of  their  three  principles.    I  know  indeed  (continues  Eleutberius)  that  the 
learned  Sennertus,  even  in  that  book,  where  he  takes  not  upon  him  to  play  the  advo- 
cate for  the  chymifts,  but  the  umpire  betwixt  them  and  the  Peripateticks,  expreflc s 
himfelf  roundly,  thus  -,  Salem  omnibus  intffe  (mixtis  fcilicet)  &  ex  iis  fieri  poffe  omnibus 
in  refolutionibus  cbymicis  verfatis  notijftmum  eft.    And  in  the  next  page,  quod  de  /ale  dixi%  liMf,*? 
fays  he,  idem  de  fulpbure  did  pet  eft.    But,  by  his  favour,  I  muft  lee  very  good  proofs,  tt.  147! 
before  I  believe  fuch  general  aflertions,  how  boldly  lbever  made ;  and  he,  that  would 
convince  me  of  their  truth,  muft  firft  teach  me  fomc  true  and  practicable  way  of 
feparating  (alt  and  fulphur  from  gold,  filver,  and  thofe  many  different  forts  of  ftones, 
that  a  violent  fire  does  not  bring  to  lime,  but  to  fufion  :  and  .not  only  I,  for  my  own 
part,  never  law  any  of  thofe  newly  named  bodies  fo  refolved  •,  but  Helmont,  who  was 
much  better  verfed  in  the  chymical  anatomizing  of  bodies  then  either  Sennertus  or  I, 
has  fomewherc  this  refolute  paflage ;  Sao  (fays  he)  ex  arena,  filiabus  &  /axis,  nMjklwm,. 
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eakariis,  nuhquam  fulpbur  aut  mercurium  trahi  pofft :  nay,  ^uercetanus  himfelf, 
though  the  grand  ftickler  for  the  tria  pi  'it/xtm  has  this  confeffion  or.  the  irrefblublenels 
Qj«c»t.  of  diamonds  •,  Aiamai  (faith  he)  omnium  fatius  lapidum  fcltdiffimus  ac  duriffimtu  ex 
.(Ud  Bii-  arftifftma  videlicet  trium  principierum  union:  ac  cobarenHa*  qur  nulla  arte  feparatiomt  i» 
ThV.iiio.  foiutionem  principierum  fuorum  fpiritualium  disjungi  potefl.  And  indeed,  purlucs  Eleu- 
«divt»e,  tbcriuSi  I  was  not  only  glad,  but  fomewhat  furprized  to  find  you  inclined  to 
w'  admit,  that  there  may  be  a  fulphur  and  a  running  mercury  drawn  from  gold ;  for 
unlefs  you  do  (as  your  expreffion  fecmed  to  intimate)  take  the  word  fulphur  in  a  very 
loofe  lenfe,  I  mull  doubt,  whether  our  chymifts  can  feparate  a  fulphur  from  gold : 
for  when  I  faw  you  make  the  experiment,  that  I  fuppofc  invited  you  to  fpeak  as  you 
did,  I  did  not  judge  the  golden  tincture  to  be  the  true  principle  of  fulphur  extracted 
from  the  body,  but  an  aggregate  of  fome  fuch  highly  coloured  parts  of  the  gold,  as 
a  chymift  would  have  called  a  fulphur  i:\combuftible,  which  in  plain  Englilh  teems  to 
be  little  better  than  to  call  it  a  fulphur  and  no  fulphur.  And  as  for  metalline  mer- 
curies, I  had  not  wondered  at  it,  though  you  had  exprefled  much  more  feverity  in 
fpcaking  of  them ;  for  I  remember,  that  having  once  met  an  old  and  famous  artift, 
twho  had  long  been  (and  ftill  is)  chymift  to  a  great  monarch,  the  repute  he  had  of  a 
very  honcft  man  invited  me  to  defire  him  to  tell  me  ingenioufly,  whether  or  no, 
among  his  hiany  labours,  he  had  ever  really  extracted  a  true  and  running  mercury 
out  or  metals  •,  to  which  queflion  lie  freely  replied,  that  he  had  never  feparated  a  true 
mercury  from  any  metal ;  nor  had  ever  teen  it  really  done  by  any  man  elfe.  And 
though  gold  is,  of  all  metals,  that,  whofe  mercury  chymifts  have  moft  endeavoured 
to  extract,  and  which  they  do  the  moft  brag  they  have  extracted  ;  yet  the  experienced 
Angelas  Sala,  in  his  fpagyrical  account  of  the  feven  terreftrial  planets  (that  is,  thefeven 
metals)  affords  us  this  memorable  teftimony,  to  our  prefent  purpofe  :  <%ua>iquttm  (fay* 
he)  t5Y.  experientia  tamen  ( quam  ftultorum  magiftram  vocamus )  certe  comprobavit,  mtr- 
curium auri  adco  fixumt  maturum,  &  ar8e  cum  reliquis  ejufdtm  corporis  fubftantiis  con- 
jungly  ul  nullo  modo  rctrogredi  poffit.  To  which  he  fubjoihs,  that  he  himfeif  had  feen< 
much  labour  fpent  upon  that  defign,  but  could  never  fee  any  fuch  mercury  produced 
thereby.  And  I  eafily  believe  what  he  annexes  •,  that  be  bad  often  fcen  dttttted  many 
tricks  and  impoflurcs  of  cheating  alcbymijis.  For,  the  moft  part  of  thole,  that  are  fond 
of  fuch  charletans,  being  unfkilful  or  credulous,  or  both,  it  is  very  eafy  lor  fuch  as 
have  fome  fkill,  much  craft,  more  boldnefs,  and  no  confeience,  to  impofe  upon  them  : 
and  therefore,  though  many  profefied  alchymifts,  and  divers  perfons  of  quality  have 
told  me,  that  they  have  nrade  or  feen  the  mercury  of  gold,  or  of  this  or  that  other 
metal-,  yet  I  have  been  ftill  apt  to  fear,  that  either  thefe  perfons  have  had  a  defign 
to  deceive  others,  or  have  had  not  fkill  and  circumfpection  enough  to  keep  themfelves 
from  being  deceived. 

You  recall  to  my  mind  (fays  Carneades)  a  certain  experiment  I  once  devifed,  inno- 
cently to  deceive  fome  perfons,  and  let  them  and  o  hers  fee,  how  little  is  to  be  built 
upon  the  affirmation  of  thole,  that  are  either  unfkilful  or  unwary,  when  they  tell  us 
they  have  feen  alchymifts  make  the  mercury  of  this  or  that  metal :  and  to  make  this 
the  more  evident,  1  made  my  experiment  much  more  flight,  fhort  and  fimple, 
than  the  chymifts  ufual  proccifes  to  extract  metalline  mercuries  ;  which  operations 
being  commonly  more  elaborate  and  intricate,  and  requiring  a  much  more  longer  time, 
give  the  alchymifts  a  greater  opportunity  to  cozen,  and  confequcntly  arc  more  ob- 
noxious to  the  fpectators  fulpicion.  And  that,  wherein  1  endeavoured  to  make  my 
experiment  look  the  more  like  a  true  analyfis,  was,  that  1  not  only  pretended,  as  well 
as  others,  to  extract  a  mercury  from  the  metal  1  wrought  upon,  but  likcwite  to  fepa- 
rate 
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rate  a  large  proportion  of  manifeft  and  inflammable  fulphur.  I  take  then  of  the 
filings  of  copper  about  a  dram  or  two  •,  of  common  fublimate,  powdered,  the  like 
weight  i  and  fal  armoniac  near  about  as  much  as  of  fublimate  :  thefc  three  being  wety 
mingled  together,  1  put  into  a  fmall  phial  with  a  long  neck,  or,  which  I  find  better, 
into  a  glafs-urinal,  which  (having  firft  flopped  it  with  cotton)  to  avoid  the  noxious 
fumes,  I  approach  by  degrees  to  a  competent  fire  of  well  kindl ed  coals,  or  (which 
looks  better,  but  more  endangers  the  glafs)  to  the  flame  of  a  candle;  and  after  a 
while  the  bottom  of  the  glals  being  held  juft  upon  the  kindled  coals,  or  in  the  flame, 
you  may  in  about  a  quarter  of  an  hour,  or,  perchance,  in  half  that  time,  perceive  in 
the  bottom  of  the  glafs  fome  running  mercury  -,  and  if  then  you  take  away  the  glals, 
and  break  it,  you  (hall  find  a  parcel  of  quickfilver,  perhaps  altogether,  and  perhaps 
part  of  it  in  the  pores  of  the  folid  mafs.  You  (hall  find  too,  that  the  remaining  lump 
being  held  to  the  flame  of  the  candle,  will  readily  burn  with  a  greenilh  flame,  and 
after  a  little  while  (perchance  prefently)  will  in  the  air  acquire  a  grccnilh  blue,  which 
being  the  colour  that  is  afcribed  to  copper,  when  its  bodv  is  unlocked,  it  is  eafy  to 

£:rfuade  men,  that  this  is  the  true  fulphur  of  Venus,  elpecially  fince  not  only  the 
Its  naay  be  fuppoled  partly  to  be  flown  away,  and  partly  to  be  fublimed  to  the  upper 
part  of  the  glafs,  (whofe  infide  will  commonly  appear  whitened  by  them)  but  the 
metal  leems  to  be  quite  deftroyed,  the  copper  no  longer  appearing  in  a  metalline 
form,  but  almoft  in  that  of  a  refinous  lump  :  whereas,  indeed,  the  cafe  is  only  this, 
that  the  faline  parts  of  the  fublimate,  together  with  the  fal  armoniac,  being  excited 
and  actuated  by  the  vehement  heat,  fall  upon  the  copper,  (which  is  a  metal  they  can 
more  eafily  corrode  than  filver)  whereby  the  fmall  parts  of  the  mercury  being  freed 
from  the  falts,  that  kept  them  afunder,  and  being  by  the  heat  tumbled  up  and  down 
after  many  occurfions,  they  convene  into  a  confpicuous  mafs  of  liquor  •,  and  as  for  the 
falts,  fome  of  the  more  volatile  of  them  fubliming  to  the  upper  part  of  the  glals,  the 
others  corrode  the  copper,  and  uniting  themfelvcs  with  it,  do  ftrangely  alter  and  dif- 
guife  its  metallick  form,  and  compole  with  it  a  new  kind  of  concrete,  inflammable 
like  fulphur;  concerning  which,  I  fhall  not  now  fay  anything,  fince  I  can  refer  you 
to  the  diligent  obfervations,  which  I  remember  Mr.  Boyle  has  made  concerning  this 
odd  kind  of  verdigreafe.  But,  continues  Carneades  finding,  you  know  I  was  not  cut 
out  for  a  mountebank,  and  therefore  I  will  halten  to  relume  the  perfon  of  a  fceptick, 
and  take  up  my  difcourfc,  where  you  diverted  me  from  profecuting  it. 

In  the  next  place  then  I  conlidcr,  that,  as  there  arc  iome  bodies,  which  yield  not 
fo  many  as  the  three  principles  ;.  fo  there  are  many  others,  that  in  their  relblution 
exhibit  more  principles  than  three;  and  that  therefore  the  ternary  number  is  not  that 
of  the  univcrial  and  adequate  principles  of  bodies.  If  you  allow  of  the  difcourfc  I 
lately  made  you,  touching  the  primary  aflbciations  of  the  fmall  particles  of  matter, 
you  will  lcarce  think  it  improbable,  that  of  i'uch  elementary  corpufcles  there  may  be 
more  lorts  than  eichcr  three,  or  four,  or  rive.  And  if  you  will  grant,  what  will  lcarce 
be  denied,  that  corpufcles  of  a  compounded  nature  may,  in  all  the  wonted  examples 
of  chymifls,  pafs  for  elementary,  1  fee  not  why  you  lhould  think  it  impoffiblc,  that 
aqua  fortis,  or  aqua  regis,  will  make  a  feparation  of  colliquated  filver  and  gold, 
though  the  fire  cannot :  16  there  may  be  fome  agent  found  out  fo  fubtile  and  fo 
powerful,  at  lealt  in  refpect  or  thofe  particular  compounded  corpufcles,  as  to  be  able 
to  reiolve  them  into  ihofe  more  fimple  ones,  whereof  they  confift,  and  confequently 
increufe  the  number  of  the  diitincl  fubltances,  whereunto  the  mixed  body  has  been 
hitherto  reloluble  And  if  that  be  true,  which  I  recited  to  you  a  while  a  ,o  out  of 
Uelmont,  concerning  the  operations  of  the  alkahelt,  which  dr,  ides  bodies  into  other 
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diftinct  fubftanccs,  both  as  to  number  and  nature,  than  the  fire  does  *,  it  will  not  a  little 
countenance  my  conjecture.  But  confining  ourfclves  to  l'uch  ways  of  analyzing  mixed 
bodies,  as  are  already  not  unknown  to  chymifts,  it  may  without  abfurdity  be  quel- 
tioned,  whether  befides  thofe  grofler  elements  of  bodies,  which  they  call  fait,  fulphur 
and  mercury,  there  may  not  be  ingredients  of  a  more  fubtile  nature,  which  being 
extremely  little,  and  not  being  in  themfclves  vifible,  may  efcape  unheeded  at  the 
junctures  of  the  diftillatory  veflels,  though  never  fo  carefully  luted.  For  let  me 
obfervd  to  you  one  thing,  which,  though  not  taken  notice  of  bychymifts,  may  be  a 
notion  of  good  ufe  in  divers  cafes  to  a  naturalift,  that  we  may  well  fufpect,  that  there 
may  be  feveral  forts  of  bodies,  which  are  not  immediate  objects  of  any  one  of  our 
fenfcs }  fincc  we  fee,  that  not  only  thofe  little  corpufcles,  that  iflue  out  of  the  load- 
ftone,  and  perform  the  wonders,  for  which  it  is  juftly  admired  ;  but  the  effluviums  of 
amber,  jet,  and  other  electrical  concretes,  though  by  their  effects  upon  the  particular 
bodies  difpofed  to  receive  their  action,  they  fecm  to  fall  under  the  cognizance  of  our 
fight,  yet  do  they  not  as  electrical  immediately  affect  any  of  our  fenfes,  as  do  the 
bodies,  whether  minute  or  greater,  that  we  fee,  feel,  tafte,  fcfc.  But  (continues 
Carneadts)  becaufe  you  may  expect  I  fhould,  as  the  chymifts  do,  confider  only  the 
fenfible  ingredients  of  mixt  bodies,  let  us  now  fee  what  experience  will,  even  as  to 
thefe,  fuggeft  to  us. 

It  feems  then  questionable  enough,  whether  from  grapes  varioufly  ordered  there 
may  not  be  drawn  more  diftinct  fubftanccs  by  the  help  of  the  fire,  than  from  molt 
other  mixt  bodies.    For  the  grapes  themfelves  being  dried  into  raifins  and  diftilled, 
will  (befides  alkali,  phlegm,  and  earth)  yield  a  confiderable  quantity  of  an  empyreu- 
matical  oil,  and  a  fpirit  of  a  very  different  nature  from  that  of  wine.    Alfo  the 
unfermented  juice  of  grapes  affords  other  diftilled  liquors  than  wine  doth.    The  juice 
of  grapes,  after  fermentation,  will  yield  a  fpiritus  ereUns;  which,  if  competently 
rectified,  will  all  burn  away  without  leaving  any  tiling  remaining.    The  fame  fer- 
mented juice  degenerating  into  vinegar  yields  an  acid  and  corroding  fpirit.    The  fame 
juice  tunned  up  arms  itfelf  with  tartar  >  out  of  which  may  be  feparated,  as  out  of 
other  bodies,  phlegm,  fpirit,  oil,  fait  and  earth :  not  to  mention  what  fubftanccs 
may  be  drawn  from  the  vine  itfelf,  probably  differing  from  thofe,  which  arc  feparated 
from  tartaF,  which  is  a  body  by  itfelf,  that  has  few  refemblers  in  the  world.  And  I  will 
further  confider,  that  what  force  foever  you  will  allow  this  inftance,  to  evince,  that 
there  are  fome  bodies,  that  yield  more  elements  than  others,  it  can  fcarce  be 
denied,  but  that  the  major  part  of  bodies,  that  are  divifible  into  elements,  yield 
more  than  three.     For,  befides  thofe,  which  the  chymifts  are  pleafed  to  name 
hypoftatical,  moft  bodies  contain  two  others,  phlegm  and  earth;  which  concurring 
as  well  as  the  reft  to  the  conftitution  of  mixts,  and  being  as  generally,  if  not  more,, 
found  in  their  analyfis,  I  fee  no  fufBcient  caufe,  why  they  fhould  be  excluded  from 
the  number  of  elements.    Nor  will  it  fuffice  to  object,  as  the  Paracelfians  are  wont 
to  do,  that  the  tria  prima  are  the  moft  ufeful  elements,  and  the  earth  and  watec 
but  worthjefs  and  unactivc  i  for  elements  being  called  fo,  in  relation  to  the  confti- 
tuttng  of  mist  bodies,  it  fhould  be  upon  the  account  of  its  ingrediency,  not  of  its 
ufc,  that  any  thing  fhould  be  affirmed  or  denied  to  be  an  element :  and  as  for  the 
pretended  ulcfutncis  of  earth  and  water,  it  would  be  confidcrcd,  that  ufcfulnefs,  oc 
the  want  of  it,  denotes  only  a  refpect  or  relation  to  us;  and  therefore  the  prcfencc,. 
or  abience  of  it,  alters  not  the  intrinfick  nature  of  the  thing.    The  hurtful  teeth  of 
vipers  are,  f.jr  aught  I  know,  ul'elefs  to  us,  and  yet  arc  not  to  be  denied  to  be  pans 
of  their  bodies ;  and  it  were  hard  to  fhew  of  what  greater  ufc  to  us,  than  phlegm, 
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and  eanh,  are  thofe  undifcerned  ftars,  which  our  new  telefcopes  difcover  to  us,  in 
many  blanched  places  of  the  Iky :  and  yet  we  cannot  but  acknowledge  them  confti- 
tuent,  and  confiderably  great  parts  of  the  univerfe.  Bcfides  that,  whether  or  no  the 
phlegm  and  earth  be  immediately  ufeful,  but  neceflary  to  conititute  the  body  whence, 
they  are  feparated ;  and  confequently,  if  the  mixt  body  be  not  ufelcfs  to  us,  thofe 
conftituent  parts,  without  which  it  could  not  have  been  that  mixed  body,  may  be 
faid  not  to  be  unufeful  to  us :  and  though  the  earth  and  water  be  not  fo  confpicuoufly 
operative  (after  feparation)  as  the  other  three  more  a&hre  principles,  yet  in  this  cafe 
it  will  not  be  amifs  to  remember  the  lucky  fable  of  Mtnenius  Agrippa,  of  die  dan- 
gerous fedition  of  die  hands  and  legs,  and  other  more  bufy  parts  of  the  body,  againlt 
the  feemingly  unaclive  ftomach.  And  to  this  cafe  alfo  wc  may  not  unfitly  apply  that 
reafoning  of  an  Apoftle,  to  another  purpofe ;  If  the  tar  jhall  fay,  becaufe  I  am  not 
the  eye,  I  am  not  of  the  body ;  is  it  therefore  not  of  the  hay  ?  If  the  whole  body  were  <rvr, 
•where  were  the  hearing  i  If  the  uhole  were  for  bearing,  where  the  fmelling  t  In  a  word, 
fince  earth  and  water  appear,  as  clearly  and  as  generally  as  the  other  principles,  upon 
the  refolution  of  bodies,  to  be  the  ingredients,  whereof  they  are  made  up  ;  and  finc« 
they-  are  ufeful  (if  not  immediately  to  us  or  rather  to  phyficians)  to  the  bodies  they  cor.- 
ftitutc,  and  lb,  though  in  fomewhat  a  remoter  way,  are  ferviceable  to  us  -,  to  exclude 
them  out  of  the  number  of  elements,  is  not  to  imitate  nature. 

And  on  this  occafion  1  cannot  but  take  notice,  that  whereas  the  great  argument, 
which  the  chymilb  are  wont  to  employ  to  vilify  earth  and  water,  and  make  them  be 
looked  upon  as  ulclefs  and  unworthy  to  be  reckoned  among  the  principles  of  mixed 
bodies,  is,  that  they  are  not  endowed  with  fpecifick  properties,  but  only  with  elemen- 
tary qualities ;  of  which  they  ufe  to  fpeak  very  flightingly,  as  of  qualities  con- 
temptible and  unaclive ;  I  fee  no  fufficicnt  peafon  for  this  practice  of  the  chymifls : 
for  it  is  confefled,  thai  heat  is  an  elementary  quality,  and  yet  that  an  almoft  innu- 
merable company  of  confiderable  things  are  performed  by  heat,  is  manifeft  to  them, 
that  duly  confider  the  various  phenomena,  wherein  it  intervenes  as  a  principal  aclor ; 
and  none  ought  lefs  to  ignore  or  diftruft  this  truth  than  a  chymift  i  fince  almoft  all 
the  operations  and  productions  of  his  art  are  performed  chiefly  by  the  means  of  heat. 
And  as  for  cold  itfclf,  upon  whofe  account  they  fo  defpife  the  earth  and  water,  it" 
they  pleafe  to  read  in  the  voyages  of  our  Engldh  and  Dutch  navigators  in  Nova  Zembla 
and  other  northern  regions,  what  ftupendous  things  may  be  c Heeled  by  cold,  they 
would  not  perhaps  think  it  fo  dcfpicable.    And  not  to  repeat  what  I  lately  recited  to 
you  out  of  Paracelfus  himfclf,  who  by  the  help  of  an  intenfe  cold  teaches  to  feparate 
the  quintcflence  of  wine;   I  will  only  now  obferve  to  you,  that  the  confervation  of 
the  texture  of  many  bodies,  both  animate  and  inanimate,  does  fo  much  depend  upon 
the  convenient  motion  both  of  their  own  fluid  and  loofer  parts,  and  of  the  ambient 
bodies,  whether  air,  water,  csV.  that  not  only  in  human  bodies  we  fee,  that  the  im- 
moderate or  unfeafonabk  coldnefs  of  the  air  (efpecially  when  it  finds  filch  bodies 
over-heated)  does  very  frequendy  difcompole  the  ceconomy  of  them,  and  occa- 
fion variety  of  difealcs-,  but  in  the  folid  and  durable  body  of  iron  itfclf,  in  which  one 
would  not  expeel,  that  fudden  cold  fliould  produce  any  notable  change,  it  may  have 
fo  great  an  operation,  that  if  you  take  a  wire,  or  other  /lender  piece  of  ftccl,  and 
having  brought  it  in  the  fire  to  a  white  heat,  you  fufler  it  afterwards  to  cool  leifurcly 
in  the  air,  it  will,  when  it  is  cold,  be  much  of  the  fame  hardnefs  it  was  of  before. 
Whereas,  if  as  foon  as  you  remove  it  from  the  fire,  you  plunge  it  into  cold  warer,  it 
will  upon  the  fudden  refrigeration  acquire  a  very  much  greater  hardnefs  than  it  had 
before  $  nay,  and  will  become  manifeftly  brittle.    And  dut  you  in:iy  not  impute  this 
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to  any  peculiar  quality  in  the  water,  or  other  liquor,  or  unctuous  matter,  wherein 
fuch  heated  fteel  is  wont  to  be  quenched,  that  it  may  be  tempered  \  I  know  a  very 
ikiltul  tradefman,  that  divers  times  hardens  fteel  by  fuddenly  cooling  it  in  a  body, 
that  is  neither  a  liquo^  nor  lb  much  as  moift.  A  trial  or"  that  nature  I  remember 
I  have  feen  made.    And,  however,  by  the  operation,  that  water  has  upon  fteel 

Suenched  in  it,  whether  upon  the  account  ol  its  coldnefs  and  moifture,  or  upon 
iat  of  any  other  of  its  qualities,  it  appears,  that  water  is  not  always  fo  inefficacious 
and  contemptible  a  body,  as  our  chymifts  would  have  it  pafs  for.  And,  what  I  have 
fatd  of  the  efficacy  of  cold  and  heat,  might  perhaps  be  cafily  enough  carried  further 
by  other  confiderations  and  experiments ;  were  it  not,  that  ha\  ing  been  mentioned 
only  upon  the  by,  1  mull  not  infift  on  it,  but  proceed  to  another  fubject. 

But  (purfues  Carneades)  though  I  think,  it  evident,  that  earth  and  phlegm  are  to  be 
reckoned  among  the  elements  of  moft  animal  and  vegetable  bodies,  yet  it  is  not  upon 
that  account  alone,  that  I  think  divers  bodies  refoluble  into  more  fubftanccs  than  three. 
For  there  are  two  experiments,  that  I  have  fometimes  made,  to  (hew,  that  at  leaft  fome 
mixts  are  divifible  into  more  diftinct  fubftanccs  than  five.  The  one  of  thefc  experi- 
ments, though  it  will  be  more  feafonable  for  me  to  mention  it  fully  anon,  yet  in 
the  mean  time,  I  fhall  tell  you  thus  much  of  it  that  out  of  two  diftilled  liquors, 
which  pafs  for  elements  of  the  bodies,  whence  they  are  drawn,  I  can,  without  addi- 
tion, make  a  true  yellow  and  inflammable  fulphur,  notwithftanding  that  ,  the  two 
liquors  remain  afterwards  diftinct.  Of  the  other  experiment,  which,  perhaps,  will 
not  be  altogether  unworthy  your  notice,  I  mult  now  give  you  this  particular  account : 
I  had  long  obferved,  that  by  the  diftillation  of  divers  woods,  both  in  ordinary,  and 
fome  unuhial  forts  of  veflels,  the  copious  fpirit,  that  came  over,  had,  befides  a  ftrong 
taftc  to  be  met  with  in  the  empyreumatical  fpirits  of  many  other  bodies,  an  acidity 
almoft  like  that  of  vinegar :  wherefore  I  fufpected,  that  though  the  fourifh  liquor 
diftilled,  for  inftance,  from  box-wood,  be  looked  upon  by  chymifts  as  barely  the 
fpirit  of  it,  and  therefore  as  one  fingle  element  or  principle ;  yet  it  does  really  confift 
of  two  differing  fubftanccs,  and  may  be  divifible  into  them-,  and  confequcntly,  that 
fuch  woods  and  other  mixts,  as  abound  with  fuch  a  vinegar,  may  be  faid  to  confift  of 
one  clement  or  principle,  more  than  the  chymifts  as  yet  are  aware  of.  Wherefore 
bethinking  myfelf,  how  the  feparation  of  thefc  two  fpirits  might  be  made,  I  quickly 
found,  that  there  were  feveral  ways  of  compafling  it.  But  that  of  them,  which  I 
fhall  at  prelent  mention,  was  this  :  having  diftilled  a  quantity  of  box- wood  per  ft,  and 
flowly  rectified  the  fourifh  fpirit,  the  better  to  free  it  both  from  oil  and  phlegm,  I 
caft  into  this  rectified  liquor  a  convenient  quantity  of  powdered  coral,  expecting  that 
the  acid  part  of  the  liquor  would  corrode  the  coral,  and  being  aflbciated  with  it, 
would  be  fo  retaineil  by  it,  that  the  other  part  of  the  liquor,  which  was  not  of  an 
acid  nature,  nor  fit  to  fallen  upon  the  corals,  would  be  permitte  d  to  afcend  alone. 
Nor  was  I  deceived  in  my  expectation  ;  for  having  gently  abftracted  the  liquor  from 
the  ror.'ls,  there  c;'me  over  a  tpirit  of  a  ftrong  fmell,  and  of  a  taftc  very  piercing,  but 
without  any  fourncis  •,  and  which  was  in  divers  qualities  manifcftly  different,  not  only 
from  a  fpirit  of  vinegar,  but  from  fome  fpirit  ot  the  fame  wood,  that  I  purpofely  kept 
by  me  without  depriving  it  of  its  acid  ingredient.  And  to  fatisfy  you,  that  thefe  two 
fuUlanccs  were  ol'a  very  differing  nature,  I  might  inform  you  of  feveral  trials,  that  I 
made,  but  mult  not  name  tome  of  them,  becaule  I  cannot  do  fo  without  making 
fome  unieafonable  difcovrries.  Yet  this  I  fhall  te  11  you  at  prcfent,  that  the  four 
fpirit  of  box  not  only  would,  as  I  juft  now  relate:l,  diffolvc  corals,  which  the  otner 
would  not  fatten  on,  but  being  poured  upon  fait  of  tartar,  would  immediately  b  >il 
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and  hift,  whereas  the  other  would  lie  quietly  upon  ft.  The  acid  fpirit  poured  upon 
minium  made  a  fugar  of  lead,  which  I  did  not  rind  the  other  to  do  :  fome  drops  of 
this  penetrant  fpirit  being  mingled  with  fome  drops  of  the  blue  fyrup  of  violets, 
ieemed  rather  to  dilute,  than  othcrwife  alter  the  colour-,  whereas  the  acid  fpirit 
turned  the  fyrup  of  a  rcddilh  colour,  and  would  probably  have  made  it  of  as  pure  a 
red,  as  acid  falts  are  wont  to  do,  had  not  its  operation  been  hindered  by  the  mixture 
of  the  other  fpirit.  A  few  drops  of  the  compound  fpirit  being  fhaken  into  a  pretty 
quantity  of  the  infufion  of  lignum  nephriticum,  prefently  deitroyed  all  the  bluilh 
colour,  whereas  the  other  fpirit  would  not  take  it  away.  To  all  which  it  might  be 
added,  that  having  for  trial's  fake  poured  fair  water  upon  the  corals,  that  remained 
in  the  bottom  of  the  glafs,  wherein  I  had  rectified  the  double  fpirit  (if  I  may  fo  call 
it)  that  was  firll  drawn  from  the  box,  I  found,  according  to  my  expectation,  that  the 
acid  fpirit  had  really  diflblved  the  corals,  and  had  coagulated  with  them.  For  by 
the  affufion  of  fair  water,  I  obtained  a  folution,  which  (to  note  that  Angularity  upon 
the  by)  was  red,  whence  the  water  being  evaporated,  there  remained  a  foluble  iub- 
ftance  much  like  the  ordinary  fait  of  coral,  as  chymilts  are  pleafed  to  call  that  ma- 
giftery  of  corals,  which  they  make  by  diffolving  them  in  common  fpirit  of  vinegar, 
and  abftracling  the  menftruum  ad  ficcitatem.  I  know  not  whether  I  Ihould  fubjoin  on 
this  occafion,  that  the  fimple  fpirit  of  box,  if  chymifts  will  have  it  therefore  faline 
becaufe  it  has  a  ftrong  tafte,  will  furnifh  us  with  a  new  kind  of  faline  bodies,  differ- 
ing from  thole  .hitherto  taken  notice  of.  For  whereas  of  the  three  chief  forts  of  falts, 
the  acid,  the  alcalizate,  and  the  fulphureous,  there  is  none,  that  feerrs  to  be  friends 
with  both  the  other  two,  as  I  may,  ere  it  be  long,  have  occafion  to  Ihew ;  I  did 
not  find,  but  that  the  fimple  fpirit  of  box  did  agree  very  well  (at  lead  as  far  as  I  had 
occafion  to  try  it)  both  with  the  acid  and  the  other  falts.  For  though  it  would  lie 
very  quiet  with  fait  of  tartar,  fpirit  of  urine,  or  other  bodies,  whofe  falts  were  either 
of  an  alcalizare  or  fugitive  nature;  yet  did  not  the  mingling  of  oil  of  vitriol  itfelf 
produce  any  biffing  or  cfiervelcence,  which  you  know  is  wont  to  enfue  upon  the 
affufion  of  that  highly  acid  liquor  upon  either  of  the  bodies  newly  mentioned 

I  think  myfelf,  (fays  Elcutberius)  beholden  to  you  for  this  experiment \  not  only, 
becaufe  I  forefee  you  will  make  it  helpful  to  you  in  the  enquiry  you  are  now  upon, 
but  becaufe  it  teaches  us  a  method,  whereby  we  may  prepare  a  numerous  fort  of  new 
fbirits,  which  though  more  fimple  than  any  that  are  thought  elementary,  are  mani- 
leftly  endowed  with  peculiar  and  powerful  qualities,  fome  of  which  may  probably 
be  of  confiderable  ufe  in  phyfick,  as  well  alone  as  alTociatcd  with  other  things  j  as 
one  may  hopefully  guels  by  the  rednefs  of  that  folution  your  four  fpirit  made  of  corals, 
and  by  fome  odier  circumftances  of  your  narrative.  And  fuppofc  {purfues  FJeniberius ) 
that  you  are  not  fo  confined,  for  the  feparation  of  the  acid  parts  of  thefe  compound 
fpirits  from  the  other,  to  employ  corals ;  but  that  you  may  as  well  make  ufc  of  any. 
alcalizate  fait,  or  of  pearl?,  or  crabs  eyes,  or  any  other  body,  upon  which  common 
fpirit  of  vinegar  will  eafily  wo;  k,  and,  to  fpeak  in  an  Helmontial  phrafe,  exandate 
itfclf. 

I  have  not  yet  tried  (fays  Carneades)  of  what  ufe  the  mentioned  liquors  may  be  in 
phyfic,  either  as  medicines  or  as  menftruums :  but  I  could  mention  now  (and  may 
another  time)  divers  of  the  trials,  that  I  made  to  fausfy  myfelf  of  the  difference  o'f 
thefe  two  liquors.  But  that,  as  I  allow  your  thinking  what  you  newly  told  me  about 
corah,  1  preiume  you  will  allow  me,  from  what  I  have  laid  already,  to  deduce  this 
coroftary  j  that  there  arc  divers  compound  bodies,  which  may  be  rcfolvcd  into  four 
filch  differing  lubitaaces,  as  may  as  well  merit  the  uamc  of  principles,  as  thole  to 
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which  the  chymifts  freely  give  it.  For  fince  they  fcruple  not  to  reckon  that,  which 
I  call  the  compound  fpirit  of  box,  for  the  fpirit,  or,  as  others  would  have  it,  the 
mercury  of  that  wood  j  I  fee  not,  why  the  acid  liquor,  and  the  other,  Ihould  nor 
each  of  them,  efpecially  that  laft  named,  be  looked  upon  as  more  worthy  to  be  called 
an  elementary  principle ;  fince  it  muft  needs  be  of  a  more  fimple  nature  than  the 
liquor,  which  was  found  to  be  divifible  into  that,  and  the  acid  fpirit.  And  this  fur- 
ther ufe  (continues  Carneadts)  may  be  made  of  our  experiment  to  my  prefent  pur- 
pofe,  that  it  may  give  us  a  rife  to  fufpeft,  that  fince  a  liquor  reputed,  by  the  chymifts 
to  be,  without  difpute,  homogeneous,  is,  by  fo  flight  a  way,  divifible  into  two  di- 
ftinft  and  more  fimple  ingredients,  fome  more  fkilful  or  happier  experimenter  than  I, 
may  find  a  way  either  further  to  divide  one  of  thefe  fpirits,  or  to  folve  fome  or  other, 
if  not  all,  of  thofc  other  ingredients  of  mixt  bodies,  that  have  hitherto  paflcd  among 
chymifts  for  their  elements  or  principles. 
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AND  thus  much  (fays  Carneades)  may  fuffice  to  be  faid  of  the  number  of  the 
diftir  t  fubftanccs  feparable  from  mixt  bodies  by  the  fire  :  wherefore  I  now  pro- 
ceed to  confider  the  nature  of  them,  and  fhew  you,  that  though  they  feein  homogeneous 
bodies,  yet  have  they  not  the  purity  and  fimplicity  that  is  rcquifite  to  elements  ;  and  I 
fiiould  immediately  proceed  to  the  proof  of  my  afiertion,  but  that  the  confidence, 
wherewith  chymifts  arc  wont  to  call  each  of  the  fubftances  we  fpeak  of  by  the  name 
of  fulphur  or  mercury,  or  the  other  of  the  hypoftatical  principles,  and  the  intolerable 
ambiguity  they  allow  themfelves  in  their  writings  and  expreflions,  makes  it  neceflary 
for  me,  in  order  to  the  keeping  you  either  from  miftaking  me,  or  thinking  I  miftake 
the  controvert)-,  to  take  notice  to  you,  and  complain  of  the  unrcalbnable  liberty  they 
give  themfelves  of  playing  with  names  at  pleauire.    And  indeed  if  I  were  obliged 
in  this  difpute,  to  have  fuch  regard  to  the  phrafeology  of  each  particular  chymift, 
as  not  to  write  any  thing,  which  this  or  that  author  may  not  pretend,  not  to  con- 
tradict this  or  that  fenfc,  which  he  may  give  us  as  occafion  ferves  to  his  ambiguous 
expreflions,  I  fhould  fcarce  know  how  to  difpute,  nor  which  way  to  turn  myfelfT  For 
I  find  that  even  eminent  writers  (fuch  as  Raymund  Lulfy,  Paraeelfeu,  and  others)  do 
fo  abufe  the  terms  they  employ,  that  as  they  will  now  and  then  give  divers  things  one 
name ;  fo  they  will  oftentimes  give  one  thing  many  names  ;  and  fome  of  them  (per- 
haps) fuch,  as  do  much  more  properly  fignify  fome  diftinft  body  of  another  kind » 
nay,  even  in  technical  words  or  terms  of  art,  they  refrain  not  from  this  confounding 
Jibcrty    but  will,  as  I  have  obferved,  call  the  fame  fubftance,  fometimes  the  iulphur, 
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and  fometimes  the  mercury  of  a  body.  And  now  I  fpeak  of  mercury,  I  cannot  but 
take  notice,  that  the  defcriptions  they  give  us  of  that  principle  or  ingredient  of  mixt 
bodies,  are  fo  intricate,  that  even  thofe,  that  have  endeavoured  to  pohlh  and  illuftrate 
the  notions  of  the  chymifts,  are  fain  to  confefs,  that  they  know  not  what  to  make  of 
it  either  by  ingenuous  acknowledgments,  or  defcriptions,  that  are  not  intelligible. 

I  must  confefs  (fays  Eleutberius)  I  have  in  the  reading  of  Paracel/us,  and  other 
chymical  authors,  been  troubled  to  find,  that  fuch  hard  words  and  equivocal  exprcf- 
fions,  as  you  juftly  complain  of,  do,  even  when  they  treat  of  principles,  feem  to  be 
ftudioufly  affecled  by  thofe  writers ;  whether  to  make  themfelves  to  be  admired  by 
their  readers,  and  their  art  appear  more  venerable  and  myfterious,  or  (as  they  would 
have  us  think)  to  conceal  from  them  a  knowledge  themfelves  judge  ineftimable. 

But  whatever  (fays  Carneades)  thefe  men  may  promife  themfelves  from  a  canting 
way  of  delivering  the  principles  of  nature,  they  will  find  the  major  part  of  knowing 
men  fo  vain,  as  when  they  underftand  not  what  they  read,  to  conclude,  that  it  is 
rather  the  writer's  fault  than  their  own.  And  thofe,  that  are  fo  ambitious  to  be  ad- 
mired by  the  vulgar,  that  rather  than  go  without  the  admiration  of  the  ignorant  they 
will  expofe  themfelves  to  the  contempt  of  the  learned,  thofe  fhall,  by  my  confent, 
freely  enjoy  their  option.  As  for  the  myftical  writers  fcrupling  to  communicate  their 
knowledge,  they  might  lefs  to  their  own  difparagement,  and  to  the  trouble  of  their 
readers,  have  concealed  it  by  writing  no  books,  than  by  writing  bad  ones.  If  'tbe- 
miflius  were  here,  he  would  not  ftick  to  fay,  that  chymifts  write  thus  darkly,  not  bc- 
caufe  they  think  their  notions  too  precious  to  be  explained,  but  becaufe  they  fear,  that 
if  they  were  explained,  men  would  difcern,  that  they  are  far  from  being  precious. 
And  indeed  I  fear,  that  the  chief  reafon,  why  chymifts  have  written  fo  obicurcly  of 
their  three  principles,  may  be,  that  not  having  clear  and  diftindr.  notions  of  them 
themfelves,  they  cannot  write  otherwife  than  confufedly  of  what  they  but  confufedly 
apprehend :  not  to  fay,  that  divers  of  them,  being  confeious  to  the  invalidity  of 
their  doctrine,  might  well  enough  difcern,  that  they  could  fcarce  keep  themfelves 
from  being  confuted,  but  by  keeping  themfelves  from  being  clearly  under- 
flood.  But  though  much  may  be  laid  to  excufe  the  chymifts  when  they  write 
darkly,  and  :enigmatically,  about  the  preparation  of  their  elixir,  and  fome  few 
other  grand  arcana,  the  divulging  of  which  they  may,  upon  grounds  plaufible 
enough,  efteem  unfit;  yet  when  they  pretend  to  teach  the  general  principles  of 
natural  philofophcrs,  this  equivocal  way  of  writing  is  not  to  be  endured.  For  in 
fuch  fpeculative  enquiries,  where  the  naked  knowledge  of  the  truth  is  the  thing  prin- 
cipally aimed  at,  what  docs  he  teach  me  worth  thanks,  that  does  not,  if  he  can, 
make  his  notion  intelligible  to  me,  but  by  myftical  terms,  and  ambiguous  phrafes 
darkens  what  he  fhould  clear  up  •,  and  makes  me  add  the  trouble  of  guefling  at  the 
fenfe  of  what  he  equivocally  exprefTes,  to  that  of  examining  the  truth  of  what  he 
feems  to  deliver  ?  And  if  the  matter  of  the  philofophcr's  ftonc,  and  the  manner  of 
preparing  it,  be  fuch  myfteries,  as  they  would  have  the  world  believe  them,  they  may 
write  intelligibly  and  clearly  of  the  principles  of  mixt  bodies  in  general,  without  dis- 
covering what  they  call  the  great  work.  But  for  my  part  (continues  Carneades)  what 
my  indignation  at  this  un-philofophical  way  of  teaching  principles  has  now  extorted 
from  me,  is  meant  chiefly  to  excufe  myfelf,  if  I  (hall  hereafter  oppofc  any  particular 
opinion  or  aficrtion,  that  fome  follower  of  Paracelfus  or  any  eminent  artift  may  pre- 
tend not  to  be  his  mailer's.  For,  as  I  told  you  long  fince,  I  am  not  obliged  to  exa- 
mine private  men's  writings  (which  were  a  labour  as  cndlefs  as  unprofitable)  being 
only  engaged  to  examine  thofe  opinions  about  the  tria  prima*  which  I  find  thofe  chy- 
mifts 1  have  met  with  to  agree  in  moft :  and  I  doubt  not,  but  my  arguments  agair.ft 

Vol.  I.  X  x  x  their 


5 22  The  Sceptical  Chymist/ 

their  doctrine  will  be  in  great  part  eafily  enough  applicable  even  to  thofe  private  opi- 
nions, which  they  do  not  fo  directly  and  cxprefsly  oppofc.  And  indeed,  that,  which 
I  am  now  entering  upon,  being  the  confideration  of  the  things  themfelves,  whereinto 
Spagyrifts  refolve  mixt  bodies  by  the  fire,  if  I  can  fhew,  that  theie  are  not  of  an  ele- 
mentary nature,  it  will  be  no  great  matter  what  names  thefe  or  thofe  chymifts  have 
been  pleafed  to  give  them.  And  I  queftion  not,  that  to  a  wife  man,  and  confequendy 
to  EUutberius,  it  will  be  lefs  confidcrablc  to  know,  what  men  have  thought  of  things, 
than  wh-t  they  mould  have  thought. 

In  the  fourth  and  laft  place,  then,  I  confider,  that  as  generally  as  chymifts  are 
wont  to  appeal  to  experience,  and  as  confidently  as  they  ufe  to  inftance  the  feveral 
fubftances  feparated  by  the  fire  from  a  mixt  body,  as  a  fufficient  proof  of  their  being 
its  component  elements ;  yet  thofe  differing  fubftances  are  many  of  them  far  enough 
from  elementary  fimplicity,  and  may  be  yet  looked  upon  as  mixt  bodies,  moft  of 
them  alfo  retaining,  fomcwhat  at  leaft,  if  not  very  much,-  of  the  nature  of  thofe  con- 
cretes whence  they  were  forced.  I  am  glad  (fays  Eleutberiui)  to  fee  the  vanity  or  envy, 
of  the  canting  chymifts  thus  difcovered  and  chaftifed  •,  and  I  could  with,  that  learned 
men  would  confpire  together  to  make  thefe  deluding  writers  fenfiblc,  that  they  muft 
no  longer  hope  with  impunity  to  abufe  the  world.  For  whilft  fuch  men  are  quietly 
permitted  to  publifti  books  with  promifing  titles,  and  therein  to  aflert  what  they  pleafe, 
and  contradict  others,  and  even  themfelves  as  they  pleafe,  with  as  litde  danger  of 
being  confuted  as  of  being  underftood,  they  are  encouraged  to  get  themfelves  a 
name,  at  the  coft  of  the  readers,  by  finding,  that  intelligent  men  are  wont,  for  the 
reafon  newly  mentioned,,  to  let  their  books  and  them  alone  :  and  the  ignorant  and 
credulous  (of  which  the  number  is  fl  ill  much  greater  than  that  of  the  other)  are  for- 
ward to  admire  moft  what  they  leaft  underftand.  But  if  judicious  men,  (killed  in, 
chymical  affairs,  fliall  once  agree  to  write  clearly  and  plainly  of  them,  and  thereby 
keep  men  from  being  ftunned,  as  it  were,  or  impofed  upon  by  dark  or  empty  words  j. 
it  is  to  be  hoped,  that  thefe  men  finding,  that  they  can  no  longer  write  impertinently 
and  abfurdly,  without  being  laughed  at  for  doing  fo,  will  be  reduced  either  to  write 
nothing,  or  books,  that  may  teach  us  fomething,  and  not  rob  men,  as  formerly,  of 
invaluable  time  and  fo  ceafing  to  trouble  the  world  with  riddles  or  impertinencies,, 
we  lhall  either  by  their  books  receive  an  advantage,  or  by  their  filence  efcapc  an  in* 
convenience. 

But  after  all  this  is  faid  (continues  Eleuiherius)  it  may  be  reprcfented  in  favour  of. 
the  chymifts,  that,  in  one  regard  the  liberty  they  take  in  ufing  names,  if  it  be  cx- 
cufable  at  any  time,  may  be  more  fo  when  they  fpeak  of  the  fubflances,  whereinto. 
their  analylis  rclblves  mixt  bodies  :  fince  as  parents  have  the  right  to  name  their  own. 
children,  it  has  ever  been  allowed  to  the  authors  of  new  inventions,  to  impole  names 
upon  them.  And  therefore  the  fubjects  we  fpeak  of  being  fo  the  productions  of  the 
chymifts  art,  as  <ior  to  be  otherwife,  but  by  it,  obtainable  •,  it  feems  but  equitable  to 
give  the  aitiils  leave  to  name  them  as  they  pleafe  :  confidcring  alfo,  that  none  are  fo 
fit  and  likely  to  teach  us  what  thofe  bodies  are,  as  they  to  whom  we  owed  them. 

I  told  you  already  (fays  Carneades)  that  there  is  great  difference  betwixt  the  being 
able  to  make  experiments,  and  the  being  able  to  give  a  philofophical  account  of  them. 
And  I  will  noi  now  add,  that  many  a  mine-digger  may  meet,  whilft  he  follows  his 
work,  with  a  gem  or  a  mineral  which  he  knows  not  what  to  make  of,  till  he  fliews  it 
a  jeweller  or  a  mineralift  to  be  informed  what  it  is.  But  that  which  I  would  rather 
have  here  obferved,  is,  that  the  chymifts  I  am  now  in  debate  with  have  given  up  the 
liberty  you  challenged  for  them,  of  ufing  names  at  pleafure,  and  confined  thcmlelves 
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'by  their  defcriptions,  though  but  fuch  as  they  are,  of  their  principles ;  fo  that  al- 
though they  might  freely  have  called  any  thing  their  analyfis  prelencs  them  with, 
cither  fulphur,  or  mercury,  or  gas,  or  bias,  or  what  they  plcaicd ;  yet  when  they 
have  told  me,  that  fulphur  (for  inftance)  is  a  primogeneal  and  fimple  body,  inflam- 
mable, odorous,  &V.  they  muft  give  me  leave  to  difbelicvc  them,  if  they  tell  me, 
that  a  body,  that  is  cither  compounded  or  uninflammable,  is  fuch  a  fulphur  \  and  to 
think  they  play  with  words,  when  they  teach,  that  gold  and  fome  other  minerals 
abound  with  an  incombuftible  fulphur,  which  is  as  proper  an  expreflion,  as  a  fun- 
fhine  night,  or  a  fluid  ice. 

But  before  I  defcend  to  the  mention  of  particulars  belonging  to  my  fourth  con- 
fideration,  I  think  it  convenient  to  premife  a  few  generals  ;  fome  of  which  I  (hall  the 
fcfs  need  to  infift  on  at  prefent,  becaufc  I  have  touched  on  them  already. 

And  firft  I  muft  invite  you  to  take  notice  of  a  certain  paflage  in  Helmcnt  • ;  which 
diough  1  have  not  found  much  heeded  by  his  readers,  he  himielf  mentions  as  a  nota- 
ble thing,  and  I  take  to  be  a  very  confiderable  one :  for  whereas  the  diflilled  oil- 
olive,  though  drawn  per  fe,  is  (as  I  have  tried)  of  a  very  (harp  and  fretting  quality, 
and  of  an  odious  tafte,  he  tells  us,  that  fimple  oil  being  only  digefted  with  Paracel- 
fufs  fid  cireulatum,  is  reduced  into  diflimilar  parts,  and  yields  a  fweet  oil,  very  differ- 
ing from  the  oil  diftilled  from  fallet  oil  i  as  alfo,  that  by  the  fame  way  there  may  be 
Hcparated  from  wine  a  very  fweet  and  gentle  fpirit,  partaking  of  a  far  other  and 
nobler  quality  than  that  which  is  immediately  drawn  by  diftifiation,  and  called  dc- 
phlegmcd  aqua  vitae,  from  whofe  acrimony  this  other  fpirit  is  exceedingly  remote ; 
although  the fal  circulation  that  makes  thefe  anatomies  be  feparated  from  the  analyzed 
bodies,  in  the  fame  weight  and  with  the  fame  qualities  it  had  before.  Which  affir- 
mation of  Helmcnt,  if  we  admit  to  be  true,  we  muft  acknowledge,  that  there  may  be 
a  very  great  difparity  betwixt  bodies  of  the  fame  denomination  (as  feveral  oils,  or  fe- 
veral  fpirits)  feparablc  from  compound  bodies :  for  befides  the  differences  I  (hall 
anon  take  notice  of,  betwixt  thoie  diftilled  oils  that  are  commonly  known  to  chymifts, 
it  appears  by  this,  that  by  means  of  the  fal  ciratlatum,  there  may  be  quite  another 
fort  of  oils  obtained  from  the  fame  body :  and  who  knows,  but  that  there  may  be 
yet  other  agents  bound  in  nature,  by  whofc  help  there  may,  whether  by  tranfmutation 
or  otherwife,  be  obtained  from  the  bodies  vulgarly  called  mixt,  oils  or  other  fub- 
ftances,  differing  from  thofe  of  the  fame  denomination,  known  either  to  vulgar  chy- 
mifts, or  even  to  Helmcnt  himfelf  ?  But  for  fear  you  fhould  tell  me,  that  this  is  but  a 
conjecture  grounded  upon  another  man's  relation,  whofe  truth  we  have  not  the  means 
to  experiment,  I  will  not  infift  upon  it ;  but  leaving  you  to  confider  of  it  at  leifure, 
1  fhall  proceed  to  what  is  next. 

Secondly,  then,  if  that  be  true,  which  was  the  opinion  of  Leucippus,  Bemocritus, 
and  other  prime  anatomifts  of  old,  and  is  in  our  days  revived  by  no  mean  philofo- 
phers  •,  namely,  that  our  culinary  fire,  fuch  as  chymifts  ufc,  confifts  of  lwarms  of 
little  bodies  fwiftly  moving,  which  by  their  fmallnefs  and  motion  are  able  to  permeate 

*  lUtti  Moiaiile,  in  vim  ejfi  /fhritum  tntndam  mititrun  ul/tritrii  \S  nab  iL  oris  qvalitatit  partitiptm,  quam 
out  immediate  par  difiillatiantm  tUcitur,  dititurnt  aqua  vit*  dtphlegmata,  quad  faciliui  in  fimplid  tlivarum 
e/ea  ei  ttahtm/ptQatmr,  Quippe  difiillatum  ahum  ab/qut  lot  arum  out  trgulanm  aifdiramente,  qutdqut  eltum 
pbilc/apbarum  dicitmr,  rnui/um  differ!  abejm  altitatt,  qutt  tlicitur  prim  rtdutlt  cite  Janplici  in  parttt  ds/fimilaTei 
fi'.a  digefiiant  is  /alii  eirculali  Paractlfii  i  appe/itiant ;  Jiquidtm  /at  circulation  idtm  in  ptndtrt  &  quantitaltbut 
fri/tinit  ab  a  Jet  /tgrtgatur,  pa  ft  quam  ilium  tlivarum  in  Jui  bittragtntitaltt  tfi  dijptfitum.  Dulct  tnim  tunc  eltitm 
•livarum  t*  'In,  prcut  & /uavi/fimu  vini /piritui  a  vina  bee  padc /tparantur,  Ungteut  ab  aqut  vita?  atrimi- 
•   difiinBm.   Helmoot.  Aiua  viulU,  p«g.  7*5. 
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the  fol'tdcft  and  compafleft  bodies,  and  even  glafs  kfelf ;  if  this  (I  fay)  be  true,  fine* 
we  fee,  Out  in  flints  and  other  concretes,  the  fiery  part  is  incorporated  with  the 
grofler,  it  will  not  be  irrational  to  conje&ure,  that  multitudes  of  thefe  fiery  corpufcles, 
getting  in  at  the  pores  of  the  glaJi,  may  aiTociate  themfelves  with  the  parts  of  the 
mixt  body  whereon  they  work,  and  with  them  conftitute  new  kinds  of  compound 
bodies,  according  as  the  ft  ape,  fize,  and  other  affections  of  the  parts  of  the  diflipated 
body  happen  to  difpofe  them,  in  reference  to  fuch  combinations  ;  of  which  alto  there 
may  be  the  greater  number,  if  it  be  likewife  granted,  that  the  corpufcles  of  the  fire, 
though  all  exceeding  minute,  and  very  fwiftly  moved,  are  not  all  of  the  fame  big- 
nefs,  nor  figure :  and  if  I  had  not  weightier  confiderations  to  difcourfe  to  you  of,  I 
could  name  to  you,  to  countenance  what  I  have  newly  faid,  fome  particular  experi- 
ments, by  which  I  have  been  induced  to  think,  that  the  particles  of  an  open  fire 
working  upon  fome  bodies  may  really  afibciate  themfelves  therewith,  and  add  to  the 
quantity.  But  becaufe  I  am  not  fure,  that  when  the  fire  works  upon  bodies  included 
in  glafies,  it  does  it  by  a  real  trajedHon  of  the  fiery  corpufcles  themfelves,  through 
the  Jubilance  of  the  glafs,  I  will  proceed  to  what  is  next  to  be  mentioned. 

I  cou  to  (fays  Eleulberius )  help  you  to  fome  proofs,  whereby  I  think  it  may  be 
made  very  probable,  that  when  the  fire  a&s  immediately  upon  a  body,  fome  of  its. 
corpufcles  may  ftick  to  thofe  of  the  burnt  body,  as  they  feem  to  do  in  quick-lime,  hut 
in  greater  numbers  and  more  permanently.  But  for  fear  of  retarding  your  progrels, 
I  mail  defire  you  to  defer  this  inquiry  till  another  time,  and  proceed  as  you  in- 
tended. 

You  may  then,  in  the  next  place  (fays  Cariteades )  obferve  with  me,  that  not  only 
there  are  fome  bodies,  as  gold  and  filver,  which  do  not  by  the  ufual  exam  ens,  made 
by  fire,  difcovcr  themfelves  to  be  mixt  ■,  but  if  (as  you  may  remember  I  formerly  told 
you)  it  be  a  de-compound  body,  that  is  diflipable  into  feveral  fubftances,  by  being 
expofed  to  the  fire  it  may  be  refolved  into  fuch,  as  are  neither  elementary,  nor  fuch  as 
it  was  upon  its  laft  mixture  compounded  of  -,  but  into  new  kinds  of  mixts.  Of  this. 
I  have  already  given  you  fome  examples  in  foap,  fugar  of  lead,  and  vitriol.  Now  if 
wc  lhall  confider,  that  there  are  fome  bodies,  as  well  natural  (as  that  I  laft  named) 
as  factitious,  manifcflly  de-compounded',  that  in  the  bowels  of  the  earth  nature  may,. 
s;s  we  fee  flie  fometimts  does*  make  ftrange  mixtures ;  that  animals  are  nourilbed 
with  other  animals  and  plants  •„  and  that  thefe  themfelves  have  almoft  all  of  them 
their  nutriment  and  growth,  either  from  a  certain  nitrous  juice  harboured  in  the  pores 
of  the  earth,  or  from  the  excrements  of  animals,  or  from  the  pucrified  bodies,  either 
of  living  creatures  or  vegetables,  or  from  other  fubftances  of  a  compounded  nature  v 
if,  I  fay,  we  confider  this,  it  may  feem  probable,  that  there  may  be  among  the 
works  of  nature  (not  to  mention  thofe  of  art)  a  greater  number  of  de-compound 
bodies,  than  men  take  notice  of;  and  indeed,  as  I  have  formerly  alto  obierved,  it 
decs  not  at  all  appear,  that  all  mixtures  muft  be  of  elementary  bodies ;  but  it  feem* 
f;r  more  probable,  that  there  are  divers  forts  of  compound  bodies,  even  in.  regard  of 
all  or  fome  of  their  ingredients,  confidered  antecedently  to  their  mixture.  For 
though  fome  feem  to  be  made  up  by  the  immediate  coalitions  of  the  elements,  or. 
principles  themfelves,  and  therefore  may  be  called  prima  mijla,  or  mifia primaria  ;  yec 
if.  leetr.s,  that  many  other  bodies  are  mingled  (if  1  may  fo  fpeak)  at  the  fecond  hand, 
their  immediate  ingredients  being  not  elementary,  but  thefe  primary  mixt  newly  fpokers 
of;  ar.d  from  divers  of  thofe  fecondary  forts  of  mixt  may  refult,  by  a  further  compo- 
fition,  a  third  fort,  and  fo  onwards.  Nor  is  it  improbable,  that  fome  bodies  arc 
made  up  of  mixt  bodies,  not  all  of  the  fame  order*  but  of  fcvcral;  as  (for  inftance) 
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a  concrete  may  confift  of  ingredients,  thereof  the  one  may  have  been  a  primary,  the 
other  a  fecondary  mixt  body  j  (as  I  have  in  native  cinnaber,  by  my  way  of  refolving 
it,  found  both  that  coarfer  part,  that  feems  more  properly  to  be  ore,  and  a  combul- 
tible  fulphur,  and  a  running  mercury  :)  or  perhaps  without  any  ingredient  of  this 
latter  fort,  it  may  be  compofed  of  mixt  bodies,  fome  of  them  of  the  firft,  and  fome 
of  the  third  kind.  And  this  may  perhaps  be  fomewhat  illuftrated  by  reflecting  upon 
what  happens  in  fome  chymical  preparations  of  thofe  medicines  which  they  call  their 
bezoardicums.  For  firft,  they  take  antimony  and  iron,  which  may  be  looked  upon 
as  prima  mifta\  of  thefe  they  compound  a  ftarry  regulus,  and  to  this  they  add,  ac- 
cording to  their  intention,  either  gold  or  filver,  which  makes  with  it  a  new  and  fur- 
ther compofition.  To  this  they  add  fublimate,  which  is  itfelf  a  de-compound  body 
(confuting  of  common  quickfiiver,  and  divers  falts  united  by  fublimation  into  a' 
cryftalline  fubftance)  and  from  this  fublimate,  and  the  other  metalline  mixtures,  they 
draw  a  liquor,  which  may  be  allowed  to  be  of  a  yet  more  compounded  nature.  If 
it  be  true,  as  chymifts  affirm  it,  that  by  this  art  fome  of  the  gold  or  filver  mingled 
with  the  regulus  may  be  carried  over  the  helm  with  it  by  the  fublimate  ,  as  indeed  a 
flcilful  and  candid  perfon  complained  to  me  a  while  fincc,  that  an  experienced  friend 
of  his  and  mine,  having  by  fuch  a  way  brought  over  a  great  deal  of  gold,  in  hope  to 
do  foinething  further  with  it,  which  might  be  gainful  to  him,  has  not  only  milled  of 
his  aim,  but  is  unable  to  recover  his  volatilized  gold  out  of  the  antimonial  butter, 
wherewith  it  is  ftri&ly  united. 

Now  (continues  Carntades )  if  a  compound  body  confift  of  ingredients,  that  are 
not  merely  elementary ;  it  is  not  hard  to  conceive,  that  the  fubftances,  into  which 
the  fire  diflblves  it,  though  feemingly  homogeneous  enough,  may  be  of  a  compounded 
nature,  thofe  parts  of  each  body,  that  are  moft  of  kin,  aflbciating  thcmfelves  into  a 
compound  of  a  new  kind.  As  when  (for  example  fake)  1  have  cauied  vitriol  and  fal 
armoniac,  and  ialt-petre  to  be  mingled  and  diftilled  together,  the  liquor,  thatcame 
over,  manifefted  itfelf  not  to  be  either  fpiria  of  nitre,  or  of  fal  armoniac,  or  of  vi- 
triol. For  none  of  thefe  would  diflblve  crude  gold,  which  yet  my  liquor  was  able 
readily  to  do  j  and  thereby  manifefted  itfelf  to  be  a  new  compound,  confifting  at 
leaft  of  fpirit  of  nitre,  and  fal  armoniac  (for  the  latter  diflblved  in  the  former,  will 
work  on  gold)  which  neverthelets  are  not  by  any  known  way  feparable,  and  confe- 
quently  would  not  pafs  for  a  mixt  body,  if  we  ourfelves  did  not,  to  obtain  it,  put  and  - 
diftil  together  divers  concretes,  whofe  diftintt  operations  were  known  beforehand. 
And  to  add  on  this  occafion  the  experiment  I  lately  promifed  you,  becaufe  it  is  ap- 
plicable to  our  preient  purpofc,  I  ftiall  acquaint  you,  that  lufpetting  the  common  oil 
of  vitriol  not  to  be  altogether  fuch  a  fimple  liquor,  as  chymifts  prefume  it,  I  mingled 
it  with  an  equal  or  a  double  quantity  (for  I  tried  the  experiment  more  than  once)  of 
common  oil  of  turpentine,  fuch  as-  together  with  the  other  liquor  I  bought  at  the 
drugfters.  And'  having  carefully  (for  the  experiment  is  nice,  and  fomewhat  dange- 
rous) diftilled  the  mixture  in  a  fmall  glafs  retort,  1  obtained,  according  to  my  defire, 
(befides  the  two  liquors  I  hail  put  in)  a  pretty  quantity  of  a' certain  fubftance,  which 
ftickiog  all  about  the  neck  of  the  retort*  dilcovcred  itfelf  to  be  fulphur,  not  only  by 
a- very  ftrong  fulphureous  fmelk  and  by  the  colour  of  brimftone ;  but  alio  by  this,  thbt 
being  put  upon  a  coal,  it  was  immediately  kindled,  and  burned  like  common  fulphur. 
And  of  this  fubftance  I  have  yet  by  mc  fome  little  parcels^  which  you  may  command 
and  examine  when  you  pleafe.  So  that  from  this  experiment  I  may  deduce  either, 
one,  or  both  of  thefe  propofitions,  that  a  real  fulphur  may  be  made  by  the  conjunc- 
tion of  two  fuch.  liibftanees  as.  chy  mifts,  take  for  elementary,,  and  which  did  not  cither  * 
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of  them  apart  appear  to  have  any  fuch  body  in  it ;  or,  that  oil  of  vitnol,  though  a 
diftilled  liquor,  and  taken  for  part  of  the  falmc  principle  of  the  concrete,  that  yields 
it,  may  yet  be  fo  compounded  a  body,  as  to  contain,  befide  its  faline  part,  a  ful- 
phur  like  common  brimftone,  which  would  hardly  be  itfelf  a  fimple  or  un-compound- 
cd  body. 

I  might  (purfues  Camtades)  remind  you,  that  I  formerly  reprefcnted  it  as  poflible, 
that  as  there  may  be  more  elements  than  five,  or  fix  j  fo  the  elements  of  one  body 
may  be  different  from  thofe  of  another :  whence  it  would  follow,  that  from  the  re- 
folution  of  de-compound  bodies  there  may  refult  mixts  of  an  altogether  new  kind, 
by  the  coalition  of  elements,  that  never  perhaps  convened  before.  I  might,  I  fay, 
mind  you  of  this,  and  add  divers  things  to  this  lecond  confideration ;  but  for  fear  of 
wanting  time,  I  willingly  pretermit  them,  to  pafs  on  to  the  third,  which  is  this,  that 
the  fire  docs  not  always  barely  refolve  or  take  afunder,  but  may  alfo  after  a  new  man- 
ner mingle  and  compound  together  the  parts  (whether  elementary  or  not)  of  the  body 
diflipated  by  it. 

This  is  fo  evident  (fays  Carneades)  in  fome  obvious  examples,  that  I  cannot  but 
wonder  at  their  fupinenefs,  that  have  not  taken  notice  of  it.  For  when  wood  being 
burnt  in  a  chimney  is  diflipated  by  the  fire  into  fmoke  and  afhes,  that  fmoke  com- 
pofes  foot,  which  is  fo  far  from  being  any  one  of  the  principles  of  the  wood,  that  (as 
1  noted  above)  you  may  by  a  further  anaiyfis  feparate  five  or  fix  diftinct  Jubilances 
from  it.  And  as  for  the  remaining  afhes,  the  chymifts  themfclves  teach  us,  that  by 
a  further  degree  of  fire  they  may  be  indifiblubly  united  into  glafs.  It  is  true,  that 
the  anaiyfis,  which  the  chymifts  principally  build  upon,  is  made,  not  in  the  open 
air,  but  in  dofe  veffels ;  but  however,  the  examples  lately  produced  may  invite  you 
Ihrewdly  to  fufpect,  that  heat  may  as  well  compound  as  diffipate  the  parts  of  mixt 
bodies  :  and  not  to  tell  you,  that  I  have  known  a  vitrification  made  even  in  clofe  vef- 
fels, I  muft  remind  you,  that  the  flowers  of  antimony,  and  thofe  of  fulphur,  are 
very  mixt  bodies,  though  they  afcend  in  clofe  veffels  and  that  it  was  in  ftopt  glaffes, 
that  I  brought  up  the  whole  body  of  camphire.  And  whereas  it  may  be  objected, 
that  all  thefe  examples  are  of  bodies  forced  up  in  a  dry,  not  a  fluid  form,  as  are  the 
liquors  wont  to  be  obtained  by  dift  illation  ;  I  anfwer,  that  befides  it  is  poflible,  that 
a  body  may  be  changed  from  confident  to  fluid,  or  from  fluid  to  confident,  with- 
out being  otherwifc  much  altered,  as  may  appear  by  the  eafinefs,  wherewith  in 
winter,  without  any  addition  or  feparation  of  vtfible  ingredients,  the  fame  fubftance 
may  be  quickly  hardened  into  brittle  ice,  and  thawed  again  into  fluid  water ;  befides 
this,  I  fay,  it  mould  be  confidercd,  that  common  quickfilvcr  itfelf,  which  the  emi- 
ncntcft  chymifts  confefs  to  be  a  mutt  body,  may  be  driven  over  the  helm  in  its  priftine 
form  of  quickfilvcr,  and  confequently,  in  that  of  a  liquor.  And  certainly  it  is  pof- 
fible,  that  very  compounded  bodies  may  concur  to  conftitute  liquors ;  fince,  not  to 
mention,  that  1  have  found  it  poflible,  by  the  help  of  a  certain  menftruum,  to  diftil 
gold  itfelf  through  a  retort,  even  with  a  moderate  fire;  let  us  but  confider  what 
happens  in  butter  of  antimony.  For  if  that  be  carefully  rectified,  it  may  be  reduced 
into  a  very  clear  liquor ;  and  yet  if  you  caft  a  quantity  of  fair  water  upon  it,  there 
will  quickly  precipitate  a  ponderous  and  vomitive  calx,  which  made  before  a  con- 
fiderable  part  of  the  liquor,  and  yet  is  indeed  (though  fome  eminent  chymifts  would 
have  it  mercurial)  an  antimonial  body,  carried  over  and  kept  diflblved  by  the  falts  of 
the  fublimate,  and  confequently  a  compounded  one  •,  as  you  may  find,  if  you  will 
have  the  curiofity  to  examine  this  white  powder  by  a  fltilful  reduction.  And  that  you 
may  not  think,  that  bodies,  as  compounded  as  flowers  of  brimftone,  cannot  be 
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brought  to  concur  to  conftitute  diftilled  liquors  and  alfo,  that  you  may  not  imagine, 
with  divers  learned  men,  that  pretend  no  fmall  (kill  in  chymiftry,  that  at  leaft  no 
mixt  body  can  be  brought  over  the  helm,  but  by  corrofive  falts ;  I  am  ready  to  fhew 
you,  when  you  pleafe,  among  ocher  ways  of  bringing  over  flowers  of  brimftone  (per- 
haps I  might  add,  even  mineral  fulphurs)  fome,  wherein  I  employ  none  but  oleagi- 
nous bodies  to  make  volatile  liquors,  in  which  not  only  the  colour,  but  (which  is  a 
much  furer  mark)  the  fmell  and  fome  operations  manifelt,  that  there  is  brought  over 
a  fulphur,  that  makes  part  of  the  liquor. 

One  thing  more  there  is,  Ekutberius  (lays  Carneades)  which  is  fo  pertinent  to  my 
prcfent  purpoie,  that,  though  I  have  touched  upon  it  before,  I  cannot  but  on  this 
occafion  take  notice  of  it.  And  it  is  this  •,  that  the  qualities  or  accidents,  upon 
whofe  account  chymifts  are  wont  to  call  a  portion  of  matter  by  the  name  of  mercury^ 
or  fome  other  of  their  principles,  are  not  fuch,  buc  that  it  is  poflible  as  great  (and 
therefore  why  not  the  lute  ?)  may  be  produced  by  fuch  changes  of  texture,  and  other 
alterations,  as  the  fire  may  make  in  the  fmall  parts  of  a  body.  I  have  already  prov- 
ed, when  I  difcourfed  of  the  fecond  general  confideration,  by  what  happens  to  plants 
nourifhed  only  with  fair  water,  and  eggs  hatched  into  chickens,  that  by  changing  the 
difpofition  of  the  component  parts  of  a  body,  nature  is  able  to  effect  as  great  changes 
in  a  parcel  of  matter  reputed  fimilar,  as  thofe  requifitc  to  denominate  one  of  the 
tria  prima.  And,  though  Helmont  do  fomewhere  wittily  call  the  fire  the  deftrudtor 
and  the  artificial  death  of  things ;  and,  although  another  eminent  chymift  and  phy- 
flcian  be  pleated  to  build  upon  this,  that  fire  can  never  generate  any  thing  but  fire  j 
yet  you  will,  I  doubt  not,  be  of  another  mind,  if  you  confidcr,  hdV  many  new  forts 
of  mixed  bodies  chymifts  themfelves  have  produced  by  means  of  the  fire  •,  and  par- 
ticularly,  if  you  confider,  how  that  noble  and  permanent  body,  glafs,  is  not  only 
manifeftly  produced  by  the  violent  action  of  the  fire,  but  has  never,  for  aught  we 
know,  been  produced  any  other  way.  And,  indeed,  it  feems  but  an  inconfideratcr 
afiertion  of  lome  Helmontians,  that  every  fort  of  body  of  a  peculiar  denomination- 
mult  be  produced  by  fome  feminal  power  ;  as  I  think  1  could  evince,  if  I  thought  ic 
fo  neceflary,  as  it  is  for  me  to  haften  to  what  1  have  further  to  difcourfe.  Nor  jiecd 
it  much  move  us,  that  there  are  fome,  who  look  upon  wharfoever  the  fire  is  employ- 
ed to  produce,  not  as  upon  natural,  but  artificial  bodies.  For  there  is  not  always 
fuch  a  difFcrence,  as  many  imagine,  betwixt  the  one  and  the  other ;  nor  is  it  fo  cafy  a* 
they  think,  clearly  to  aflign  that,  which  properly,  conftantly,  and  fufficiently,  dif- 
criminates  them.  But  not  to  engage  myfelf  in  fo  nice  a  difquifition,  it  may  now  fuf- 
fice  to  obferve,  that  a  thing  is  commonly  termed  artificial,  when  a  parcel  of  matter 
is  by  the  artificer's  hand,  or  tools,  or  both,  brought  to  fuch  a  fhape  or  form,  as  he 
defigncd  before-hand  in  his  mind :  whereas  in  many  of  the  chymical  productions  the 
effect  would  be  produced,  whether  the  artificer  intended  it  or  no  •,  and  is  oftentimes; 
very  much  other  than  he  intended  or  looked  for :  and  the  inftrumenrs  employed  are 
not  tools  artificially  fafhioned  and  fhaped,  like  thofc  of  tradel'men,  for  diis  or  that 
particular  work ;  but,  for  the  molt  part,  agents  of  nature's  own  providing,  and 
whofe  chief  powers  of  operation  diey  receive  from  their  own  nature  or  texture,  not 
the  artificer.  And,  indeed,  the  fire  is  as  well  a  natural  agent  as  Iced  :  and  the  chy- 
milt  that  employs  it,  does  but  apply  natural  agents  and  patients,  who  being  thus, 
brought  together,  and  acting  according  to  their  respective  natures,  perform  the  work. 
themfelves  j  as  apples,  plums,  or  other  fruit,  are  natural  productions,  though  the 
gardener  bring  and  fatten  together  the  cions  and  the  flock,  and  both  water,  and  do. 
perhaps  divers  other  ways  contribute  to  its  bearing  fruit.    Bur,  to  proceed  to  whar 
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I  was  going  to  lay  •,  you  may  obferve  with  me,  Eleutberius,  that,  as  I  told  you  once 
before,  qualities  flight  enough  may  ferve  to  denominate  a  chymical  principle.  For, 
when  they  anatomize  a  compound  body  by  the  fire,  if  they  get  a  fubtlance  inflam- 
mable, and  that  will  not  mingle  with  water,  that  they  prefently  call  fulphur  ■,  what  is 
fapid  and  diflbluble  in  water,  that  muft  pafs  for  fait ;  whatfoever  is  fixed  and  indiffo- 
luble  in  water,  that  they  name  earth.  And  I  was  going  to  add,  that  whatfoever  vo- 
latile fubftancc  they  know  not  what  to  make  of,  not  to  lay,  whatfoever  they  pleafe, 
that  they  call  mercury.  But  that  thefe  qualities  may  either  be  produced,  othcrwife 
than  by  fuch  as  they  call  feminal  agents,  or  may  belong  to  bodies  of  a  compounded 
nature,  may  be  Jhewn,  among  other  inftances,  in  glafs  made  of  afhes,  where  the  ex- 
ceeding ftrong-tafted  alcalizate  fait  joining  with  the  earth  becomes  infipid,  and  with 
it  conltitutes  a  body  ;  which,  though  alfo  dry,  fixed  and  indiffoluble  in  water,  is  yet 
manifeftly  a  mixed  body  j  and  made  lb  by  the  fire  itfelf. 

And  I  remember  to  our  prefent  purpofe,  that  Hclmont,  amongft:  other  medicines 
that  he  commends,  has  a  Ihort  procels,  wherein,  though  the  directions  for  practice 
are  but  obfeurely  inumated,  yet  I  have  fome  reafon  not  to  dilbelieve  the  procefs, 
without  affirming  or  denying  any  tiling  about  the  virtues  of  the  remedy  to  be  made 
Hdnum%  by  Quando  (fays  he)  oleum  annamomi,  fife,  fuo  fali  alkali  tnifcetur  abfque  omni  aqua, 
trium  menfium  artificiofa  occultaque  circulation*,  totum  in  /aim  volatilem  conmutatum  eft, 
vert  ejfentiam  fui  Jmplicis  in  nobis  exprimit,  &  ufque  in  prima  noftri  conftilutiva  ftfe  ingerit. 
A  not  unlike  procefs  he  delivers  in  another  place ;  from  whence,  if  we  fuppofc  him 
to  fay  true,  I  may  argue,  that  lince  by  the  fire  there  may  be  produced  a  fubftance, 
that  is  as  well  falme  and  volatile,  as  the  fait  of  hartfhorn,  blood,  & c.  which  pafs  for 
elementary  j  and  fincc  that  this  volatile  fait  is  really  compounded  of  a  chymical  oil 
and  a  fixed  fait,  the  one  made  volatile  by  the  other,  and  both  afibciated  by  the  fire,  it 
may  well  be  fufpected,  that  other  fubflances,  emerging  upon  the  diflipation  of  bodies 
by  the  fire,  may  be  new  forts  of  mix  ts,  and  confift  of  fubftances  of  differing  natures : 
and  particularly,  I  have  fomctimcs  fufpected,  that  fince  the  volatile  falts  of  blood, 
hartlnorn,  &rV.  are  fugitive,  and  endowed  with  an  exceeding  ftrong  fmell,  either  that 
thynjifts  do  erroneoully  afcribe  all  odours  to  fulphurs,  or  that  luch  falts  confift  of 
Jomc  oily  parts  well  incorporated  with  the  faline  ones.  And  the  like  conjecture  I 
have  alfo  made  concerning  fpirit  of  vinegar,  which  though  the  chymifts  think  one  of 
the  principles  of  that  body,  and  though  being  an  acid  fpirit  it  feems  to  be  much  lefs 
or  kin,  than  volatile  falts,  to  fulphurs ;  yet,  not  to  mention  its  piercing  fmell,  which 
I  know  not  with  what  congruity  the  chymifts  will  deduce  from  fait,  I  wonder  they 
Ch^'  *iavC  not  ta^en  notice  °f  what  their  own  Tirocinium  Cbymicum  teaches  us  concerning 
£hi"'c.4.  thediftillationof  faccbarum  Saiurni;  out  of  which,  Beguinus  allures  us,  that  he  dif- 
tillcd,  befides  a  very  fine  fpirit,  no  lefs  than  two  oils,  the  one  blood-red  and  ponde- 
rous, but  the  other  fwimming  upon  the  top  of  the  fpirit,  and  of  a  yellow  colour ; 
of  which,  he  fays,  that  he  kept  then  fome  by  him,  to  verify  what  he  delivers.  And 
though  I  remember  not,  that  1  have  had  two  diftinet  oils  from  fugar  of  lead,  yet  that 
it  will,  though  dilUUcd  without  addition,  yield  fome  oil,  difagrees  not  with  my  ex- 
perience. I  know  the  chymifts  will  be  apt  to  pretend,  that  thefc  oils  are  but  the 
volatilized  fulphur  of  lead ;  and  will  perhaps  argue  it  from  what  Beguinus  relates, 
thar  when  the  difiillation  is  ended,  you'll  find  a  caput  mtrtuum  extremely  black,  and 
(as  lie  fpeaks)  nullius  moment i,  as  if  the  body,  or  at  leaft  the  chief  part  of  the  metal 
itielf,  were  by  the  dillillation  carried  over  the  helm.  But  fince  you  know,  as  well  as 
I,  t\\zt  fatckarum  Sztunii  is  a  kind  of  magiftery,  made  only  by  calcining  of  lead  per 
fe,  didblving  it  in  diitilkd  vinegar,  ,  and  cryftallizing  thefoiution;  if  1  had  Irifure  to 
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teH  you,  how  differing  a  thing  I  did,  upon  examination,  find  the  caput  mortuum,  fo 
flighted  by  Btguimu>  to  be,  from  what  he  reprefents  it,  I  believe  you  would  think 
the  conjecture  propofed  lefs  probable  than  one  or  other  of  thefe  three ;  either  that 
this  oil  did  formerly  concur  to  conftitute  the  fpirit  of  vinegar,  and  fo  that  what  paffes 
for  a  chymical  principle,  may  yet  be  further  rcfoluble  into  diftincl  fubftances  ;  or  that 
fome  parts  of  the  fpirit,  together  with  fome  parts  of  the  lead,  may  conftitute  a  chy- 
mical oil,  which  therefore,  though  it  pafs  tor  homogeneous,  may  be  a  very  com- 
pounded body  ;  or  at  leaft,  that  by  the  action  of  the  dialled  vinegar  and  the  faturnine 
calx  one  upon  another,  part  of  the  liquor  may  be  fo  altered,  as  to  be  tranfmuted 
from  an  acid  fpirit  into  an  oil.  And  though  the  truth  of  either  of  the  two  former 
conjectures  would  make  the  example  I  have  reflected  on,  more  pertinent  to  my 
prefent  argument  yet  you'll  eafily  difcern,  the  third  and  laft  conjecture  cannot  be 
unferviceable  to  confirm  fome  other  paffages  of  my  difcourfe. 

To  return  then  to  what  I  was  faying  juft  before  I  mentioned  Helnunfs  experiment  i 
I  (hall  fubjoin,  that  chymifts  muftconfefs  alfo,  that  in  the  perfectly  dephlegmed 
fpirit  of  wine,  or  other  fermented  liquors,  that,  which  they  call  the  fulphur  of  the 
concrete,  lofes,  by  the  fermentation,  the  property  of  oil,  (which  the  chymifts  like- 
wife  take  to  be  the  true  fulphur  of  the  mixt)  of  being  unmingleable  with  the  water. 
And  if  you  will  credit  "  Helmottt,  a  pound  of  the  pureft  fpirit  of  wine  may  barely, 
by  the  help  of  pure  fait  of  tartar,  (which  is  but  the  fixed  fait  of  wine)  be  refolved  or 
tranfmuted  into  fcarce  half  an  ounce  of  fait,  and  as  much  elementary  water,  as 
amounts  to  the  remaining  part  of  the  mentioned  weight.  And  it  may  (as  I  think  I 
formerly  alfo  noted)  be  doubted,  whether  that  fixed  and  alcalizate  fait,  which  is  fo 
unanimoufly  agreed  on,  to  be  the  faline  principle  of  incinerated  bodies,  be  not,  as 
it  is  alcalizate,  a  production  of  the  fire  ?  For  though  the  tafte  of  tartar,  for  example, 
feem  to  argue,  that  it  contains  a  fait  before  it  be  burned ;  yet  that  fait  being  very 
acid,  is  of  a  quite  differing  tafte  from  the  lixiviate  fait  of  calcined  tartar.  And 
though  it  be  not  truly  objected  againft  the  chymifts,  that  they  obtain  all  falts  they 
make,  by  reducing  the  body  they  work  on  ihto  afhes  with  violent  fires,  (fince  hartf- 
horn,  amber,  blood,  and  divers  other  mixts,  yield  a  copious  fait-,  before  they  be 
burned  to  afhes)  yet  this  volatile  fait  differs  much,  as  we  fhall  fee  anon,  from  the 
fixed  alcalizate  fait  I  fpeak  of;  which,  for  aught  I  remember,  is  not  producible  by 
any  known  way,  without  incineration.  It  is  not  unknown  to  chymifts,  that  quick- 
filvcr  may  be  precipitated,  without  addition,  into  a  dry  powder,  that  remains  fo  in 
water.  And  lome  eminent  Spagyrifts,  and  even  Raimund  Lulfy  himfelf,  teach,  that 
mcerly  by  the  fire,  quickfilvcr  may  in  convenient  veffels  be  reduced  (at  leaft  in  great 
part)  into  a  thin  liquor  like  water,  and  minglcablc  with  it.  So  that  by  the  bare 
action  of  the  fire,  it  is  poffible,  that  the  parts  of  a  mixed  body  mould  be  fo  dif- 
pofed  after  new  and  differing  manners,  that  it  may  be  fomctimes  of  one  confiftence, 
ibmetimes  of  another  i  and  may  in  one  ftatc  be  difpofed  to  be  mingled  with  water, 
and  in  another  not.  I  could  alfo  fhew  you,  that  bodies,  from  which  apart  chymifts 
cannot  obtain  any  thing,  that  is  combuftible,  may,  by  being  aflbciated  together,  and 
by  the  help  of  the  fire,  afford  an  inflammable  fubftance.  And,  that  on  the  other 
fide,  it  is  pofiiblc  for  a  body  to  be  inflammable,  from  which  it  would  very  much 
puzzle  any  ordinary  chymift,  and  perhaps  any  other,  to  fcparate  an  inflammable 
principle  or  ingredient,    Wherefore,  fince  the  principles  of  chymifts  may  receive 
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their  denominations  from  qualities,  which  it  often  exceeds  not  the  power  of  art,  nor 
always  that  of  the  fire  to  produce  •,  and  it  tier  fuch  qualities  may  be  found  in  bodies, 
that  differ  fo  much  in  other  qualities  from  one  another,  that  they  need  not  be  allowed 
to  agree  in  that  pure  and  iimple  nature,  which  principles,  to  be  fo  indeed,  mull 
have;  it  may  juftly  be  lufpected,  that  many  productions  of  the  fire,  that  are  (hewed 
us  by  chymifts,  as  the  principles  of  the  concrete,  that  afforded  them,  may  be  but  a 
new  kind  of  mixts.  And  to  annex,  on  this  occafion,  to  thefe  arguments  taken  from 
the  nature  of  the  thing,  one  of  thofe,  which  logicians  call  ad  beminem,  I  (hall  define 
you  to  take  notice,  that  though  Paracelfus  himfelf,  and  fome,  that  are  fo  miftaken, 
as  to  think  he  could  not  be  lb,  have  ventured  to  teach,  that  not  only  the  bodie* 
here  below,  but  the  elements  themfelves,  and  all  the  other  parts  of  the  univerfe, 
are  compofed  of  fait,  fulphur  and  mercury ;  yet  the  learned  Sevnertus,  and  all  the 
more  wary  chymifts,  have  rejected  that  conceit,  and  do  many  of  them  confefs,  that 
the  tria  prima  are  each  of  them  made  up  of  the  four  elements ;  and  others  of  them 
make  earth  and  water  concur  with  fait,  fulphur  and  mercury,  to  the  conftitution  of 
rruxt  bodies.  So  that  one  fort  of  thefe  Spagyrifts,  notwithftanding  the  fpecious  titles 
they  give  to  the  productions  of  the  fire,  do  in  effect  grant  what  I  contend  for.  And, 
of  the  other  fort  1  may  well  demand,  to  what  kind  of  bodies  the  phlegm  and  dead 
earth,  to  be  met  with  in  chymical  refolutions,  are  to  be  referred  ?  For  either  they 
muft  fay,  with  Paracelfus,  but  againft  their  own  conceflions,  as  well  as  againft  expe- 
rience, that  thefe  arc  alfo  compofed  of  the  tria  prima%  whereof  they  cannot  feparate 
any  one  from  either  of  them  ;  or  clfe  they  muft  confefc,  that  two  of  the  vafteft  bodies 
here  below,  earth  and  water,  are  neither  of  them  compofed  of  the  tria  prima  i  and 
that  confequently  thofe  three  are  not  the  univerial,  and  adequate  ingredients,  neither 
of  all  fublunary  bodies,  nor  even  of  all  muted  bodies. 

1  know,  that  the  chief  of  thefe  chymifts  reprefent,  that  though  the  diftinct  fub- 
ftances  into  which  they  divide  mixt  bodies  by  the  fire,  are  not  pure  and  homogeneous ; 
yet  fince  the  four  elements,  into  which  the  Ariftotclians  pretend  to  refolve  the  like 
bodies  by  the  fame  agent,  are  not  fimple  neither,  as  themfelves  acknowledge,  it  is  as 
allowable  for  the  chymifts  to  call  the  one  principles,  as  for  the  Peripateticks  to  call 
the  other  elements  •,  fince  in  both  cafes  the  impofition  of  the  name  is  grounded  only 
upon  the  predominancy  of  that  element,  whofe  name  is  afcribed  to  it.  Nor  ftiall  I 
deny,  that  this  argument  of  the  chymifts  is  no  ill  one  againft  the  Ariftotclians.  But 
what  anfwer  can  it  prove  to  me,  who,  you  know,  am  diluting  as  well  againft  the 
Ariftotclian  elements,  as  the  chymical  principles,  and  muft  not  look  upon  any  body 
as  a  true  principle  or  element,  but  as  yet  compounded,  which  is  not  perfectly  homo- 
geneous, but  is  further  rcfoluble  into  any  number  of  diftinft  fubflances,  how  fmall 
foever  ?  And  as  for  the  chymifts  calling  a  body  fait,  or  fulphur,  or  mercury,  upon 
pretence,  that  the  principle  of  the  fame  name  is  predominant  in  it,  that  itfelf  is 
an  acknowledgment  of  what  I  contend  for;  namely,  that  thefe  produclions  of  the 
fire  are  yet  compounded  bodies.  And  yet  whilft  this  is  granted,  it  is  affirmed,  but 
not  proved,  that  the  reputed  fait,  or  fulphur,  or  mercury,  confifts  mainly  of  one  body, 
that  deferves  the  name  of  a  principle  of  the  fame  denomination.  For  how  do  chymifts 
make  it  appear,  that  there  are  any  fuch  primitive  and  fimple  bodies  in  thofe  we  are 
fpeaking  of;  fince  it  is  upon  the  matter  confefled  by  the  anfwer  lately  made,  that 
thefe  are  not  fuch  ?  And  if  they  pretend  by  reafon  to  evince  what  they  affirm,  what 
becomes  of  their  confident  boafts,  that  the  chymift  (whom  they  therefore,  after 
Beguinus,  call  a  pbilofopbus  or  opifex  fenfatus)  can  convince  our  eyes,  by  manifeftly 
(hewing  in  any  mixt  body  thofe  fimple  fubftanccs  he  teaches  them  to  be  cqmpofed  of? 
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And  indeed,  for  the  chymifts  to  have  recourfe  in  this  cafe  to  other  proofs  than  expe- 
riments, as  it  is  to  wave  the  grand  argument,  that  has  all  this  while  been  given*ut 
for  a  dcmonftrative  one  i  fo  it  releafes  me  from  the  obligation  to  profccute  a  difpute, 
wherein  I  am  not  engaged  to  examine  any  but  experimental  proofs.  I  know  it  may 
plaufibly  enough  be  reprefcnted,  in  favour  of  the  chymifts,  that  it  being  evident, 
that  much  the  greater  part  of  any  thing  they  call  fait,  or  fulphur,  or  mercury,  is 
really  fuch ;  it  would  be  very  rigid  to  deny  thofe  fubftances  the  names  afcribed  them, 
only  becaufe  of  fome  flight  mixture  of  another  body,  fince  not  only  the  Peripatetic ks 
call  particular  parcels  of  matter  elementary,  though  they  acknowledge,  that  elements 
are  not  to  be  any  where  found  pure,  at  lead  here  below,  and  ftncc  efpecially  there  is 
a  manifcft  analogy  and  rcfemblance  betwixt  the  bodies  obtainable  by  chymical  anato- 
mies, and  the  principles  whofe  names  are  given  them  ;  I  have,  I  fay,  confidered  that 
thefc  things  may  be  reprefcnted  :  but  as  for  what  is  drawn  from  the  cuftom  of  the 
Peripateucks,  I  have  already  told  you,  that  though  it  may  be  employed  againft  them, 
yet  it  is  not  available  againft  me,  who  allow  nothing  to  be  an  element,  that  is  not 
perfectly  homogeneous.  And  whereas  it  is  all  edged,  that  the  predominant  principle 
ought  to  give  a  name  to  the  fubftance  wherein  it  abounds ;  I  anfwer,  that  that  might 
much  more  reafonably  be  faid,  if  either  we  or  die  chymifts  had  feen  nature  take  pure 
fait,  pure  fulphur,  and  pure  mercury,  and  compound  of  them  every  fort  of  mixt 
bodies.  But,  fince  it  is  to  experience  that  they  appeal,  we  muft  not  take  it  for 
granted,  that  the  diftilled  oil  (for  inftance)  of  a  plant  is  mainly  compofed  of  the  pure 
principle  called  fulphur,  till  they  have  given  us  an  ocular  proof,  that  there  is  in  that 
fort  of  plants  fuch  an  homogeneous  fulphur.  For  as  for  the  fpecious  argument, 
which  is  drawn  from  the  rcfemblance  betwixt  the  productions  of  the  fire,  and  the 
refpeitive,  either  Ariftotelian  elements,  or  chymical  prinicples,  by  whofe  names 
they  are  called  -y  it  will  appear  more  plaufible.  than  cogent,  if  you  will  but  recall  to 
mind  the  11  ace  of  the  comroverfy;  which  is  not,  whether  or  no  there  be  obtained 
from  mixt  bodies  certain  fubftances,  that  agree  in  outward  appearance,  or  in  fome 
qualities,  with  quickfilver  or  brimftonc,  or  fome  fuch  obvious  or  copious  body  j 
but  whether  or  no  all  bodies,  confefled  to  be  perfectly  mixt,  were  compofed  of,  and 
are  refoluble  into  a  determinate  number  of  primary  unmixt  bodies.  For,  if  you 
keep  the  ftate  of  the  queftion  in  your  eye,  you  will  eafily  difcern,  that  there  is  much 
pf  what  ftiould  be  demonftrated,  left  unproved  by  thofe  chymical  experiments  we  are 
examining.  But  (not  to  repeat  what  1  have  already  difcovercd  more  at  large)  I  Ihall 
now  take  notice,  that  it  will  not  prefently  follow,  chat  becaufe  a  production  of  the 
fire  has  fome  affinity  with  fome  of  the  greater  inafles  of  matter  here  below,  that  there- 
fore they  are  both  of  the  fame  nature,  and  deferve  the  lame  name ;  for  the  chymifts 
are  not  content,  that  flame  be  looked  upon  as  a  parcel  of  the  element  of  fire,  though 
it  be  hot,  dry,  and  active,  becaufe  it  wants  fome  other  qualities  belonging  to  the 
nature  of  elementary  fire.  Nor  will  they  let  the  Peripateucks  call  afties,  or  quick- 
lime, earth,  notwithftanding  the  many  likeneflcs  between  them ;  becaufe  thty  are 
not  taftelefs,  as  elementary  earth  ought  to  be :  but  if  you  ftiould  alk  me,  what  then 
it  is,  that  all  the  chymical  anatomies  of  bodies  do  prove,  if  they  prove  not,  that 
they  confift  of  the  three  principles  into  which  the  fire  relblves  them ;  1  anfwer,  that 
their  difle&ions  may  be  granted  to  prove,  that  fome  mixt  bodies  (for  in  many  it 
will  not  hold)  are  by  the  fire,  when  they  are  included  in  clofc  veflels,  (for  that  con- 
dition alfo  is  often  rcquifitc)  difioluble  into  feveral  fubftances  differing  in  fome  qua- 
lities, but  principally  in  confidence.   So  that  out  of  moft  of  them  may  be  obtained  a 
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fixt  fubftance,  partly  falinc,  and  partly  inlipid,  an  unctuous  liquor,  and  another 
liquor,  or  more,  that  without  being  unttuous  have  a  manifeft  tafte.  Now,  if  chy- 
mifts will  agree  to  call  the  dry  and  lapid  fubftance,  falf  v  the  unftuous  liquor  fulphur 
and  the  other,  mercury  •,  I-  (hall-  not  much  quarrel  with  them  for  fo  doing :  out  if 
they  will  tell  me,  th'at  fait,  fulphur,  and  mercury  are  fimple  and  primary  bodies,, 
whereof  each  mixt  body  was  a&uaHy  compounded,  and  which  was  really  in  it  antece- 
dently to  the  operation  of  the  fire,  they  muft  give  me  leave  to  doubt,  whether  (what- 
ever their  othei*  arguments  may  do)  their  experiments  prove  all  this.  And  if  they 
will  alfo  tell  me,  that  the  fubftances  their  anatomies  are  wont  to  afford  them,  are 
pure  and  fimilar,  as  principles  ought  to  be,  they  muft  give  me  leave  to  believe  my 
own  fenfes,  and  their  own  confeffions,  before  their  bare  afTertions.  And  that  you 
may  not  (EltHtberius)  think  I  deal  fo  rigidly  wkh  them,  becaufe  I  fcruple  to  take 
thefe  productions  of  the  fire  for  fuch,  as  the  chymifts  would  have  them  pals  for,  upon 
the  account  of  their  having  fome  affinity  with  them  j  confider  a  little  with  me,  that  in 
regard  an  element  or  nrinciplc  ought  to  be  perfectly  fimilar  and  homogeneous,  there 
is  no  juft  caufe,  why  I  fhould  rather  give  the  body  propoied  the  name  of  this  or  that 
element  or  principle,  becaufe  it  has  a  refcmblance  to  it  in  fome  obvious  quality,  ra- 
ther than  deny  it  that  name  upon  the  account  of  divers  other  qualities,  wherein  the 
propofed  bodies  are  unlike;  and  if  you  do  but  confider,  what  flight  and  eafily  pro- 
ducible qualities  they  are,  that  fuffice,  as  I  have  already  more  than  once  obferved,  to 
denominate  a  chymical  principle  or  an  element,  you  will  not,  I  hope,  think  my 
warinefs  to  be  deftitute  either  of  example,  or  elfe  of  rcafon.  For  we  fee,  that  the 
chymifts  will  not  allow  the  Ariftotclians,  that  the  fait  in  afhes  ought  to  be  called 
earth,  thougtv  the  faiine  and  terreftrial  part  fymbolize  in  weight,  in  drynefs,  in  fixed* 
nefs  and  fufibility,  only  becaufe  the  one  is  fapid  and  diflbluble  in  water,  and  the 
other  not :  befidesj  we  fee  that  fapidnefs  and  volatility  are  wont  to  denominate  the 
chymifts  mercury  or  fpirit;  and  yet  how  many  bodies,  think  you,  may  agree  in  thofe 
qualities,  which  may  yet  be  of  very  differing  natures,  and  difagree  in  qualities  either 
more  numerous,  or  more  confiderable,  or  both?  For  not  only  fpirit  of  nitre,  aqua- 
fortis, fpirit  of  fair,  fpirit  of  oil  of  vitriol,  fpirit  of  alum,  fpirit  of  vinegar,  and  all  - 
faiine  liquors  diftillcd  from  animal  bodies,  but  all  the  acetous  fpirits  of  woods  freed 
from  their  vinegar  j  all  thefe,  I  fay,  and  many  ethers  muft  belong  to  the  chymifts- 
mercury,  though  it  appear  not,  why  fome  of  them  fhould  more  be  comprehended 
under  one  denomination  than  the  chymifts  fulphur,  or  oil,  fhould  likewife  be ;  for 
their  diftillcd  oils  are  alfo  fluid,  volatile,  and  taftcablc,  as  well  as  their  mercury  :  - 
nor  is  it  neceflary,  that  their  fulphur  fhould  be  unctuous  or  diflbluble  in  water,  finco 
they  generally  refer  fpirit  of  wine  to  fulphure,  although  that  fpirit  be  not  unctuous, . 
and  will  freely  mingle  with  water.  So  that  bare  inflammability  muft  conftitute  the 
effence  of  the  chymifts  fulphur  ;  as  uninflammabknefs,  jointd  with  any  tafte,  is  enough? 
to  intitle  a  diftillcd  liquor  to  be  their  mercury.  Now  fince  I  can  further  oblerve  to 
ycu,  that  fpirit  of  nitre  and  fpirit  of  hart  (horn  being  poured  together  will  boil  and 
hif»,  and  tols  up  one  another  into  the  air,  which  the  chymifts  make  figns  of  great 
antipathy  in  the  natures  of  bodies,  (as  indeed  thefe  fpirits  differ  much  both  in  tafte,, 
fmell,  and  operations)  fince  I  cllcwhere  tell  you  of  my  having  made  two  forts  of  oil 
out  of  ihe  fame  man's  blood,  that  would  not  mingle  with  one  another ;  and  fince  I 
might  tell  you  divers  examples  I  have  met  with,  of  the  contrariety  of  bodies,  which 
according  to  the  chymifts  muft  be  huddled  up  together  under  one  denomination  •,  1 
leave  you  to  judge,  whether  fuch  a  multitude  of  fubftances,  as  may  agree  in  thefe 
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flight  qualities,  and  yet  difagree  in  others  more  confiderable,  are  more  worthy  td 
be  called  by  the  name  of  a  principle  (which  ought  to  be  pure  and  homogeneous) 
than  to  have  appellations  given  them,  that  may  make  them  differ,  in  name  too,  from 
the  bodies  from  which  they  fo  widely  differ  in  nature.  And  hence  alio,  by  the  by, 
you  may  perceive,  that  it  is  nor  unreafonable  to  diftruft  the  chymifts  way  of  argu- 
mentation, when  being  unable  to  fhew  us,  that  fuch  a  liquor  is  (for  example)  purely 
faline,  they  prove,  that  at  leaft  fait  is  much  the  predominant  principle,  becaufe 
that  the  propofed  fubftance  is  ftrongly  tailed,  and  all  tafte  proceeds  trom  fait ;  whereas 
thole  fpirits,  fuch  as  fpirit  of  tartar,  fpirit  of  hartfhorn,  and  the  like,  which  are  reckoned 
to  be  the  mercuries  of  the  bodies,  that  afford  them,  have  manifcftly  a  ftrong  and 
piercing  tafte,  and  fo  has  (according  to  what  I  formerly  noted)  the  fpirit  of  box  &c. 
even  after  the  acid  liquor  that  concurred  to  compofe  it  has  been  feparated  from  it. 
And  indeed,  if  fapidnefs  belong  not  to  the  fpirit  or  mercurial  principle  of  vegetables 
and  animals,  I  fcarce  know  how  it  will  be  diferiminated  from  their  phlegm  j  fined 
by  the  abfence  of  inflammability  it  muft  be  diftinguifhed  from  their  fulphur:  which 
affords  me  another  example,  to  prove  how  unaccurate  the  chymical  doctrine  is  in  our 
prefent  cafe  •,  fince  not  only  the  fpirit  of  vegetables  and  animals,  bat  their  oils  are 
very  ftrongly  tafted,  as  he,  that  ftiall  but  wet  his  tongue  with  chymical  oil  of  cinna- 
mon or  of  cloves,  or*  even  turpentine,  may  quickly  find,  to  his  fmart.  And  not  only 
I  never  tried  any  chymical  oils,  whofe  tafte  was  not  very  manifeft  and  ftrong  ;  but  a- 
Ikilful  and  inquifitive  perfon,  who  made  if  his  bufinefs  by  elaborate  operations  to 
depurate  chymical  oils,  and  reduce  them  to  an  elementary  fimplicity,  informs  us, 
that  he  never  was  able  to  make  therrr  at  all  taftelefs :  whence  I  might  infer,  that  the 
proof  chymifts  confidently  give  us  of  a  body's  being  faline,  is  fo  far  from  demonftrating 
the  predominancy,  that  it  does  not  clearly  evince  fo  much  as  the  prefence  of  the 
faline  principle  in  it.  But  I  will  not  (purfues  Carneades)  remind  you,  that  the  volatile 
fait  of  hartfhorn,  amber,  blood  fcfV.  are  exceeding  ftrongly  fcenttd,  notwithftanding 
that  moft  chymifts  deduce  odours  from  fulphur,  and  from  them  srrgue  the  predomi- 
nancy of  that  principle  in  the  odorous  body ;  becaufe  I  muft  not  fo  much  as  add  any 
new  examples  of  the  incompetency  of  this  fort  of  chymical  arguments ;  lince  having 
already  detained  you  but  too  long  in  thofe  generals,  that  appertain  to  my  fourth  con- 
fideration,  it  is  time,  that  I  proceed  to  the  particulars  themfelves,  to  which  I 
thought  fit  they  fhould  be  previous. 

These  generals  (continues  Carneades)  being  thus  premifed,  we  might  the  better" 
furvey  the  unlikencfs,  that  an  attentive  and  unprepoffcued  obferver  may  take-  notice 
of  in  each  fort  of  bodies,  which  the  chymifts  are  wont  to  call  the  falts  of  fulphurs  or' 
mercuries  of  the  concretes  that  yield  them,  as  if  they  had  all  a  fimplicity,  and  iden- 
tity of  nature :  whereas  falts,  if  they  were  all  elementary,  would  as  little  differ  as  do 
the  drops  of  pure  and  fimple  water.  It  b  known,  that  both  chymifts  and  phyficians- 
afcribe  to  the  fixt  falts  of  calcined  bodies  the  virtues  of  their  concretes;  and  confe-- 
quently  very  differing  operations.  So  we  find  the  alkali  of  wormwood  much  com- 
mended in  diftempers  of  the  ftomach  ;  that  of  eye-bright  for  thofe  that  have  a  weak 
fight ;  and  that  of  guaiacum  (of  which  a  great'  quantity  yields  but  a  very  little  fait) 
is  not  only  much  commended  in  venereal  difeafes,  but  is  believed  to  have  a  peculiar 

Furgativc  virtue,  which  yet  I  have  not  had  occafion  to  try.  And  though,  I  confefs, 
have  long  thought,  that  thefe  alkalizate  falts  are,  for  the  moft  part,  very  near  of 
kin,  and  retain  very  little  of  the  properties  of  the  concretes  whence  they  were  fepa- 
nued ,  yet  being  minded  to  oblervc  watchfully,  whether  I  could  meet  with  any 
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exceptions  to  this  general  obervation,  I  obferved  at  the  glafs-houfe,  that  fomctimet 
the  metal  (as  the  workmen  call  it)  or  mafs  of  colliquated  ingredients,  which  by 
blowing  they  fafhion  into  veffels  of  divers  fhapes,  did  fometimes  prove  of  a  very 
differing  colour,  and  a  fomewhat  differing  texture,  from  what  was  ufual.  And 
having  inquired,  whether  the  caufe  of  fuch  accidents  might  not  be  derived  from  the 
peculiar  nature  of  the  fixe  fait  employed  to  bring  the  fand  to  fufion,  I  found,  that  the 
knowingeft  workmen  imputed  thefc  mif-adventures  to  the  afhes  of  fome  certain  kind 
of  wood,  as  having  obferved  the  ignobler  kind  of  glafs  I  lately  mentioned  to  be 
frequently  produced,  when  they  had  employed  fuch  forts  of  afhes,  which  therefore 
they  fcruple  to  make  ufc  of,  if  they  took  notice  of  them  beforehand.  I  remember 
alfo,  that  an  induftrious  man  of  my  acquaintance  having  bought  a  vaft  quantity  of 
tobacco-flalks  to  make  a  fixt  fait  with,  I  had  the  curiofity  to  go  fee,  whether  that 
exotick  plant,  which  fo  much  abounds  in  volatile  fait,  would  afford  a  peculiar  kind 
of  alkali  and  I  was  pleafed  to  find,  that  in  the  lixivium  of  it  it  was  not  necefiary, 
as  is  ufual,  to  evaporate  all  the  liquor,  that  there  might  be  obtained  a  fkline  calx, 
confifting  like  lime  quenched  in  the  air  of  a  heap  of  little  corpufcles  of  unregarded 
fhapes  ;  but  the  fixt  fait  {hot  into  figured  cryflal,  almolt  as  nitre  or  fal  armoniac  and 
other  uncalcined  falts  are  wont  to  do.  And  1  further  remember,  that  I  have  obferved, 
in  the  fixt  fait  of  urine,  brought  by  depuration  to  be  very  white,  a  tafte  not  fo  un- 
like to  that  of  common  fait,  and  very  differing  from  the  wonted  cauftick  lixiviate 
tafte  of  the  other  falts  made  by  incineration.  But  becaufe  the  inftances  I  have  alledged 
of  the  difference  of  alkalizate  fait  are  but  few,  and  therefore  I  am  Hill  inclined  to 
think,  that  moft  chymifts  and  many  phyficians  do,  inconfiderately  enough,  and  with- 
out warrant  from  experience,  afcribe  the  virtues  of  the  concretes,  expofed  to  calci- 
nation,  to  the  falts  obtained  by  it ;  I  (hall  rather,  to  fhew  the  dilparity  of  fa  Ira, 
mention  in  the  firfl  place  the  apparent  difference  betwixt  the  vegetable  fixt  falts  and 
the  animal  volatile  ones  :  as  (for  example)  betwixt  fait  of  tartar,  and  fait  of  hartf- 
horn  whereof  the  former  is  fo  fixt,  that  it  will  indure  the  brunt  of  a  violent  fire, 
and  (land  in  fufion  like  a  metal ,  whereas  the  other  (befides,  that  it  has  a  differing 
tafte  and  a  very  differing  fmell)  is  fo  far  far  from  being  fixt,  that  it  will  fly  away  in  a 
gentle  heat  as  eafily  as  fpirit  of  wine  itfelf.  And  to  this  I  (hall  add,  in  the  next 
place,  that  even  among  the  volatile  falts  themfelvcs,  there  is  a  confidcrable  difference, 
as  appears  by  the  diltinct  properties  of  (for  inftance)  fait  of  amber,  fait  of  urine,  fait 
of  man's  fkull,  (fo  much  extolled  againft  the  falling  ficknefs)  and  divers  others, 
which  cannot  efcape  an  ordinary  obferver.  And  this  diverfity  of  volatile  falts  I  have 
obferved  to  be  fometimes  difcernable  even  to  the  eye,  in  their  figures.  For  the  fait 
of  hartfhorn  I  have  obferved  to  adhere  to  the  receiver,  in  the  form  almoft  of  a  pa» 
rallelopipedon  and  of  the  volatile  fait  of  human  blood  (long  digefted  before  diftil- 
lation,  with  fpirit  of  wine)  I  can  fhew  you  (lore  of  grains  of  that  figure,  which 
geometricians  call  a  rhombus ;  though  I  dare  not  undertake,  that  the  figures  of 
thefc  or  other  faline  cryftals  (if  I  may  fo  call  them)  will  be  always  the  fame,  what- 
ever degree  of  fire  have  been  employed  to  force  them  up,  or  how  hafiily  foever  they 
been  made  to  convene  in  the  fpirits  or  liquors,  in  the  lower  part  of  which,  1  have 
ufually  obferved  them,  after  a  while  to  fhoot.  And  although,  as  I  lately  told  you, 
I  feldom  found  any  difference,  as  to  medical  virtues,  in  the  fixt  falts  of  divers  vege- 
tables •,  and  accordingly  I  have  fufpetted  that  moft  of  thefe  volatile  falts,  having  fo 
great  a  refemblance  in  fmell,  in  talte,  and  fugitivenefs,  differ  but  little,  if  at  all,  in 
their  medicinal  properties  :  as  indeed  I  have  found  them  generally  to  agree  in  divers 
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them  (as  in  their  being  fomewhat  diaphoretick  and  very  deopilativc)  yet  I  remem- 
ber •  Helmont  fomcwhere  informs  us,  that  there  is  this  difference  betwixt  the  faline 
fpirit  of  urine  and  that  of  man's  blood,  that  the  former  will  not  cure  the  cpilepfy, 
but  the  latter  will.  Of  the  efficacy  alfo  of  the  fait  of  common  amber  againit  the 
fame  difcafe  in  children,  (for  in  grown  perfons  it  is  not  a  fpccifkk)  I  may  elfewhcre 
have  an  occaflon  to  entertain  you.  And  when  I  confider,  that  to  the  obtaining  of 
thefc  volatile  lalts  (efpecially  that  of  urine)there  is  not  rcquifite  fuch  a  deftruftive 
violence  of  the  fire,  as  there  is  to  get  thofc  falts  that  muft  be  made  by  incineration,  I 
am  the  more  invited  to  conclude,  that  they  may  differ  from  one  another,  and  confc- 
quently  recede  from  an  elementary  fimplicity.  And  if  I  could  here  lhcw  you,  what 
Mr.  Boyle  has  obferved,  touching  the  various  chymical  dirt  irittions  of  falts  j  you 
would  quickly  difcern,  not  only  that  chymifts  do  give  themfelves  a  ftrangc  liberty  to 
call  concretes  falts,  that  are,  according  to  their  own  rules,  to  be  looked  upon  as 
very  compounded  bodies ;  but  that  among  thofe  very  falts,  that  feem  elementary, 
becaufc  produced  upon  the  anatomy  of  the  bodies,  that  yield  them,  there  is  not  only 
a  vifible  difparity,  but,  to  fpeak  in  the  common  language,  a  manifeft  antipathy  or 
contrariety :  as  is  evident  in  the  ebullition  and  hiding,  that  is  wont  to  enfue,  whcA 
the  acid  fpirit  of  vitriol,  for  inftance,  is  poured  upon  pot- allies,  or  fak  of  tartar. 
And  I  mall  beg  leave  of  this  gentleman,  (fays  Carneades )  calling  his  eyes  on  me,  to 
let  me  obferve  to  you,  out  of  fome  of  his  papers,  particularly  thofe,  wherein  he  treats 
of  feme  preparations  of  urine,  that  not  only  one  and  the  lame  body  may  have  two 
falts  of  a  contrary  nature,  as  he  exemplifies  in  the  fpirit  and  alcali  of  nitre  •,  but  that 
from  the  fame  body  there  may,  without  addition,  be  obtained  three  differing  and 
vifible  falts.  For  he  relates,  that  he  obferved  in  urine,  not  only  a  volatile  and 
cryftalline  fait,  and  a  fixt  fait,  but  likewife  a  kind  of  fal  armoniac,  or  fuch  a  fait  as 
would  fublime  in  the  form  of  a  fait,  and  therefore  was  not  fixt,  and  yet  was  far  from 
being  fo  fugitive  as  the  volatile  fait  j  from  which  it  feemed  alfo  otherwife  to  differ. 
1  have  indeed  fufpe&ed,  that  this  may  be  a  fal  armoniac  properly  enough  fo  called, 
as  compounded  of  the  volatile  fait  of  urine,  and  the  fixt  of  the  fame  liquor,  which, 
as  I  noted,  is  not  unlike  fea-falt ;  but  that  itfelf  argues  a  manifeft  difference  betwixt 
the  falts,  fince  fuch  a  volatile  fait  is  not  wont  to  unite  thus  with  an  ordinary  alkali, 
but  to  fly  away  from  it  in  the  heat.  And  on  this  occafion  I  remember,  that  to  give 
fome  of  my  friends  an  ocular  proof  of  the  difference  betwixt  the  fixt  and  volatile 
fait  of  (the  fame  concrete)  wood,  I  devifed  the  following  experiment :  I  took  common 
Venetian  fublimate,  and  diffolved  as  much  of  it  as  I  well  could  in  fair  water ;  then 
I  took  wood-alhes,  and  pouring  on  them  warm  water,  diffolved  their  fait ;  and 
filtrating  the  water,  as  foon  as  I  found  the  lixivium  fufikiently  fharp.  upon  the 
tongue,  I  referved  it  for  ufe.  Then  on  one  part  of  the  former  folution  of  fubli- 
mate dropping  a  little  of  this  diffolved  fixt  fait  of  wood,  the  liquors  prefcntly  turned 
of  an  orange  colour ;  but  upon  the  other  part  of  the  clear  folution  or  fublimate  put- 
ting fome  of  the  volatile  la!t  of  wood  (which  abounds  in  the  fpirit  of  foot)  the 
liquor  immediately  turned  white,  almoft  like  milk,  and  after  a  while  let  fall  a  white 
fediment,  as  the  other  liquor  did  a  yellow  one.  To  all  this  that  I  have  faid 
concerning  the  difference  of  falts,  I  might  add  what  I  formerly  told  you,  concerning 
the  limple  lpirit  of  box,  and  fuch  like  woods,  which  differ  much  from  the  other 

•  Errvr  vtnftr  Ji fillet  intm  mtii  miitlrat  tliam  fpirit  urn  faliaum  plane  wUtiltm  eJert  mtfuicfuam  */  MM 
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falts  hitherto  mentioned,  and  yet  would  belong  to  the  faline  principle,  if  chymifts 
did  truly  teach,  that  all  talles  proceed  from  it.  And  I  might  alfo  annex,  what  I 
noted  to  you  out  of  •  Htlmont  concerning  bodies,  which,  though  they  confift  in 
great  part  of  chymical  oils,  do  yet  appear  but  volatile  falts  :  but  to  infill  on  thefe 
things,  were  to  repeat  \  and  therefore  I  fhall  proceed. 

This  difparity  is  alfo  highly  eminent  in  the  feparated  fulphurs  or  chymicil  oils  of 
things.  For  they  contain  fo  much  of  the  fcent,  and  talle,  and  vertucs,  of  the  boJics, 
whence  they  were  drawn,  that  they  feem  to  be  but  the  material  crafis  (if  I  may  fo 
ipcak)  of  their  concretes.  Thus  the  oils  of  cinnamon,  cloves,  nutmegs  and  other 
(pices,  feem  to  be  but  the  united  aromatic  parts,  that  did  enoble  thofe  bodies.  And 
it  is  a  known  thing,  that  oil  of  cinnamon,  and  oil  of  cloves,  (which  I  have  likewife 
obferved  in  the  oils  of  fcvcral  woods)  will  fink  to  the  bottom  of  water  \  whereas 
thofe  of  nutmegs  and  divers  other  vegetables  will  fwim  upon  it.  The  oil  (abufively 
called  fpirit)  of  rofes  fwims  at  the  top  of  the  water  in  the  form  of  a  white  butter, 
which  I  remember  not  to  have  .obferved  in  any  other  oil  drawn  in  any  limbeck  yet 
there  is  a  way  (not  here  to  be  declared)  by  which  I  have  feen  it  come  over  in  the  form 
of  other  aromatic  oils,  to  the  delight  and  wonder  of  thofe  that  beheld  it.  In  oil  of 
anifceds,  which  I  drew  both  with,  and  without  fermentation,  I  obferved  the  whole 
body  of  the  oil  in  a  cool  place  to  thicken  into  the  confidence  and  appearance  of  white 
>buttcr,  which,  With  the  lead  heat,  refumed  its  former  liquidnefs.  In  the  oil  of  olive 
drawn  over  in  a  retort,  I  have  likewife  more  than  once  feen  a  fpontaneous  coagulation 
in  the  receiver  :  and  I  have  of  it  by  me  thus  congealed  i  which  is  of  fuch  a  ftrangely 
penetrating  fcenr,  as  if  it  would  perforate  the  nofes  that  approach  it.  The  Tike 
pungent  odour  I  alfo  obferved  in  the  diftillcd  liquor  of  common  foap,  which  forced 
.over  from  minium,  lately  afforded  an  oil  of  a  moft  admirable  penetrancy  :  and  he 
muft  be  a  great  ftranger,  both  to  the  writings  and  preparations  of  chymifts,  that  fees 
not  in  the  oils  they  diftill  from  vegetables  and  animals,  a  confiderable  and  obvious 
difference.  Nay,  I  fhall  venture  to  add,  EUutberiiu,  (what  perhaps  you  will  think 
of  kin  to  a  paradox,  that  divers  times  out  of  the  fame  animal  or  vegetable,  there  may 
be  extra&ed  oils  of  natures  obvioufly  differing.  To  which  purpofe  I  fhall  not  infill 
on  the  fwimming  and  finking  oils,  which  I  have  fometimes  obferved  to  float  on,  and 
iubfidc  under  the  fpirit  of  guaiacum,  and  that  of  divers  other  vegetables  diflilled 
with  a  ftrong  and  lading  fire ;  nor  fhall  I  infill  on  the  obfervation  elfewhere  mentioned, 
.of  the  divers  and  unmingleable  oils  afforded  us  by  human  blood,  long  fermented  and 
.digeded  with  fpirit  of  wine  •,  becaufe  thefe  kinds  of  oils  may  feem  chiefly  to  differ  in 
confidence  and  weight,  being  all  of  them  high  coloured  and  adud.  But  the  experi- 
ment, which  I  deviled  to  make  out  this  difference  of  the  oils  of  the  fame  vegetable, 
ad  oculum,  (as  they  fpeak)  was  this  that  follows :  I  took  a  pound  of  anifeeds,  and 
having  grofly  beaten  them,  caufed  them  to  be  put  into  a  very  large  glals  retort  almod 
filled  with  fair  water ;  and  placing  this  retort  in  a  fand-furnacc,  I  caufed  a  very 
gentle  heat  to  be  adminidereJ  during  the  fird  day,  and  a  great  part  of  the  fecond,  till 
the  water  was  for  the  mod  part  drawn  off,  and  had  brought  over  with  it  at  lead 
mod  of  the  volatile  and  aromatic  oil  of  the  feeds.  And  then  incrcafing  the  fire, 
.and  changing  the  receiver,  I  obtained  befides  an  empyreumatica]  fpirit,  and  a  quantity 
ft  adud  oil  >  whereof  a  little  floated  upon  the  fpirit,  and  the  red  was  more  heavy, 

•  Aiiquaade  chum  fiwKamum,  He.  fat  fali  alkali  miftttar  ah/eat  mni  oaua,  trium  minfium  artijidtfa, 
f.taltaqat  tirtalajitae,  tttum  in  faltm  vtlaJiltm  ttmnatatai*  cjl.  Helmoiu.  Tria  Prima  Ch/micorum. 
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and  not  eafily  fcparable  from  it.  And  whereas  thefe  oils  were  very  dark,  and  fmclled 
(as  the  chymifts  fpeak)  fo  ftrongly  of  the  fire,  that  their  odour  did  not  betray  from 
what  vegetables  they  had  been  forced  ;  the  other  aromatic  oil  was  enriched  with  the 
genuine  fmell  and  tafte  of  the  concrete ;  and  fpontaneoufly  coagulating  itfclf  into 
white  butter,  did  manifeft  irfclf  to  be  the  true  oil  of  anifecds :  which  concrete  I 
therefore  chofc  to  employ  about  this  experiment,  that  the  difference  of  thefc  oils 
might  be  more  confpicuous  than  it  would  have  been,  had  I,  inftead  of  it,  diftilled 
another  vegetable. 

I  had  almoft  forgot  to  take  notice,  that  there  is  another  fort  of  bodies,  which 
though  not  obtained  from  concretes  by  diftillation,  many  chymifts  are  wont  to  call 
their  fulphur;  not  only  becaufe  fuch  fubftances  arc,  for  the  moft  part,  high  coloured 
(whence  they  are  alfo,  and  that  more  properly,  called  tinctures)  as  diffolvcd  fulphurs 
are  wont  to  be  ;  but  efpecially  becaufe  they  are,  for  the  moft  part,  abftracted  and 
feparated  from  the  reft  of  the  mafs  by  fpirit  of  wine :  which  liquor  thofe  men  fup- 
pofing  to  be  fulphureous,  they  conclude,  that  what  it  works  upon,  and  abftracts, 
muft  be  a  fulphur  alfo.  And  upon  this  account  they  prefume,  that  they  can  fequefter 
the  fulphur  even  of  minerals  and  metals  ;  for  which  it  is  known,  that  they  cannot  by 
fire  alone  feparate  it.  To  all  this  I  mall  anfwer,  that  if  thefe  fcqueftcred  fubftances 
were  indeed  the  fulphurs  of  the  bodies,  whence  they  are  drawn,  there  would  as  well 
be  a  great  difparity  betwixt  chymical  fulphurs  obtained  by  fpirit  of  wine,  as  I  have 
already  fliewn  there  is  betwixt  thofe  obtained  by  diftillation  in  the  form  of  oils :  which 
will  be  evident  from  hence,  that  not  to  urge,  that  themfelves  afcribe  diftinft  virtues 
to  mineral  tincture  of  gold  againft  fuch  and  fuch  difeafes ;  the  tincture  of  antimony, 
or  of  its  glafs,  againft  others  ;  and  the  tincture  of  emerald  againft  others  ;  it  is  plain, 
that  in  tinctures  drawn  from  vegetables,  if  the  fupcrfluous  fpirit  of  wine  be  diftilled 
off,  it  leaves  at  the  bottom  that  thicker  fubftance,  which  chymifts  ufe  to  call  the  ex- 
tract of  the  vegetable.  And  that  thefe  extracts  are  endowed  with  very  different  qua- 
lities, according  to  the  nature  of  the  particular  bodies,  that  afforded  them  (though 
I  fear  feldom  with  fo  much  of  the  fpecific  virtues,  as  is  wont  to  be  imagined)  is  freely 
confeffed  both  by  phyficians  and  chymifts.  But,  Eleutberius  (fays  Carneades)  we  may 
here  take  notice,  that  the  chymifts  do  as  well  in  this  cafe,  as  in  many  others,  allow 
themfelves  a  licence  to  abufe  words :  for  not  again  to  argue  from  the  differing  pro- 
perties of  tinctures,  that  they  are  not  exactly  pure  and  elementary  fulphurs ;  they 
would  eafily  appear  not  to  be  fo  much  as  fulphurs,  although  we  fhould  allow  chymi^ 
cal  oils  to  dclcrve  that  name.  For  however  in  fome  mineral  tinctures,  the  natural 
fixednefs  of  the  extracted  body  docs  not  always  fuffcr  it  to  be  eafily  further  refoluble 
into  differing  fubftances  j  yet  in  very  many  extracts  drawn  from  vegetables,  it  may 
very  eafily  be  manifeftcd,  that  the  fpirit  of  wine  has  not  fcqueftered  the  fulphureous 
ingredient  from  the  fiiline  and  mcrcurcal  ones,  but  has  diffolvcd  (for  I  take  it  to  be  a 
folucion)  the  finer  parts  of  the  concrete  (without  making  any  nice  difiinction  of  their 
being  perfectly  fulphureous  or  not)  and  united  itfelf  with  them  into  a  kind  of  m.t- 
giftcry,  which  confequcntly  muft  contain  ingredients  or  parts  of  feveral  forts.  For 
we  fee,  that  the  ftones,  that  are  rich  in  vitriol,  being  often  drenched  with  rain-water, 
the  liquor  will  then  extract  a  fine  and  tranfparent  fubftance  coagulable  into  vitriol; 
and  yet  though  this  vitriol  be  readily  di  (Voluble  in  water,  it  is  not  a  true  elementary 
fait,  but,  as  you  know,  a  body  refoluble  into  very  differing  parts,  whereof  one  (as 
1  (hall  have  occafion  to  tell  you  anon)  is  yet  of  a  metalline,  and  confequently  not  of 
an  elementary  nature.    You  may  confidcr  alio,  that  common  fulphur  is  readily  dif- 
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fblubk  in.  oil  of  turpentine,  though  notwithftanding  its  name  it  abounds  as  well,  if 
not  as  much,  in  fait  as  in  true  fulphur  -,  witnefs  the  great  quantity  of  faline  liquor  it 
affords,  being  fct  to  flame  away  under  a  glafs  bell.    Nay,  I  have,  which  perhaps  you 
will  think  ftrangf,  with  the  lame  oil  of  turpentine  alone  cafily  enough  diflblved  crude 
antimony  finely  powdered  into  a  blood  red  balfam,  wherewith  perhaps  considerable 
things  may  be  performed  in  furgcry.    And  if  it  were  now  rcquilite,  I  could  tell  you 
of  fomc  other  bodies  (fuch  as  perhaps  you  would  not  fufpect)  that  I  have  been  able 
to  work  upon  with  certain  chymical  oils.    But  inftcad  or  digrefling  further,  I  (hall- 
nuke  this  ufc  of  the  example  I  have  named.    That  it  is  not  unlikely,  but  that  fpirit 
of  wine,  which  by  its  pungent  tafte,  and  by  fomc  other  qualities,  that  argue  it  better 
(efpccially  its  rcduciblends,  according  to  Heimcnt,  into  altali,  and  water)  items  to 
be  as  well  of  a  ialine  as  of  a  fulphureous  nature,  may  v/ell  be  luppofed  capable  of 
diflblving  fubftances,  that  are  not  merely  elementary  fulphurs,  though  perhaps  they 
may  abound  with  parts,  that  are  of  kin  thereunto.    For  I  find,  that  fpirit  of  wine 
will  diflblve  gum  lacca,  benzoin,  and  the  refinous  parts  of  jallap,  and  even  of  guai- 
acum  ;  whence  we  may  well  fufpect,  that  it  may  from  fpices,  herbs,  and  other  left 
compacted  vegetables,  extract  fubftances,  that  arc  not  perfect  fulphurs,  but  mixt 
bodies.    And  to  put  it  paft  difputc,  there  is  many  a  vulgar  extract  drawn  with  fpirit 
of  wine,  which  committed  to  diftillation  will  afford  fuch  differing  fubftances,  as  will 
loudly  proclaim  it  to  have  been  a  very  compounded  body.    So  that  we  mayjuftly 
fufpect,  that  even  in  mineral  tinctures  it  will  not  always  follow,  that  becaufe  a  red 
fubftance  is  drawn  from  the  concrete  by  fpirit  of  wine,  that  fubftance  is  its  true  and 
elementary  fulphur.    And  though  fomc  of  thefe  extracts  may  perhaps  be  inflam- 
mable j  yet,  befides  that  others  are  not,  and  befides  that  their  being  reduced  to  fuch 
minutenefs  of  pans  may  much  facilitate  their  taking  fire  ;  befides  this,  I  fay,  we  fee, . 
that  common  fulphur,  common  oil,  gum  lac,  and  many  unctuous  and  refinous  bo- 
dies, will  flame  well  enough,  though  they  be  of  very  compounded  natures:  nay,, 
travellers  of  unfufpected  credit  aflure  us,  as  a  known  thing,  that  in  fome  northern 
countries,  where  fir-trees  and  pines  abound,  the  poorer  fort  of  inhabitants  ufe  long  , 
fplinters  of  thofc  refinous  woods  to  burn  inftead  or  candles.    And  as  for  the  rednefs. 
wont  to  be  met  with  in  fuch  folutions,  I  could  eafily  fhew,  that  it  is  not  ncccfiary  it. 
fhould  proceed  from  the  fulphur  of  the  concrete,  diflblved  by  the  fpirit  of  winej  if 
I  had  leifurc  to  maniftft,  how  much  chymifts  are  wont  to  delude  themfclvcs  and. 
others,  by  the  ignorance  of  thofe other  caufes,  upon  whofe  account  fpirit  of  wine  and. 
other  menftruums  may  acquire  a  red  or  fome  other  high  colour.    But  to  return  to  our 
chymical  oils,  fuppofing  that  they  were  exactly  pure  ;  yet  I  hope  they  would  be,  as. 
the  beft  fpirit  of  wine  is,  but  the  more  inflammable  and  deflagrable.    And  therefore*, 
fince  an  oil  can  be  by  the  fire  alone  immediately  turned  into  flame,  which  isfomcthing. 
of  a  very  differing  nature  from  it*  I  (hall  demand,  how  this  oil  can  be  a  primogc- 
neal  and  incorruptible  body,  as  moft  chymifts  would  have  their  principles   fince  it. 
is  further  refoluble  into  flame,  which,  whether  or  no  it  be  a  portion  of  the  element 
of  fire,  as.  an  Ariftotelian  would  conclude,  is  certainly  fomething  of  a  very  differing, 
nature  from  a  chymical  oil,  fince  it  burns,  and  fhines,  and  mounts  fwiftly  upwards ; 
none  of  which  a  chymical  oil  does,  whilft  it  continues  fuch.    And  if  it  fhould  be 
objected,  that  the  diflipated  parts  of  this  flaming  oil  may  be  caught  and  collected 
again  into  oil  or  fulphur ;  I  ihall  demand,  what  chymift  appears  to  have  ever  done 
it :  and  without  examining,  whether  it  may  not  hence  be  as  well  faid,  that  fulphur  is. 
but  compared  fire,  as  that  fire  is  but  diffufed  fulphur,  I' (hall  leave  you  to  confider, 
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whether  it  may  not  hence  be  argued,  that  neitlier  fire  nor  fulphur  arc  primitive  and 
indeftrufrible  bodies.  And  I  (hall  further  obferve,  that  at  leaft  it  will  hence  appear, 
that  a  portion  of  matter  may,  without  being  compounded  with  new  ingredients,  by 
having  the  texture  and  motion  of  its  fmall  parts  changed,  be  cafily,  by  the  means  of 
the  fire,  endowed  with  new  qualities,  more  differing  from  them  it  had  before,  than 
are  thofe,  which  fuffice  todifcriminate  the  chymifts  principles  from  one  another. 

We  are  next  to  confider,  whether  in  the  anatomy  of  mixt  bodies,  that,  which 
chymifts  call  the  mercurial  part  of  them,  be  uncompounded,  or  no.  But  to  tell  you 
true,  though,  chymifts  do  unanimoufly  affirm,  that  their  resolutions  difcover  a  prin- 
ciple, which  they  call  mercury,  yet  I  find  them  to  give  of  it  defcriptions  fo  differing, 
and  fo  enigmatical,  that  I,  who  am  not  aftiamed  to  confefs,  that  I  cannot  underftand 
what  is  not  fenfe,  muft  acknowledge  to  you,  that  I  know  not  what  to  make  of  them. 
Paracelfus  himfelf,  and  therefore,  as  you  will  eafily  believe,  many  of  his  followers, 
does  fomewhere  call  that  mercury,  which  afcends  upon  the  burning  of  wood,  as  the 
Peripatetics  are  wont  to  take  the  fame  fmoke  for  air  \  and  lb  feems  to  define  mercury 
by  volatility,  or  (if  I  may  coin  fuch  a  word)  effumability.  But  fince,  in  this  ex- 
ample, both  volatile  fait  and  fulphur  make  part  of  the  fmoke,  which  does  indeed 
confift  alfo  both  of  phlegmatic  and  terrene  corpufcles,  this  notion  is  not  to  be  ad- 
mitted •,  and  I  find,  that  the  more  fobcr  chymifts  themfelves  difavow  it,  Yet  to  fhew 
you,  how  little  of  clearnefs  we  are  to  expedt  in  the  accounts  even  of  later  Spagyrifts, 
be  pleafed  to  take  notice,  that  Beguinus,  even  in  his  Tyrocinium  Cbymicum,  written  for 
the  inftruction  of  novices,  when  he  comes  to  tell  us  what  arc  meant  by  the  tria  prima, 
which  for  their  being  principles  ought  to  be  defined  the  more  accurately  and  plainly, 
gives  us  this  defcription  of  mercury  Mtrcurius  (fays  he)  eft  liquor  iUe  acidus,  permeabiUs,  a,*.  r>- 
penetrabilis,  atbtrtm,  ac  puriffimus,  i  quo  omms  nutricatio,  fen/us,  mo/us,  vires,  colores,fe'T^'^''u 
neftutifque  pr*proper*  retardatio.  Which  words  are  not  fo  much  a  definition  of  it,  as  an 
encomium  :  and  yet  ^utrcetanus,  in  his  defcription  of  the  fame  principle,  adds  to 
thefe  divers  other  epithets.  But  both  of  them,  to  fkip  very  many  other  faults,  that 
may  be  found  with-,  their  metaphorical  defcriptions,  fpeak  incongruoufly  to  the 
chymifts  own  principles.  For  if  mercury  be  an  acid  liquor,  either  hcrmetical  philo- 
fophy  muft  err  in  afcribing  all  taftcs  to  fait,  or  elfe  mercury  muft  not  be  a  principle, 
but  compounded  of  a  faline  ingredient  and  fomewhat  elfe.  Libavius,  though  he  rinds 
great  fault  with  the  obfeurity  of  what  the  chymifts  write  concerning  their  mercurial 
principle,  docs  yet  but  give  us  fuch  a  negative  defcription  of  it,  as  Sennertus,  how 
favourable  foever  to  the  tria  prima,  is  not  latisfied  with.  And  this  Sennertus  himfelf, 
though  the  learnedeft  champion  for  the  hypeftatical  principles,  does  almoft  as  fre- 
quently, asjuftly,  complain  of  the  unfatisfadorinefs  of  what  the  chymifts  teach  con- 
cerning their  mercury;  and  yet  he  himfelf  (but  widi  his  wonted  medefty)  fubftitutcs 
inllead  of  the  defcription  of  Libavius,  another,  which  many  readers,  efpecially  if 
they  be  not  Peripatetics,  will  not  know  what  to  make  of.  For  fcarce  telling  us  any 
more,  than  that  in  all  bodies,  that,  which  is  found  befides  fait  and  fulphur,  and  the 
elements,  or,  as  they  call  them,  phlegm  and  dead  earth,  is  that  fpirit,  which,  in  Ari- 
ftotlfs  language,  may  be  called  *'<n'«  i*d\t>y>t  ruv  stffm  s-»»j£"V  he  fays  that,  which  I 
confefs  is  not  at  all  fatisfaftory  to  me,  who  do  not  love  to  fecm  to  acquiefce  in  any 
man's  myftical  doctrines,  that  I  may  be  thought  to  underftand  them. 

If  (fays  Eleutberius)  1  durft  prefume,  that  the  lame  thing  would  be  thought  clear 
by  me,  and  thofe,  that  are  fond  of  fuch  clcxly  exprcfllons,  as  you  juftly  tax  the 
chymifts  for,  I  (hould  venture  to  offer  to  con;:.dei  ation,  whether  or  no,  fince  the  mer- 
curial principle,  that  arifes  from  diftillation,  is  unanimoufly  aficrtcd  to  be  diftinft  from 
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the  fait  and  fulphur  of  the  fame  concrete,  that  may  not  be  called  the  mercury  of  at 
body,  which  though  it  afcend  in  diftillation,  as  do  the  phlegm  and  fulphur,  is  neither 
infipid  like  the  former,  nor  inflammable  like  the  latter.  And  therefore  I  would  fub- 
ftitute  to  the  too  much  abufed  name  of  mercury,  the  more  clear  and  familiar  appel- 
lation of  fpirit,  which  is  alfo  now  very  much  made  ufe  of,  even  by  the  chymifts 
themfclves  of  our  times,  though  they  have  not  given  us  fo  diftinct  an  explication,  as 
were  fit,  of  what  may  be  called  the  fpirit  of  a  mixt  body. 

I  should  not  perhaps  (fays  Corneades)  much  quarrel  with  your  notion  of  mercury. 
But  as  for  the  chymifts,  what  they  can  mean,  with  congruity  to  their  own  principles, 
by  the  mercury  of  animals  and  vegetables,  it  will  not  be  fo  cafy  to  rind  out ;  for  they 
afcribe  taftes  only  to  the  faline  principle,  and  confequently  would  be  much  put  to  ic 
to  flic w  what  liquor  it  is,  in  the  resolution  of  bodies,  that  not  being  infipid,  for  that 
they  call  phlegm,  neither  is  inflammable  as  oil  or  fulphur,  nor  has  any  tafte  •,  which, 
according  to  them,  muft  proceed  from  a  mixture,  at  leaft,  of  fait.  And  if  we 
fhould  take  fpirit  in  the  fenfc  of  the  word  received  among  modern  chymifts  and  phy- 
fkians,  for  any  d:  (til  led  liquor,  that  is  neither  phlegm  nor  oil,  the  appellation  would 
yet  appear  ambiguous  enough.  For  plainly,  that  which  firft  afccnds  in  the  diftilla- 
tion or  wine  and  fermented  liquors,  is  generally  as  well  by  chymifts  as  others  reputed 
a  fpirit.  And  yet  pure  fpirit  of  wine  being  wholly  inflammable,  ought,  according 
to  them,  to  be  reckoned  to  the  fulphureous,  not  the  mercureal  principle.  Ana 
among  the  other  liquors,  that  go  under  the  name  of  fpirits,  there  are  divers,  which 
feem  to  belong  to  the  family  ot  falts  \  fuch  as  arc  the  fpirit  of  nitre,  vitriol,  fea-falt 
and  others,  and  even  the  fpirit  of  hartfhorn,  being  as  I  have  tried,  in  great  part,  if 
not  totally,  reducible  into  fait  and  phlegm,  may  be  fufpcctcd  to  be  but  a  volatile  fait, 
difguifed  by  the  phlegm  mingled  with  it  into  the  form  of  a  liquor ;  however,  if  this 
be  a  fpirit,  it  manifestly  differs  very  much  from  that  of  vinegar,  the  tafte  of  the  one 
being  acid,  and  the  other  fait ;  and  their  mixture,  in  cafe  they  be  very  pure,  fome- 
timcs  occafioning  an  effcrvefcence  like  that  of  thofe  liquors  the  chymifts  account  molt 
contrary  to  one  another.  And  even  among  thofe  liquors,  that  feem  to  have  a  better' 
title,  than  thofe  hitherto  mentioned,  to  the  name  of  fpirits,  there  appears  a  fcnfible 
diverfity  •,  for  fpirit  of  oak,  for  inftance,  differs  from  that  of  tartar,  and  this  fronv 
that  of  box,  or  of  guaiacum.  And  in  fhort,  even  thefe  fpirits,  as  well  as  other  dif- 
tilled  liquors,  manireft  a  great  difparity  betwixt  themfclves,  either  in  their  actions  on* 
our  fenfes,  or  in  their  other  operations. 

And  (continues  Carnta&ts)  befides  this  difparity,  that  is  to  be  met  with  among 
thofe  liquors,  that  the  moderns  call  fpirits,  and  take  for  fimilar  bodies,  what  I  have 
formerly  told  you  concerning  the  fpirit  of  box-wood,  may  let  you  fee,  that  fome  of 
thofe  liquors  not  only  have  qualities  very  differing  from  others,  but  may  be  further 
rcfolved  into  fubftanccs  differing  from  one  another. 

And  fince  many  modem  chymifts  and  other  naturalifts  are  pleafed  to  take  the  mer- 
curial fpirit  of  bodies  for  the  fame  principle,  under  differing  names,  I  muft  invite  yoiv 
to  obferve,  with  me,  the  great  difference,  that  is  confpicuous  betwixt  all  the  vegetable 
and  animal  fpirits  I  have  mentioned,  and  running  mercury.  I  fpeak  not  of  t!iatT 
which  is  commonly  fold  in  fhops,  that  many  of  themfclves  will  confefs  to  be  a  mixt 
body  •,  but  of  that,  which  is  fepamed  from  metal";,  which  by  fome  chymifts,  that 
feem  more  philofophers  tfun  the  reft,  and  elpet'ully  by  the  above  mentioned  Ciaveus, 
is  (for  diftinction  take]  called  mercurius  cerpcrttm.  Now  this  metalline  liquor  being 
one  of  thofe  three  principles,  of  which  mineral  bodies  are,  by  Spagyrilts,  affirmed  to 
be  compoled,  and  to  be  rcfolublc  into  them,  the  many  notorious  differences  betwixt 
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d&em  and  the  mercuries,  as  they  call  them,  of  vegetables  and  animals,  will  allow  me 
to  infer,  either  that  minerals  and  the  other  two  forts  of  mixt  bodies  con  Hit  not  of  the 
feme  elements,  or  that  thole  principles,  whereunto  minerals  are  immediately  rcfolved, 
which  chymifts  with  great  oftentation  (hew  us  as  the  true  principles  of  them,  arc  but 
fecondary  principles,  or  mixts  of  a  peculiar  fort,  which  muft  be  themfclves  re- 
duced to  a  very  differing  form,  to  be  of  the  fame  kind  with  vegetable  and  animal 
liquors. 

But  this  is  not  all ;  for  though  I  formerly  told  you,  how  litde  credit  there  is  to  be 
given  to  the  chymical  proceffes,  commonly  to  be  met  with,  of  extracting  the  mer- 
curies of  metals,  yet  1  will  now  add,  that  fuppofing,  that  the  more  judicious  of 
them  do  not  untruly  affirm,  that  they  have  really  drawn  true  and  running  mercury 
from  fcveral  metals  (which  I  wifh  they  had  clearly  taught  us  how  to  do  alfo)  yet  it 
may  be  Hill  doubted,  whether  fuch  extracted  mercuries  do  not  as  well  differ  from 
common  quickGlver,  and  from  one  another,  as  from  the  mercuries  of  vegetables  and 
animals.  Claveus  *,  in  his  apology,  lpeaking  of  fome  experiments,  whereby  metalline 
mercuries  may  be  fixt  into  the  nobler  metals,  adds,  that  he  fpake  of  the  mercuries 
drawn  from  metals  •,  became  common  quickfilver,  by  reafon  of  its  exceflive  coldnefs 
and  moifture,  is  unfit  for  that  particular  kind  of  operation  ;  for  which,  though  a  few 
lines  before  he  prefcribes  in  general  the  mercuries  of  metalline  bodies,  yet  he  chiefly 
commends  that  drawn  by  art  from  filver.  And  elfewhere,  in  the  lame  book,  he  tcllr 
us,  that  he  himlelf  tried,  that  by  bare  coftion  the  quickfilver  of  tin  or  pewter  (ar- 
pnlum  vivum  ex  fianno  prolicitum)  may,  by  an  efficient  caufc  (as  he  fpeaks)  be  turned 
into  pure  gold.  And  the  experienced  Alexander  van  Sucbten  fomewherc  tells  us, 
that  by  a  way  he  intimates  may  be  made  a  mercury  of  copper,  not  of  the  filver  co- 
lour of  other  mercuries,  but  green  \  to  which  1  lhall  add,  that  an  eminent  perfon,, 
whofe  name  his  travels  and  learned  writings  have  made  famous,  lately  a i lured  me, 
that  he  had  more  than  once  feen  the  mercury  of  lead  (which  whatever  authors  pro- 
mife,  you  will  find  it  very  difficult  to  make,  at  lcaft  in  any  confiderable  quantity)  fixt 
into  perfect  gold.  And  being  by  me  demanded,  whether  or  no  any  other  mercury 
would  not  as  well  have  been  changed  by  die  fame  operations,  he  allured  me  of  the 
negative. 

And  fince  I  am  fallen  upon  the  mention  of  the  mercuries  of  metals,  you  will, 
perhaps,  expeel  ( Eleutberius)  that  1  fhould  fay  fomething  of  their  two  other  princi- 
ples ;  but  I  muft  freely  confefs  to  you,  that  what  difjurity  there  may  be  between  the 
falts  and  fulphurs  of  metals  or  other  minerals,  I  am  noc  myfeif  experienced  enough 
in  the  reparations  and  examens  of  them,  to  venture  to  determine :  (for,  as  for  the  falts 
of  metals,  I  formerly  reprefented  it  as  a  thing  much  to  be  quefUoncd,  whether  they 
have  any  at  all.)  And  for  the  procefies  of  leparation  I  find  in  authors,  if  they  were 
(what  many  of  them  are  not)  fucccfsfully  practicable,  as  I  noted  above,  yet  they  are 
to  be  performed  by  the  affiftance  of  other  bodies,  fo  hardly,  if  upon  any  terms  at 
all,  liparable  from  them,  that  it  is  very  difficult  to  give  the  (eparattd  principles  all 
their  due,  and  no  more.  But  the  fulphur  of  antimony,  which  is  vehemently  vomi- 
tive, and  the  ftrongly  fecnted  anodyne  fulphur  of  vitriol,  inclines  me  to  think,  diat 
not  only  mineral  fulphurs  differ  from  vegetable  ones,  but  alfo  from  one  another,  re- 
taining much  of  the  nature  of  their  concretes.  The  falts  of  metals,  and  of  fome  fort 
of  minerals,  you  will  eafily  guefs  (by  the  doubts  1  formerly  cxprefied,  whether  mc- 
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tais  have  any  fait  at  all)  that  I  have  not  been  fo  happy  as  yet  to  fee,  perhaps  not  for 
want  of  curiofity.    But  if  Paraeelfus  did  always  write  fo  confentaneoufly  to  himfelf, 
that  his  opinion  were  confidently  to  be  collected  from  every  place  of  his  writings, 
where  he  teems  to  exprefs  it,  I  might  fafely  take  upon  me  to  tell  you,  that  he  both 
countenances  in  general,  what  I  have  delivered  in  my  fourth  main  confideration,  and  in 
particular  warrants  me  to  fufpecr,  that  there  may  be  a  difference  in  metalline  and  mi- 
■ewntir.  fcneral  falts,  as  well  as  we  find  it  in  thofe  of  other  bodies.    For,  Sulphur  (fays  he) 
mSS t    afitui auro>  *****  in  argento,  aliud  in  ferro,  aliud  in  plumbo,  ftanno,  l£c.  fic  aliud  in 
SH-  «♦••  faf'n     a^tt*  "*  fmaragdo,  aliud  in  rubino,  cbryfolitbo,  ametbyfto,  magnet e,  (fc.  item 
aliud  in  lapidibus,  Jilice,  falibus,  fontibus,  &e.    Nec  vera  tot  fulpbura  tantum,  fed  i$ 
totidem  /alia  •,  fal  aliud  in  metallis,  aliud  in  gemmist  aliud  in  lapidibus,  aliud  in  falibus., 
aliud  in  vitriolo,  aliud  in  alumine :  fimilis  etiam  mercurii  eft  ratio.    Alius  in  metallis,  alius 
in  gemmis%  (Jc.    It  a  ut  unicuique  fpeciei  fuus  ptculiaris  mercurius  Jit.    Et  tamen  res  fait  em 
trts  funt ;  una  effentia  eft  fulpbur ;  una  eft  fal  una  eft  mercurius.   Addo  quod  Cs?  fpecialius 
adbuc  fmgula  dividantur  -,  aurum  emm  non  mum,  fed  multiplex,  ut  fc?  ncn  mum  pyrum,pomum, 
fed  idem  multiplex,  totidem  etiam  fulpbura  auri,  falia  auri,  mercurii  auri ;  idem  competit  etiam 
metallis  &?  gernmis  ;  ut  quod fapbyri  prxftantiores,  Uviores,  6fr.  tot  etiam  fapbyrica  fulpbu- 
ra, fapbyrica  falia,  fapbyrici  mercurii,  &c.    Idem  verum  etiam  eft  de  turconibus  &  gernmis 
aliis  univerfis.  From  which  pafiage,  Eleutberius,  I  fuppofe  you  will  think  I  might  with- 
out rafhnefs  conclude,  cither  that  my  opinion  is  favoured  by  that  of  Paraeelfus,  or 
that  Paraeelfus  his  opinion  was  not  always  the  fame.    But  becaufe  in  divers  other 
places  of  his  writings  he  feems  to  talk  at  a  differing  rate  of  the  three  principles  and 
<he  four  elements,  i  (hall  content  myfelf  to  infer  from  the  alleged  pafiage,  that  if  hi* 
doftrine  be  not  confillent  with  that  part  of  mine,  which  it  is  brought  to  countenance, 
it  is  very  difficult  to  know  what  his  opinion  concerning  fait,  fulphur,  and  mercury* 
•was ;  and  that  confequently  we  had  reafon,  about  the  beginning  of  our  conferences, 
to  decline  taking  upon  us,  cither  to  examine  or  oppofe  it. 

I  know  not  whether  I  mould  on  this  occalion  add,  that  thofe  very  bodies,  the 
.chymifts  call  phlegm  and  earth,  do  yet  recede  from  an  elementary  fimplicity.  That 
common  earth  and  water  frequently  do  fo,  notwithftanding  the  received  contrary 
opinion,  is  not  denied  by  the  more  wary  of  the  modern  Peripatetics  thcmfelves :  and 
-certainly  moft  earths  are  much  lefs  fimple  bodies  than  is  commonly  imagined  even  by 
chymifts,  who  do  not  fo  confiderately,  to  prefcribe  and  employ  earths  promifcuoufly 
in  thofe  diftillations,  that  require  the  mixture  of  fome  caput  mortuum,  to  hinder  the 
flowing  together  of  the  matter,  and  to  retain  its  grofler  parts.  For  I  have  found 
fome  earths  to  yield,  by  diftillation,  a  liquor  very  far  from  being  inodorous  or  infipid  •, 
and  it  is  a  known  obtervation,  that  moft  kinds  of  fat  earth  kept  covered  from  the 
rain,  and  hindered  from  fpending  themfelves  in  the  production  of  vegetables,  will  in 
time  become  impregnated  with  falt-pctre. 

But  I  muft  remember,  that  the  water  and  earths  I  ought  here  to  fpeak  of,  are  fuch 
«s  are  feparated  from  mixt  bodies  by  the  fire  j  and  therefore  to  rcftrain  my  difcourfe 
to  fuch,  I  fhall  tell  you,  that  we  fee  the  phlegm  of  vitriol  (for  inftance)  is  a  very 
effectual  remedy  againft  burns  ;  and  I  know  a  very  famous  and  experienced  phyfician, 
whole  unfufpetted  fecret  {himfelf  confelled  to  me)  it  is,  for  the  difcuffing  of  hard 
and  obllinatc  tumours.  The  phlegm  of  vinegar,  though  drawn  exceeding  leifurely 
in  a  digefting  furnace,  I  have  purpofely  made  trial  of;  and  fomctimes  found  it  able 
to  draw,  though  flowly,  a  faccarine  fwectnefs  out  of  lead  •,  and  as  I  remember,  by 
Jong  digeftion,  I  difiolved  corals  in  it.  The  phlegm  of  the  fugar  of  Saturn  is  faid 
fO.  have  very  peculiar  properties.    Divers  eminent  chymifts  teach,  that  it  will  difiblve 

pearls, 


Digitized  by  Googl 


Tht  Sceptical  Chvmist. 


5+3 


pearls,  which  being  precipitated  by  the  fpirit  of  the  fame  concrete,  are  thereby  (as 
they  lay)  rendered  volatile  \  which  has  been  confirmed  to  me,  upon  his  own  obfer- 
vation,  by  a  perlon  of  great  veracity.    The  phlegm  of  wine,  and  indeed  divers 
other  liquors,  that  are  indifcriminately  condemned  to  be  call  away  as  phlegm,  are 
endowed  with  qualities,  that  make  them  differ  both  from  mecr  water,  and  from  each 
other.    And  whereas  the  chymifts  are  pleafed  to  call  the  caput  mortuum  of  what  they 
have  diddled  (after  they  have,  by  affufion  of  water,  drawn  away  its  fait)  terra  dam- 
ftata,  or  earth,  it  may  be  doubted,  whether  or  no  thofe  earths  are  all  of  them  per- 
fectly  alike;  and  it  is  fcarcc  to  be  doubted,  but  that  there  are  fome  of  them,  which 
remain  yet  unreduced  to  an  elementary  nature.    The  afhes  of  wood,  deprived  of  all 
the  fait,  and  bonc-afhes,  or  calcined  hartfhorn,  which  refiners  choofe  to  make  jefta 
of,  as  frecft  from  fait,  feem  unlike :  and  he  that  fhall  compare  either  of  thefe  infipid 
afhes  to  lime,  and  much  more  to  the  calx  of  talc  (though  by  the  affufion  of  water 
they  be  exquifitdy  dulcified)  will  perhaps  fee  caufe  to  think  them  things  of  a  fomc- 
what  different  nature.    And  it  is  evident  in  colcothar,  that  the  exadeft  calcination, 
followed  by  an  exquifite  dulcification,  does  not  always  reduce  the  remaining  body 
into  elementary  earth  •,  for  after  the  fait  or  vitriol  (if  the  calcination  have  been  too 
faint)  is  drawn  out  of  the  colcothar,  the  refidue  is  not  earth,  but  a  mixt  body,  rich 
in  medical  virtues  (as  experience  has  informed  me)  and  which  Angelus  Sola  affirms  to- 
be  partly  reducible  into  malleable  copper :  which  I  judge  very  probable ;  for  though,- 
when  I  was  making  experiments  upon  colcothar,  I  was  deftitute  of  a  furnace  capa- 
ble of  giving  a  heat  intcufe  enough  to  bring  fuch  a  calx  to  fufion    yet  having  con- 
jectured, that  if  colcothar  abounded  with  that  metal,  aqua  fords  would  find  it  out 
there,.  I  put  fome  dulcified  cokothar  into  that  menftruum,  and  found  the  liquor,  ac- 
cording to  my  expectation,  prefently  coloured  as  highly,  as  if  it  had  been  an  ordi- 
nary folution  of  copper. 


T  H  E 

SCEPTICAL  CHYMIST:. 


PART  V. 

HERE  Carneadii  making  a  paufe,  I  mud  not  deny  (fays  his  friend  to  him)  that 
I  think  you  have  fufficiently  proved,  that  thefe  diftinct  fubftanccs,  which  chy- 
mifts are  wont  to  obtain  from  mixt  bodies,  by  their  vulgar  diflillation,  are  not  pure 
and  fimple  enough  to  deferve,  in  rigour  of  fpeaking, .  the  name  of  elements,  or  prin- 
ciples. But  I  fuppofc  you  have  heard,  that  there  are  fome  modern  Spagyrifts,  who 
give  out,  that  they  can,  by  further  and  more  fkilful  purifications,  fo  reduce  thefe- 
parated  ingredients  of  mixt  bodies  to  an  elementary  fimplicity,  that  the  oils  (for  in- 
flance)  extracted  from,  all  mixts  fhall  as  perfe&ly  refemble  one  another,  as  the  drops 
©f.  water  do. 
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If  you  remember  (replies  Carneades)  that  at  the  beginning  of  our  conference  with 
Pbiloponvi,  I  declared  to  him  before  the  reft  of  the  company,  that  I  would  not  en- 


chymifts,  for  the  vulgar  doctrine  of  their  three  hypoftatical  principles}  you  will 
eafily  perceive,  that  I  am  not  obliged  to  make  anfwer  to  what  you  newly  propofed  i 
and  that  it  rather  grants,  than  difproves  what  I  have  been  contending  for :  fince  by 
pretending  to  make  fo  great  a  change  in  the  reputed  principles,  that  diftillation  affords 
the  common  Spagyrifts,  it  is  plainly  enough  pre-fuppofed,  that  before  fuch  artificial 
depurations  be  made,  the  fubftances  to  be  made  more  fimple  were  not  yet  fimple 
enough  to  be  looked  upon  as  elementary  :  wherefore  in  cafe  the  artifts  you  fpeak  of 
could  perform  what  they  give  out  they  can,  yet  I  fhould  not  need  to  be  alhamed  of 
having  queftioned  the  vulgar  opinion  touching  the  tria  prima.  And  as  to  the  thing 
itfelf,  I  (hall  freely  acknowledge  to  you,  that  I  love  not  to  be  forward  in  determin- 
ing things  to  be  impoflible,  till  I  know  and  have  confidered  the  means,  by  which 
they  are  propofed  to  be  effected.  And  therefore  I  fhall  not  peremptorily  deny,  either 
the  poflibility  of  what  thefe  artifts  promifc,  or  my  aflent  to  any  juft  inference,  how- 
ever deftructive  to  my  conjectures,  that  may  be  drawn  from  their  performances.  But 
give  me  leave  to  tell  you  withal,  that  becaufc  fuch  promifes  are  wont  (as  experience 
has  more  than  once  informed  me)  to  be  much  more  eafily  made,  than  made  good 
by  chymifts,  I  mult  with-hold  my  belief  from  their  affertions,  till  their  experiments 
exact  it  \  and  muft  not  be  fo  eafy  as  to  expect  before-hand  an  unlikely  thing,  upon 
ftronger  inducements  than  are  yet  given  me :  befides  that  I  have  not  yet  found  by 
what  I  have  heard  of  thefe  artifts,  that  though  they  pretend  to  bring  the  feveral  fub- 
ftances, into  which  the  fire  has  divided  the  concrete,  to  an  exquifite  firoplicity*  they 
pretend  alfo  to  be  able  by  the  fire  to  divide  all  concretes,  minerals,  and  others,  into 
the  fame  number  of  diftinct  fubftances.  And  in  the  mean  time  I  muft  think  it  im- 
probable, that  they  can  either  truly  feparate  as  many  differing  bodies  from  gold  (for 
inftance)  or  oftiocolla,  as  wc  can  do  from  wine,  or  vitriol  •,  or  that  the  mercury  (for 
example)  of  gold  or  Saturn  would  be  perfectly  of  the  fame  nature  with  that  of  hart- 
ihorn  ;  and  that  the  fulphur  of  antimony  would  be  but  numerically  different  from  the 
diftillcd  butter  or  oil  of  rofes. 

But  fuppofc  (fays  Eleutber'tus)  that  you  mould  meet  with  chymifts,  who  would  allow 
you  to  take  in  earth  and  water  into  the  number  of  the  principles  of  mixt  bodies  ;  and 
being  alfo  content  to  change  the  ambiguous  name  of  mercury  for  that  more  intelli- 
gible one  of  fpirit,  mould  confequently  make  the  principles  or  compound  bodies  to 
be  five  ,  would  you  not  think  it  fometning  hard  to  reject  fo  plaufible  an  opinion,  only 
becaufe  the  five  fubftances,  into  which  the  fire  divides  mixt  bodies,  are  not  exactly 
pure,  and  homogeneous  ?  For  my  part  (continues  Eltutbtrlus)  I  cannot  but  think 
it  fomewhat  ftrange,  in  cafe  this  opinion  be  not  true,  that  it  fhould  fall  out  fo 
luckily,  that  fo  great  a  variety  of  bodies  fhould  be  analyzed  by  the  fire  into  juft  five 
diftinct  fubftances  •,  which  fo  little  differing  from  the  bodies,  that  bear  thofe  names, 
may  fo  plaufibly  be  called  oil,  fpirit,  fait,  water,  and  earth. 

The  opinion  you  now  propofe  (anfwers  Carntades)  being  another  than  that  I  was 
engaged  to  examine,  it  is  not  rcquifite  for  me  to  debate  at  this  prcfcnt  j  nor  fhould  I 
have  leifure  to  do  it  throughly.  Wherefore,  I  fhall  only  tell  you  in  general,  that 
though  I  think  this  opinion  in  fomc  refpects  more  defcnfible  than  that  of  the  vulgar 
chymifts ;  yet  you  -may  eafily  enough  learn  from  the  paft  difcourfe,  what  may  be 
thought  of  it :  fince  many  of  the  objections  made  againit  the  vulgar  doctrine  of  the 
chymifts  feem,  without  much  alteration,  employable  againft  this  hypothefis  alfo.  For, 
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beGdes  that  this  doctrine  does,  as  well  as  the  other,  take  it  for  granted  (what  is  not 
eafy  to  be  proved)  that  the  fire  is  the  true  and  adequate  analyzer  of  bodies,  and  that 
all  thediftimft  lubllances  obtainable  from  a  mutt  body  by  the  fire,  were  fb  pre-cxiftent 
in  it,  that  they  were  but  extricated  from  each  odier  by  the  analyfis  •,  betides  that  this 
opinion  too  afcribes  to  the  productions  of  the  fire  an  elementary  fimplitity,  which  I 
have  fhewn  not  to  belong  to  them  ;  and  betides  that  this  doftrinc  is  liable  to  foine  of 
the  other  difficulties,  wherewith  that  of  the  tria  prima  is  incumbered :  betides  all 
this,  I  fay,  this  quinary  number  of  elements  (if  you  pardon  the  cxprcftion )  ought  at 
kaft  to  have  been  reftrained  to  the  generality  of  animal  and  vegetable  bodies,  fincc 
not  only  among  thefc  there  are  fbme  bodies  (as  I  formerly  argued)  Which,  for  aught 
yet  has  been  made  to  appear,  do  contift,  either  of  fewer  or  more  timilar  lubllances, 
than  precifely  five.  But  in  the  mineral  kingdom,  there  is  fcarce  one  concrete,  that 
has  been  evinced  to  be  adequately  divitible  into  fuch  five  principles  or  elements, 
and  neither  more  nor  lefs,  as  this  opinion  would  have  every  mixt  body  to  con- 
fift  of. 

And  this  very  thing  (continues  Carneades)  may  fcrve  to  take  away  or  lefien  your 
wonder,  that  juft  fo  many  bodies  as  five  mould  be  found  upon  the  refolution  of  con- 
cretes. For  fince  we  find  not,  that  the  fire  can  make  any  fuch  analyfis  (into  five 
elements)  of  metals  and  other  mineral  bodies,  whofc  texture  is  more  ftrong  and  per- 
manent, it  remains,  that  the  five  fubftances  under  confideration  be  obtained  from 
vegetable  and  animal  bodies,  which  (probably  by  reafon  of  their  loofer  contexture) 
are  capable  of  being  diddled.  And  as  to  fuch  bodies,  it  is  natural  enough,  that, 
whether  we  fuppofc,  that  there  are,  or  are  not,  precifely  five  elements,  there  fhould 
ordinarily  occur  in  the  diffipated  parts,  a  five-fold  diverfity  of  fcheme  (if  I  may  fo 
fpcak.)  For,  if  the  parts  do  not  remain  all  fixed,  as  in  gold,  calcined  talc,  ZSc.  nor 
all  afcend,  as  in  the  fublimation  of  brimftone,  camphire,  fcfr.  but  after  their  difli- 
pation  do  afibciate  themfelves  into  new  fchemcs  of  matter  \  it  is  very  likely,  that  they 
wilL  by  the  fire,  be  divided  into  fixed  and  volatile ;  (I  mean,  in  reference  to  that 
degree  of  heat,  by  which  they  are  diflilled)  and  thofe  volatile  parts  will,  for  the 
molt  part,  afcend  cither  in  a  dry  form,  which  chymifts  are  pleafed  to  call,  if  they  be 
taftelefs,  flowers ;  if  fapid,  volatile  fait  t  or  in  a  liquid  form.  And  this  liquor  muft 
be  either  inflammable,  and  fo  pais  for  oil ;  or  not  inflammable,  and  yet  fubtile  and 
pungent,  which  may  be  called  fpirit ;  or  elfe  ftrcngthlefs  or  infipid,  which  may  be 
named  phlegm,  or  water.  And  as  for  the  fixth  part,  or  caput  mortuum,  it  will  moft 
commonly  contift  of  corpufcles,  partly  foluble  in  water,  or  fapid  (efpecially  if  the 
falinc  parts  were  not  fo  volatile,  as  to  fly  away  before)  which  make  up  its  fixt  fait ; 
and  partly  infoluble  and  inlipid,  which  therefore  feems  to  challenge  the  name  of 
earth.  But  although  upon  this  ground  one  might  cafily  enough  have  foretold,  that 
the  differing  fubftances  obtained  from  a  perfectly  mixt  body  by  the  lire  would  for  the 
moft  part  be  reducible  to  the  five  newly-mentioned  ftates  of  matter ;  yet  it  will  not 
patently  follow,  that  thefc  five  diftinft  fubftances  were  fimple  and  primogeneal  bo- 
dies, fo  pre-exiftent  in  the  concrete,  that  the  lire  docs  but  take  thein  afunder.  Be- 
tides that  it  docs  not  appear,  that  all  mixt  bodies  (witnefs,  gold,  fiber,  mercury,  &e.) 
nay,  nor  perhaps  all  vegetables,  which  may  appear  by  what  we  laid  above  of  cam- 
phire, benzoin,  idc.  are  rciolubic  by  fire  into  juft  fuch  differing  fchemcs  of  matter. 
Nor  will  the  experiments,  formerly  alleged,  permit  us  to  look  upon  thefc  feparated 
fubftances  as  elementary  or  uncompounded.  Neither  will  it  be  a  fuflkicnt  argument 
of  their  being  bodies,  that  deferve  the  names,  which  chymifts  are  pleafed  to  give 
t'lem,  that  they  have  an  analogy  in  point  of  confiftcncc,  or  cither  volatility  or  fixed- 
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nefs,  or  elfe  fome  other  obvious  quality,  with  the  fuppofed  principles,  whofe  names 
are  afcribed  to  them.  For,  as  I  told  you  above,  notwithftanding  this  reiemblance 
in  fome  one  quality,  there  may  be  fuch  a  difparity  in  others,  as  may  be  more  fit  to 
give  them  differing  appellations,  than  the  reiemblance  is  to  give  them  one  and  the 
fame.  And  indeed  it  feems  but  fomewhat  a  grofs  way  of  judging  of  the  nature  of 
bodies,  to  conclude  without  fcruplc,  that  thofe  muft  be  of  the  fame  nature,  that 
agree  in  fome  fuch  general  quality,  as  fluidity,  drynefs,  volatility,  and  the  like: 
fince  each  of  thofe  qualities,  or  ftates  of  matter,  may  comprehend  a  great  variety  of 
bodies,  otherwifc  of  a  very  differing  nature ;  as  we  may  fee  in  the  cables  of  gold,  of 
vitriol,  and  of  Venetian  talc,  compared  with  common  aihes  •,  which  yet  are  very  dry, 
and  fixed  by  the  vehemence  of  the  fire,  as  well  as  they.  And  as  we  may  likewifc 
gather  from  what  I  have  formerly  obferved,  touching  the  fpirit  of  box-wood,  whiclt 
though  a  volatile,  fapid,  and  not  inflammable  liquor,  as  well  as  the  fpirits  of  hartf- 
horn,  of  blood  and  others,  (and  therefore  has  been  hitherto  called  the  fpirit,  and 
efteemed  for  one  of  the  principles  of  the  wood  that  affords  it)  may  yet,  as  I  told 
you,  be  fubdivided  into  two  liquors,  differing  from  one  another,  and  one  of  them  at 
lcaft,  from  the  generality  of  other  chymical  fpirits. 

Bur  you  may  yourfelf,  if  you  pleafe,  (purfues  Carneades)  accommodate  to  th* 
hypothefis  you  propofed,  what  other  particulars  you  fhall  think  applicable  to  it  in 
the  foregoing  dUcourfc.  For  I  think  it  unfcafonable  for  me  to  meddle  now  any 
further  with  a  controversy,  which,  fince  it  does  not  now  belong  to  me,  leaves  me  at 
liberty  to  take  my  own  time  to  declare  myfclf  about  it. 

Eleutherius  perceiving,  diat  Carneades  was  fomewhat  unwilling  to  fpend  any 
more  time  upon  the  debate  of  this  opinion,  and  having  perhaps  fome  thoughts  of 
taking  hence  a  rife  to  make  him  difcourfc  it  more  fully  another  time,  thought  not  fit 
as  then  to  make  any  further  mention  to  him  of  the  propofed  opinion  ■,  but  told 
him, 

I  presume  I  need  not  mind  you,  Carneades,  that  both  the  patrons  of  the  ternary 
number  of  principles,  and  thofe  that  would  have  five  elements,  endeavour  to  back 
their  experiments  with  a  fpecious  reafon  or  two;  and  cfpecially  fome  of  thofe  cm- 
bracers  of  the  opinion  laft  named  (whom  I  have  converfed  with,  and  found  them 
learned  men)  aflign  this  reafon  of  the  neceflity  of  five  diftinct  elements  ;  that  other- 
wife  mixt  bodies  could  not  be  fo  compounded  and  tempered,  as  to  obtain  a  due 
confidence  and  competent  duration.  For  fait  (fay  the)')  is  the  bafis  of  folidity,  and 
permanency  in  compound  bodies,  without  which  the  other  four  elements  might 
indeed  be  varioufly  and  looftly  blended  together,  but  would  remain  incompaded  > 
but  that  fait  might  be  difiblved  into  minute  parts,  and  conveyed  to  the  other  fub- 
lhnces  to  be  compacted  by  it,  and  with  it,  there  is  a  neceflity  of  water.  And  that 
the  mixture  may  not  be  too  hard  and  brittle,  a  fulphureous  or  oily  principle  muft; 
intervene,  to  make  the  mafs  more  tenacious :  to  this  a  mercurial  ipirit  muft:  be 
furperadded  •,  which  by  its  activity  may  for  a  while  permeate,  and,  as  it  were,  leaven 
the  whole  mafs,  and  thereby  promote  the  more  exquifite  mixture  and  incorporation 
of  the  ingredients.  To  all  which,  laftly,  a  portion  of  earth  muft  be  added,  which 
by  its  diynefs  and  poroGty  may  foak  up  pare  of  that  water,  wherein  the  fait  was 
diffolvcd,  and  eminently  concur  with  the  other  ingredients  to  give  the  whole  body 
the  requifite  confidence. 

I  PkRctiVE  (fays  Carneades  fmiling)  that  if  it  be  true,  as  it  was  lately  noted  from 
the  proverb,  Tbat  good  uits  have  bad  memories,  you  have  that  title,  as  well  as  a  bet- 
tc,r»  to  a  place  among  the  good  For  you  have  already  <->r,re  than  ence  fagot, 
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that  I  declared  to  you,  that  T  would  at  this  conference  examine  only  the  experiments 
of  my  adversaries,  not  their  fpeculative  reafons.  Yet  it  is  not  (fubjoins  Carneades) 
for  jear  of  meddling  with  the  argument  you  have  propofed,  that  I  decline  the 
examining  it  at  prefent.  For  if  when  we  arc  more  at  leifurc,  you  fliall  have  a  mind, 
that  we  may  lblcmnly  confider  of  it  together ;  I  am  confident  we  fhall  fcarcc  find  it 
infoluble.  And  in  the  mean  time  we  may  obferve,  that  fuch  a  way  of  arguing  may, 
it  feems,  be  fpecioufly  accommodated  to  differing  hypothefes.  For  1  find,  that 
Beguiftus,  and  other  aflertors  of  the  tria  prima,  pretend  to  make  out  by  fuch  a  way 
the  requifitenefe  of  their  fait,  fulphur  and  mercury,  to  cenftitute  mixt  bodies,  with- 
out  taking  notice  of  any  neceflity  of  an  addition  of  water  and  earth. 

And  indeed  neither  fort  of  chymifts  feem  to  have  duly  confidercd,  how  great 
variety  there  is  in  the  textures  and  confiftences  of  compound  bodies ;  and  how  little 
the  confluence  and  duration  of  many  of  them  feem  to  accommodate  and  be  expli- 
cable by  the  propofed  notion.  And  not  to  mention  thofe  almoft  incorruptible  fub- 
ftances  obtainable  by  the  fire,  which  I  have  proved  to  be  fomewhat  compounded,  and 
which  the  chymifts  will  readily  grant  not  to  be  perfectly  mixt  bodies ;  (not  to  mention 
thefc,  I  fay)  if  you  will  but  recall  to  mind  fome  of  thofe  experiments,  whereby  I 
(hewed  you,  that  out  of  common  water  not  only  mixt  bodies  (but  even  living  ones)  of 
very  differing  confiftences,  and  refolublc  by  fire  into  as  many  principles  as  other 
bodies  acknowledged  to  be  perfectly  mixt,  may  .be  produced  ;  if  you  do  this,  I  fay, 
you  will  not,  I  fuppofe,  be  averfc  from  believing,  <hat  nature,  by  a  convenient  dif- 
poficion  of  the  minute  parts  of  a  portion  of  matter,  may  contrive  bodies  durable 
enough,  and  of  this,  or  that,  or  the  other  confiftence,  without  being  obliged  to 
make  ufe  of  all,  much  lefs  of  any  determinate  quantity  of  each  of  the  five  elements, 
ox  of  the  three  principles  to  compound  fuch  bodies  of.  And  I  have  (purfues  Car- 
ntades)  fomething  wondered,  chymifts  mould  not  confider,  that  there  is  fcarce  any 
body  in  nature  fo  permanent  and  indiflbluble  as  glafs ;  which  yet  themfelves  teach  us 
may  be  made  of  bare  alhes,  brought  to  fuflon  by  the  meer  violence  of  the  fire  j  fo 
that,  fince  alhes  are  granted  to  conflft  but  of  pure  fait  and  Ample  earth,  fequeftered 
from  all  the  other  principles  or  elements,  they  muft  acknowledge,  that  even  art  rtfelf 
can  of  two  elements  only,  or  if  you  pleafe,  one  principle  and  one  element,  compound 
a  body  more  durable  than  almoft  any  in  the  world.  Which  being  undeniable,  how 
will  they  prove,  that  nature  cannot  compound  mixt  bodies,  and  even  durable  ones, 
under  all  the  five  elements  or  material  principles  ? 

But  to  infift  any  longer  on  this  occasional  difquifition,  touching  their  opinion,  that 
would  eftablifll  five  elements,  were  to  remember  as  little  as  you  did  before,  that  the 
debate  of  this  matter  i%  no  part  of  my  firft  undertaking ;  and  confequcntly,  that  I 
have  already  fpent  time  enough  in  what  I  look  back  upon  but  as  a  digreflion,  or  at 
beft  an  excurfion. 

And  thus,  Eiaabmus,  (fays  CarneaJes)  having  at  length  gone  through  the  four 
c on fi derations  I  propofed  to  difcourfe  unto  you,  I  hold  it  not  unfit,  for  fear  my 
having  infifted  fo  long  on  each  of  them  may  have  made  you  forget  their  feries,  briefly 
to  repeat  them  by  telling  you,  that 

Since,  in  the  firft  place,  it  may  juftly  be  doubted,  whether  or  no  the  fire  be,  as 
chymifts  fuppofe  it,  the  genuine  and  univerfal  refolver  of  mixt  bodies ; 

Since  we  may  doubt,  in  the  next  place,  whether  or  no  all  the  diftincr.  fubftances, 
that  may  be  obtained  from  a  mixt  body  by  the  fire,  were  pre-cxiftent  there,  in  die 
forms,  in  which  they  were  feparated  from  it  j 
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Since  alio,  though  you  fhould  grant  the  fubftances  feparable  from  mixt  bodies  by 
the  fire,  to  have  been  their  component  ingredients,  yet  the  number  of  fuch  fub- 
ftances does  not  appear  the  fame  in  all  mixt  bodies  ,  fome  of  them  being  refbluble 
into  more  differing  fubftances  than  three,  and  others  not  being  refolublc  into  fo  many 
as  three ; 

And  fince,  laftly,  thofe  very  fubftances,  that  are  thus  feparated,  are  not,  for  the 
molt  part,  pure  and  elementary  bodies,  but  new  kinds  of  mixts 

Since,  I  fay,  thefe  things  are  fo,  I  hope  you  will  allow  me  to  infer,  that  the  vul- 
gar experiments  (I  might  perchance  have  added,  the  arguments  too)  wont  to  be 
alledged  by  chymifts  to  prove,  that  their  three  hypoftatical  principles  do  adequately 
compofe  all  mixt  bodies,  are  not  fo  demonftrativc,  as  to  induce  a  wary  perfon  to 
acquit- Ice  in  their  doctrine,  which,  till  they  explain  and  prove  it  better,  will,  by  its 
perplexing  darknefs,  be  more  apt  to  puzzle  than  fatisfy  confidcring  men,  and  will 
to  them  appear  incumbered  with  no  fmall  difficulties. 

Anu  from  what  has  been  hitherto  deduced  (continues  Carneads)  we  may  learn, 
what  to  judge  of  the  common  practice  of  thofe  chymifts,  who,  becaufe  they  have 
found,  that  divers  compound  bodies  (for  it  will  not  hold  in  all)  can  be  refolved  into, 
or  rather  can  be  brought  to  afford  two  or  three  differing  fubftances  more  than  the 
foot  and  afhes,  whereunto  the  naked  fire  commonly  divides  them  in  our  chimneys, 
cry  up  their  own  feci  for  the  invention  of  a  new  philofophy ;  fome  of  them,  as  Htl- 
monty  13c.  ftyling  themfelves  phitofophers  by  the  fire  j  and  the  moft  part  not  only 
afcribing,  but,  as  far  as  in  them  lies,  engrofling  to  thofe  of  their  feet  the  title  of  Phi- 
lofophers. 

But  alas,  how  narrow  is  this  philofophy,  that  reaches  but  to  fome  of  thofe  com- 
pound bodies,  which  we  find  but  upon,  or  in  the  cruft  or  outfide  of  our  terreftria! 
globe,  which  is  itlelf  but  a  point  in  companion  of  the  vaft  extended  univcrfe,  of 
whofe  other  and  greater  parts  the  doctrine  of  the  tria  prima  does  not  give  us  an  ac- 
count !  For  what  does  it  teach  us,  either  of  the  nature  of  the  fun,  which  aftronomers 
affirm  to  be  eight  fcore  and  odd  times  bigger  than  the  whole  earth  ?  or  of  that  of 
thofe  numerous  fixt  ftars,  which,  for  aught  we  know,  would  very  few,  if  any  of 
them,  appear  inferior  in  bulk  and  brightnefs  to  the  fun,  if  they  were  as  near  us  as 
he  ?  What  does  the  knowing  that  fait,  (ulphur  and  mercury,  are  the  principles  of 
mixt  bodies,  inform  us  of  the  nature  of  that  vaft,  fluid,  and  aetherial  fubftancr, 
that  feems  to  make  up  the  interftellar,  and  confcquently  much  the  greateft  part  of 
the  world  ?  For  as  for  the  opinion  commonly  afcribed  to  Paracelfus,  as  if  he  would 
have  not  only  the  four  Pcripatetick  elements,  but  even  the  celeftial  pans  of  the  uni- 
vcrfe, to  confift  of  his  three  principles,  fince  the  modern  chymifts  themfelves  have 
not  thought  fo  groundlcfs  a  conceit  worth  their  owning,  1  (hall  not  think  it  worth  my 
confuting. 

But  1  fhould,  perchance,  forgive  the  hypothefis  I  have  been  all  this  while 
examining,  if,  though  it  reaches  but  to  a  very  little  part  of  the  world,  it  did  at  leaft 
give  us  a  latbfaftory  account  of  thofe  things,  to  which  it  is  faid  to  reach.  But  I  find 
not,  that  it  gives  us  any  other  than  a  very  imperfect  information  even  about  mixt 
bodies  themlclvcs  :  for  how  will  the  knowledge  of  the  tria  prima  difcover  to  us  the 
reafon,  why  the  load-ftone  draws  a  needle,  and  difpofes  it  to  refpect  the  poles,  and 
yet  feldom  precifcly  points  at  them  ?  How  will  this  hypothefis  teach  us,  how  a  chick 
is  formed  in  the  egg,  or  how  the  feminal  principles  of  mint,  pompions,  and  other 
vegetables,  that  I  mentioned  to  you  above,  can  fafhion  water  into  various  plants, 
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each  of  them  endowed  with  its  peculiar  and  determinate  flupe,  and  with  divers 
fpecifick  and  difcriminating  qualities  ?  How  does  this  hypothefis  (hew  us,  how  much 
fait,  how  much  fulphur,  and  how  much  mercury  muft  be  taken  to  make  a  chick  or  a 
pompion  ?  And  if  we  know  that,  what  principle  is  it,  that  manages  thefc  ingredients, 
and  contrives  (for  inftance)  fuch  liquors,  as  the  white  and  yolk  of  an  egg  into  fuch  a 
variety  of  textures,  as  is  requifite  to  fafhion  the  bones,  veins,  arteries,  nerves,  ten- 
dons, feathers,  blood,  and  other  parts  of  a  chick  ?  and  not  only  to  fafhion  each 
limb,  but  to  connect  them  all  together,  after  that  manner,  that  is  moft  congruous 
to  the  perfection  of  the  animal,  which  is  to  confift  of  them  ?  For  to  fay,  that  fome 
more  fine  and  fubtile  part  of  either,  or  all  the  hypoftatical  principles  is  the  director 
in  all  this  bufinefs,  and  the  architect  of  all  this  elaborate  ftrufture,  is  to  give  one 
occafion  to  demand  again,  what  proportion  and  way  of  mixture  of  the  tria  prima 
afforded  this  architectonick  fpirit,  and  what  agent  made  fo  fkilful  and  happy  a  mix- 
ture ?  And  the  anfwer  to  this  queftion,  if  the  chymifts  will  keep  themfelves  within 
their  three  principles,  will  be  liable  to  the  fame  inconvenience,  that  the  anfwer  to 
the  former  was.    And  if  it  were  not  to  intrench  upon  the  theme  of  a  friend  of  ours 
here  prefent,  I  could  eafily  profecute  the  imperfections  of  the  vulgar  chymifts  philo- 
fophy,  and  fhew  you,  that  by  going  about  to  explicate  by  their  three  principles,  I 
lay  not,  ail  the  abftrufe  properties  of  mixt  bodies,  but  even  fuch  obvious  and  more 
familiar  phenomena  as  fluidity  and  firmnefs,  the  colours  and  figures  of  ftoncs,  mi- 
nerals, and  other  compound  bodies,  the  nutrition  of  either  plants  or  animals,  the 
gravity  of  gold  or  quickfilver  compared  with  wine  or  fpirit  of  wine  •,  by  attempting, 
I  fay,  to  render  a  reafon  of  thefe  (to  omit  a  thoufand  others  as  difficult  to  account 
for)  from  any  proportion  of  the  three  fimplc  ingredients,  chymifts  will  be  much 
more  likely  to  difcredit  themfelves  and  their  hypothefis,  than  fatisfy  an  intelligent 
inquirer  after  truth. 

But  (interpofes  Elnttberim)  this  objection  feems  no  more  than  may  be  made 
againft  the  four  Peripatetick  elements  j  and  indeed  almoft  againft  any  other  hypo- 
thefis, that  pretends  by  any  determinate  number  of  material  ingredients  to  render 
a  reafon  of  the  phenomena  of  nature.    And  as  for  the  ufc  of  the  chymical  doctrine 
ef  the  three  principles,  I  fuppole  you  need  not  be  told  by  me,  that  the  great  cham- 
pion of  it,  the  learned  Senxerlus,  afiigns  this  noble  ufe  of  the  tria  prima,  that  from  st»».  * 
them,  as  the  nearcft  and  moft  proper  principles,  may  be  deduced  and  demonftrateJ  jj"*  * 
the  properties,  which  are  in  mixt  bodies,  and  which  cannot  be  proximately  (as  they  jsj  '  p' 
fpeak)  deduced  from  the  elements.    And  this,  fays  he,  is  chiefly  apparent,  when  we 
inquire  into  the  properties  and  faculties  of  medicines.    And  I  know  (continues  Elat- 
iberius)  that  the  perfon  you  have  aflumed,  of  an  opponent  of  the  hermetick  doctrine, 
will  not  fo  far  prevail  againft  your  native  and  wonted  equity,  as  to  keep  you  from 
acknowledging,  that  philofophy  is  much  beholden  to  the  notions  and  difcoverics  of 
chymifts. 

If  the  chymifts  you  fpeak  of  (replies  Carnecits)  had  been  fo  modeft,  or  fo  difcreer,. 
as  to  propofc  their  opinion  of  the  tria  prima,  but  as  a  notion  ulcful  among  others,  to 
incrcafe  human  knowledge,  they  had  cldervcd  more  of  our  thanks,  and  Ids  of  our 
opposition:  but  fince  the  thinjr,  that  they  pretend,  is  not  fo  much  to  contribute  a 
notion  toward  the  improvement  of  philolophy,  as  to  make  this  notion  (attended  by 
a  few  lefs  confiderable  ones)  pafs  for  a  new  philofophy  itfelf ;  nay,  lince  they  boult 
lb  much  of  this  fancy  of  theirs,  that  the  famous  guercetanus  fcruples  not  to  write, 
that  if  his  moft  cemin  doctrine  of  the  three  principles  were  fufficiently  learned, 
examined,  and  cultivated,  it  would  eafily  difpel  all  the  darknefs,  that  benights  our 
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minds,  and  bring  in  a  clear  light,  that  would  remove  all  difficulties ;  this  fchool 
affording  theorems  and  axioms  irrefragable,  and  to  be  admitted  without  difpuce  by 
impartial  judges,  and  fo  ufcful  withal,  as  to  exempt  us  from  the  neceflity  of  having 
recourfe,  for  want  of  the  knowledge  of  caufes,  to  that  fanduary  of  the  ignorant, 
occult  qualities :  fince  I  fay,  this  domeftick  notion  of  the  chymifts  is  fo  much  over- 
valued by  them,  I  cannot  think  it  unfit,  they  (hould  be  made  l'ciifible  of  their  mif- 
ukc  i  and  be  admonilhed  to  take  in  more  fruitful  and  comprchenfivc  principles,  if 
they  mean  to  give  us  an  account  of  the  phenomena  of  nature  \  and  not  confine  them- 
felvcs,  and  (as  far  as  they  can)  others,  to  fuch  narrow  principles,  as  1  fear  will  fcarce 
enable  them  to  give  an  account  (1  mean  an  intelligible  one)  of  the  tenth  part  (I  fay 
not)  of  all  the  phsenomena  of  nature  \  but  even  of  all  fuch,  as  by  the  Leucippian, 
or  fome  of  the  other  forts  of  principles,  may  be  plaufibly  enough  explicated.  And 
though  I  be  not  unwilling  to  grant,  that  the  incompetency  I  impute  to  the  chymical 
hypothefis  is  but  the  fame,  which  may  be  objected  againft  that  of  the  four  elements, 
and  divers  other  doctrines  that  have  been  maintained  by  learned  men ;  yet  fince  it 
is  the  chymiral  hypothefis  only,  which  I  am  now  examining,  I  fee  not  why,  if  what  I 
impute  to  it  be  a  real  inconvenience,  either  it  fhould  ceatc  to  be  fo,  or  I  (hould 
lcruple  to  object  it,  becaule  other  theories  are  liable  thereunto,  as  well  as  the  herme- 
tical.  For  I  know  not,  why  a  truth  (hould  be  thought  lefs  a  truth  for  the  being  fit 
to  overthrow  variety  of  errors. 

I  am  obliged  to  you  (continues  Came  odes,  a  little  fmiling)  for  the  favourable  opi- 
nion you  are  pleafed  to  cxprefs  of  my  equity,  if  there  be  no  defign  in  it.  But  I  need 
not  be  tempted  by  an  artifice,  or  invited  by  a  compliment,  to  acknowledge  the 
great  fervice,  that  the  labours  of  chymifts  have  done  the  lovers  of  ufefuJ  learning  \ 
nor  even,  on  this  occaiion,  (hall  their  arrogance  hinder  my  gratitude.  But  fince  we 
arc  as  well  examining  the  truth  of  their  dodrine,  as  the  merit  of  their  induftry,  I 
muft,  in  order  to  the  inveftigation  of  the  firft,  continue  a  reply,  to  talk  at  the  rate 
of  the  part  I  have  aflumed  •,  and  tell  you,  that  when  I  acknowledge  the  ufefulnefs  of 
the  labours  of  Spagyrifts  to  natural  philofophy,  I  do  it  upon  the  fcorc  of  their  expe- 
riments, not  upon  that  of  their  fpcculations  i  for  it  fcems  to  me,  that  their  writings, 
as  their  furnaces,  afford  as  well  l'moke  as  light ,  and  do  little  lefs  obfeure  fome  fub- 
jeds,  than  they  illuftrate  others.  And  though  I  am  unwilling  to  deny,  that  it  is 
difficult  for  a  man  to  be  an  accomplifhed  naturalift,  that  is  a  ftranger  to  chymifhy 
yet  I  look  upon  the  common  operations  and  practices  of  chymifts,  almoft  as  I  do  on 
the  letters  of  the  alphabet,  without  whofc  knowledge  it  is  very  hard  for  a  man  to 
become  a  philofoplier  •,  and  yet  that  knowledge  is  very  far  from  being  fufficient  to 
make  him  one. 

But  (fays  Carneades,  refuming  a  more  ferious  look)  to  confider  a  little  more  parti- 
cularly what  you  alledge  in  favour  of  the  chymical  dodrine  of  the  tria  prima,  though  . 
I  (hall  readily  acknowledge  it  not  to  be  unufeful,  and  that  the  devifers  and  cm- 
bracers  of  it  have  done  the  commonwealth  of  learning  fome  iervice,  by  helping  to 
dellroy  that  exceffive  efteem,  or  rather  veneration,  wherewith  the  dodrine  of  the  four 
elements  was  almoft  as  generally,  as  undefcrvedly  entertained ;  yet  what  has  been 
alledged  concerning  the  ufefulnefs  of  the  tria  prima.,  feems  to  me  liable  to  no  con- 
temptible difficulties. 

And  firft,  as  for  the  very  way  of  probation,  which  the  more  learned  and  more 
fober  champions  of  the  chymical  caufc  employed  to  evince  the  chymical  principles  in 
mixt  bodies,  it  fcems  to  me  to  be  far  enough  from  being  convincing.  This  grand 
and  leading  argument,  your  Scuntrtus  himfclf,  who  lays  great  weight  upon  it,  and 
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tells  us,  that  the  moll  learned  philofophers  employ  this  way  of  reafoning  to  prove 
the  moll  important  things,  propofes  thus :  Ubicunque  (fays  he)  pluribus  c*dem  ajfeitiones 
(sf  qualitates  infunt,  per  commune  quoddam  principium  infint  necejfe  efl,  ficut  omnia  funt 
gravia  propter  terram,  calida  propter  ignem.  At  colores,  adores,  fapores,  ejfe  pAeyir«»,  £s? 
Jimilia  alia,  mineralibus,  metallis,  gemmis,  lapidtbus,  plantis,  animalibtts  infunt.  Ergt 
per  commune  aliquod  principium  6?  fubjeeJum  infunt.  At  tale  principium  non  funt  ele- 
menta.  Nulkm  enim  babent  ad  tales  qualitates  producendas  potentiam.  Ergo  alia  prin- 
cipia,  unde  fluant,  inquirenda  funt. 

In  the  recital  of  this  argument,  (fays  Carneades)  I  therefore  thought  fit  to  retain 
the  language,  wherein  the  author  propofes  it,  that  I  might  alfo  retain  the  propriety 
of  fome  Latin  terms,  to  which  I  do  not  readily  remember  any  that  fully  anfwer  in 
Englifh.  But  as  for  the  argumentation  itfclf,  it  is  built  upon  a  precarious  iuppofuion, 
that  feems  to  mc  neither  demonftrable  nor  true ;  for  how  does  it  appear,  that  where 
the  fame  quality  is  to  be  met  with  in  many  bodies,  it  muft  belong  to  them  upon 
the  account  of  fome  one  body  whereof  they  all  partake  ?  (for  that  the  major  of  our 
author's  argument  is  to  be  underftood  of  the  material  ingredients  of  bodies,  appears 
by  the  inftances  of  earth  and  fire  he  annexes  to  explain  it.)  For  to  begin  with  that 
very  example,  which  he  is  pleafed  to  allcdge  for  himfelf ,  how  can  he  prove,  that  the 
gravity  of  all  bodies  proceeds  from  what  they  participate  of  the  clement  of  earth, 
fince  we  fc«-,  that  not  only  common  water,  but  the  more  pure  diftilled  rain-water  is 
heavy  •,  and  quicldilver  is  much  heavier  than  earth  itfelf,  though  none  of  my  adver- 
faries  has  yet  proved,  that  it  contains  any  of  that  element.  And  I  the  rather  make 
ufe  of  this  example  of  quickfilver,  becaufe  I  fee  not  how  the  alienors  of  the  elements 
will  give  any  better  account  of  it  than  the  chymifts.  For  if  it  be  demanded,  how 
it  comes  to  be  fluid,  they  will  anfwer,  that  it  participates  much  of  the  nature  of 
water.  And  indeed,  according  to  them,  water  may  be  the  predominant  element  in 
it,  fince  we  fee,  that  feveral  bodies,  which  by  diftillation  afford  liquors,  that  weigh 
more  than  their  caput  mortuum,  do  not  yet  confift  of  liquor  enough  to  be  fluid.  Yet 
if  it  be  demanded,  how  quickfilver  comes  to  be  fo  heavy,  then  it  is  replied,  that 
it  is  by  reafon  of  the  earth,  that  abounds  in  it;  but  fince,  according  to  them,  it  mult 
confift  alfo  of  air,  and  partly  of  fire,  which  they  affirm  to  be  light  elements,  how 
comes  it,  that  it  Ihould  be  fo  much  heavier  than  earth  of  the  fame  bulk,  though  to 
fill  up  the  porofities  and  other  cavities  it  be  made  up  into  a  mafs  or  palle  with 
water,  which  itfclf  they  allow  to  be  a  heavy  element.  But  to  return  to  our  Spagy- 
rifts,  we  fee,  that  chymical  oils  and  fixt  falts,  though  never  fo  exquifutly  purified 
and  freed  from  rerreflrial  parts,  do  yet  remain  ponderous  enough.  And  experience 
has  informed  me,  that  a  pound  (for  inftancc)  of  fome  of  the  hcavicft  woods,  as  guaia- 
cum,  that  will  fink  in  water,  being  burnt  to  afhes  will  yield  a  much  lefs  weight  of 
them  (whereof  1  found  but  a  fmall  parr  to  be  alkalizate)  than  much  lighter  vege- 
tables: as  alfo  that  the  black  charcoal  of  it  will  not  fink  as  did  the  wood,  but  fwim  v 
which  argues,  that  the  differing  gravity  of  bodies  proceeds  chiefly  from  the  particular 
texture,  as  is  manifeft  in  gold,  the  elofeft  and  compaftelt  of  bodies,  which  is  many 
times  heavier  than  we  can  poffibly  make  any  parcel  of  earth  of  the  fame  bulk.  1 
will  not  examine,  what  may  be  argued  touching  the  gravity,  or  quality  analogous 
thereunto,  of  even  celeftial  bodies,  from  the  motion  of  the  fpots  about  the  fun,  and 
from  the  appearing  equality  of  the  fuppofed  feas  in  the  moon ;  nor  confidcr,  how 
little  thole  phenomena  would  agree  with  what  Sennertus  prcfumcs  concerning  gravity. 
But  further  to  invalidate  his  fuppofition,  1  lhall  demand,  upon  what  chymical  prin- 
ciple fluidity  depends  ?  And  yet  fluidity  is,  two  or  three  perhaps  excepted,  the  mod 
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diffufcd  quality  of  the  univcrfe,  and  far  more  general  than  almoft  any  other  of  thofe, 
that  arc  to  be  met  with  in  any  of  the  chymical  principles,  or  Ariftotelian  elements  ; 
fince  not  only  the  air,  but  that  vaft  cxpanfion  we  call  heaven,  in  compel  ifon  of  which, 
our  terreftrial  globe  (fuppofing  it  were  all  folid)  is  but  a  point,  and  perhaps  too, 
the  fun  and  the  fixt  ftars,  are  fluid  bodies.  I  demand  alio,  from  which  of  the  chy- 
mical principles,  motion  flows ;  which  yet  is  an  affection  of  matter  much  more 
general  than  any,  that  can  be  deduced  from  any  of  the  three  chymical  principles  i  I 
might  afk  the  like  qucftion  concerning  light,  which  is  not  only  to  be  found  in  the 
kindled  fulphur  of  mixt  bodies,  but  (not  to  mention  thofe  forts  of  rotten  woods, 
and  rotten  fifh,  that  fhine  in  the  dark)  in  the  tails  of  living  glow-worms,  and  in 
the  vaft  bodies  of  the  fun  and  ftars.  1  would  gladly  alfo  know,  in  which  of  the  "three 
principles,  the  quality,  we  call  found,  rcfidcs  as  in  its  proper  fubject ;  fince  either 
oil  falling  upon  oil,  or  fpirit  upon  fpirit,  or  fait  upon  fait,  in  a  great  quantity,  and 
from  a  confiderable  height,  will  make  a  noife,  or,  if  you  pleale,  create  a  found, 
and  (that  the  objection  may  reach  the  AriftoteJians)  fo  will  alio  water  upon  water, 
and  earth  upon  earth.  And  I  could  name  other  qualities  to  be  met  with  in  divers 
bodies,  of  which  I  fuppofe  my  adverliries  will  not  in  hafte  aflign  any  fubject,  upon 
whole  account  it  muft  needs  be,  that  the  quality  belongs  to  all  the  other  fever*! 
bodies. 

And,  before  I  proceed  any  further,  I  muft  here  invite  you  to  compare  the  fuppo- 
fition  we  are  examining,  with  fome  other  of  the  chymical  tenets.    For  firft  they  do 
in  effect  teach,  that  more  than  one  quality  may  belong  to,  and  be  deduced  from, 
one  principle.    For,  they  afcribe  to  Laic,  taftes,  and  the  power  of  coagulation  s  to 
fulphur,  as  well  odours  as  inflammablenels;  and  fome  of  them  afcribe  to  mercury, 
colours  i  as  all  of  them  do  cffumability,  as  they  fpcak.    And  on  the  other  fide,  it  is 
evident,  that  volatility  belongs  in  common  to  all  the  three  principles,  and  to  water 
too.    For  it  is  manifeft,  that  chymical  oils  arc  volatile;  that  alfo  divers  falts  emerg- 
ing upon  the  analyfis  of  many  concretes,  are  very  volatile,  is  plain  from  the  fugitive- 
net's  of  fait,  of  hartfhorn,  flefh,  t-iV.  afcending  in  the  diflillation  of  thofe  bodies. 
How  eafily  water  may  be  made  to  afcend  in  vapours,  there  is  fcarce  any  body,  that 
has  not  obferved.    And  as  for  what  they  call  the  mercurial  principle  of  bodies,  that 
is  fo  apt  to  be  raifed  in  the  form  of  ftcam,  that  Paractlftu  and  others  define  it  by  that 
aptnefs  to  fly  up  j  fo  that  (to  draw  that  inference  by  the  way)  it  feems  not,  that 
chymifts  have  been  accurate  in  their  doctrine  of  qualities,  and  their  refpective  prin- 
ciples, fince  they  both  derive  fcveral  qualities  from  the  fame  principle,  and  muft 
alt  ribc  the  fame  quality  to  almoft  all  their  principles  and  other  bodies  befides.  And 
thus  much  for  the  firft  thing  taken  for  granted,  without  fufficient  proof,  by  your 
SamertuSi  and  to  add  that  upon  the  by  (continues  Carntades)  we  may  hence  learn, 
Ibfljpt  what  to  judge  of  the  way  of  argumentation,  which  that  fierce  champion  of  the  An- 
cMkTio!    ftotelians  againlt  the  chymifts,  Antbcnixus  Cutttberus  Billicbius  employs,  where  he 
T*i- 73.  74  pretends  to  prove' againft  Beguinus,  that  net  only  the  four  elements  do  immediately 
concur  to  conftitute  every  mixt  body,  and  are  both  prcfent  in  it,  and  obtainable  from 
it,  upon  its  diflblution ;  but  that  in  the  tria  prima  themfclves,  whereunto  chymifts 
are  wont  to  refolve  mixt  bodies,  each  of  them  clearly  difcovers  itfclf  to  confiftcf  four 
elements.    The  ratiociation  itfclf  (purfues  Carncades)  being  fomewhat  unulual,  I  did 
the  other  day  tranferibe  it,  and  (fays  he,  pulling  a  paper  out  of  his  pocket)  it  is  this : 
Oniinatattr,  cum  Beguino,  a  ligno  viridi,  quod  ft  cencremttur,  videbif  in  fudore  aquam,  in 
fumo  air  em  y  in  flamma  13  prnnis  ignem,  terrain  in  cintribus :  quod  fi  Beguino  placuerit  ex 
to  colligere  bumfdum  aquofum,  cobibtre  bumidum  oleaginofum,  extrabcrc  ex  cineribus  falem  -, 
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tgt  ipfiin  unaquoque  homm  feorfim  quatuor  elementa  ad  oculum  demonjlraho,  todem  artijicio* 
quo  in  Ugno  viridi  M  demonftravu.  Humor tm  aquofum  admovebo  igni.  Ipft  aquam  ebul- 
tirt  videbiiy  in  vaporeaerem  confpicitt,  ignem  fentietin  afiu,  plus  minus  terra  in  fedtmento 
appartbit.  Humor  porro  okaginofus  aquam  bumiditate  fc?  fiuiditaie  per  fe,  accenfus  vera 
ignem  flamma  frodit,  fumo  acrem,  fuligine,  nidcre,  fc?  amurca  terram.  Salem  deniqut 
ipft  Beguinus  ficcum  vocat  terrefirem,  qui  tamen  nec  fufus  aquam,  nec  caufliea  vi  ignem 
celare  pote.fi,  ;  ignis  vera  violentia  in  balitus  verfus  nec  ab  aire  ft  alitnum  efe  dem^nftrat  j 
idem  de  lacle,  de  ovit>  de  femine  lini,  de  garycpbil/is,  de  nitro,  de  fale  marine,  denique  de 
antimonio,  quod  fuit  de  tigno  viridi  judicium  eadem  de  illorum  partibus,  quas  Beguinus  ad- 
ducit,  fententia,  qua  de  viridis  ligni  bumore  aquofo,  qua  de  liquore  ejufdem  oleofo,  qua  de 
fale  fuit. 

This  bold  difcourfe  (rcfumcs  Carneadest  putting  up  again  his  paper)  I  think  it 
were  not  very  difficult  to  confute,  if  his  arguments  were  as  confiderable,  as  our  time 
will  probably  prove  Ihort  for  the  remaining  and  more  neccffary  part  of  my  difcourfe : 
wherefore  referring  you  for  an  anfwer  to  what  was  faid  concerning  the  difUpatcd 
parts  of  a  burnt  piece  of  green  wood,  to  what  I  told  Tbeimfiius  on  the  like  occafion, 
I  might  eafily  {hew  you,  how  (lightly  and  fuperficially  our  Guntberus  talks  of  the 
dividing  the  flame  of  green  wood  into  his  four  elements  •,  when  he  makes  that  vapour 
to  be  auv  which  being  caught  in  glafles  and  condcnfcd,  prefently  difcovers  itfclf  to 
have  been  but  an  aggregate  of  innumerable  very  minute  drops  of  liquor  :  and  when 
he  would  prove  the  phlegm's  being  compofed  of  fire,  by  that  heat,  which  is  adven- 
titious to  the  liquors,  andceafes  upon  the  able  nec  of  what  produced  it  (whether  that 
be  an  agitation  proceeding  from  the  motion  of  the  external  fire,  or  the  prefence  of  a 
multitude  of  igneous  atoms  pervading  the  pores  of  the  vefiel,  and  nimbly  permeating 
the  whole  body  of  the  water)  I  might,  I  fay,  urge  thefc  and  divers  other  weaknefles 
of  his  difcourfe.    But  I  will  rather  take  notice  or  what  is  more  pertinent  to  the  occa- 
fion of  this  digreflion ;  namely,  that  taking  it  for  granted,  that  fluidity  (with  which 
he  unwarily  fecms  to  confound  humidity)  mult  proceed  from  the  element  of  water, 
he  makes  a  chymical  oil  to  confift  of  that  elementary  liquor  ;  and  yet  in  the  very 
next  words  proves*  that  it  confifts  alio  of  fire,  by  its  inflammability ;  not  remember- 
ing, that  exquifuely  pure  fpirit  of  wine  is  both  more  fluid  than  water  itfclf,  and  yet 
will  flame  all  away,  without  leaving  the  leaft  aqueous  moilhire  behind  it,  and  without 
fuch  an  amurca  and  foot  as  he  would  deduce  the  prefence  of  earth  from.    So  that  the 
lame  liquor  may,  according  to  his  doctrine,  be  concluded  by  its  great  fluidity  to  be 
a! moil  all  water ;  and,  by  its  burning  all  away,  to  be  all  difguifed  fire.    And  by  ttie 
like  way  of  probation  our  author  would  fhew,  that  the  fixt  fait  of  wood  is  com- 
pounded of  the  four  elements.    For  (fays  he)  being  turned  by  the  violence  of  the  fire 
into  fleams,  it  ftiews  itfclf  to  be  of  kin  to  air;  whereas  1  doubt,  whether  he  ever  faw 
a  true,  fixt  fait  (which  to  become  fo,  mull  have  already  endured  the  violence  of  an  in- 
cinerating fire)  brought  by  the  fire  alone  to  afcend  in  the  form  of  exhalations;  but  I 
do  not  doubt,  that  if  he  did,  and  had  caught  thofe  exhalations  in  convenient  veflcls,  he 
would  have  found  them  as  well  as  the  fleams  of  common  fait,  &c.  ot  a  1  -line,  and 
not  an  acreal  nature.    And  whereas  our  author  takes  it  alfo  for  granted,  that  the  fu- 
fibility  of  fait  muft  be  deduced  from  water,  it  is  indeed  fo  much  the  e&6  of  heat 
varioufly  agitating  the  minute  parts  of  a  body,  without  regard  to  warer,  that  gold 
(which  by  its  being  the  heavieft  and  fixedeft  of  bo  lies,  (hould  be  the  mod  earthy) 
will  be  brought  to  fufion  by  a  ftrong  fire,  which  fure  is  more  likely  to  drive  away, 
than  increafc  its  aqueous  ingredient,  if  it  have  any.    And  on  the  other  fide,  for  want 
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of  a  fufikient  agitation  of  its  minute  parts,  ice  is  not  fluid,  but  folid ;  though  he 
prcfumcs  alfo,  that  the  mordicant  quality  of  bodies  muft  proceed  from  a  fiery  ingre- 
dient :  whereas,  not  to  urge,  that  the  light  and  inflammable  parts,  which  arc  the  molt 
likely  to  belong  to  the  element  of  fire,  muft  probably  be  driven  away  by  that  time 
the  violence  of  the  fire  has  reduced  the  body  to  alhes  j  not  to  urge  this,  I  fay,  nor 
that  oil  of  vitriol,  which  quenches  fire,  burns  the  tongue  and  flelh  of  thofe,  that 
unwarily  tafte  or  apply  it,  as  a  cauftic  doth,  it  is  precarious  to  prove  the  prefence  of 
fire  in  fixt  falts  from  their  cauftic  power,  unlefs  it  were  firft  (hewn,  that  all  the  qua- 
lities afcribed  to  falts  muft  be  deduced  from  thofe  of  the  elements ;  which,  had  I 
time,  I  could  eafily  manifeft  to  be  no  eafy  tafk.  And  not  to  mention,  that  our  au- 
thor makes  a  body,  as  homogeneous,  as  any  he  can  produce  for  elementary,  belong 
both  to  water  and  fire,  though  it  be  neither  fluid  nor  infipid,  like  water ;  nor  light 
and  volatile,  like  fire  •,  he  feems  to  omit  in  this  anatomy  the  element  of  earth,  fare 
that  he  intimates,  that  the  fait  may  pafs  for  that :  but  fince  a  few  lines  before,  he 
takes  aflies  for  earth,  I  fee  not  how  he  will  avoid  an  inconfiftency  either  betwixt  the 
parts  of  his  difcourfe,  or  betwixt  fome  of  them  and  his  doclrine.  For  fince  there 
is  a  manifeft  difFcrencc  betwixt  the  faline  and  the  infipid  parts  of  afties,  I  fee  not  how 
fubftances,  that  difagree  in  fuch  notable  qualities,  can  be  both  faid  to  be  portions  of 
an  element,  whofe  nature  requires  that  it  be  homogeneous,  efpecially  in  this  cafe 
where  an  analyfis  by  the  fire  is  fuppofed  to  have  feparated  it  from  the  admixture  of 
other  elements,  which  are  confefled  by  moft  Ariftotelians  to  be  generally  found  in 
common  earth,  and  to  render  it  impure.  And  fure,  if  when  we  have  confidered, 
for  how  little  a  difparity's  fake  the  Peripatetics  make  thefe  fymbolizing  bodies,  air 
and  fire,  to  be  two  diftinft  elements,  we  ftiall  alfo  confider,  that  the  faline  part  of 
afhes  is  very  ftrongly  tafted,  and  eafily  foluble  in  water  ;  whereas  the  other  part  of 
the  fame  alhes  is  infipid  and  indifibluble  in  the  fame  liquor  :  not  to  add,  that  the  one 
fubftance  is  opacous,  and  the  other  fomewhat  diaphanous,  nor  that  they  differ  in- 
divers  other  particulars  •,  if  we  confider  thofe  things,  I  fay,  we  Hull  hardly  think, 
that  both  thefe  fubftances  are  elementary  earth.  And  as  to  what  is  fometimes  ob- 
jected, that  their  faline  tafte  is  only  an  cffccl  of  incineration  and  aduftion,  it  has  been 
cli'ewhere  fully  replied  to,  when  propofed  by  'Tbemiftius,  and  where  it  has  been  proved 
againft  him,  that  however  infipid  earth  may  perhaps,  by  additaments,  be  turned  into 
fait,  yet  it  is  not  like  it  (hould  be  fo  by  the  fire  alone  i  for  we  fee,  that  when  we  re- 
line  gold  and  Giver,  the  violenteft  fires  we  can  employ  on  them  give  them  not  the 
leaft  rclifli  of  faltnefs.  And  I  think  Pbiloponus  has  rightly  obferved,  that  the  afhes 
of  fome  concretes  contain  very  little  fait,  if  any  at  all :  for  refiners  fuppofe,  that 
bonc-alhcs  are  free  from  it,  and  therefore  make  ufe  of  them  for  tefts  and  cupels  \ 
which  ought  to  be  deftitute  of  fait,  left  the  violence  of  the  fire  fhould  bring  them  to 
vitrification.  And  having  purpolely  and  heedfully  tafted  a  cupel  made  of  only  bone- 
afhes  and  fair  water,  which  I  had  caufed  to  be  expofed  to  a  very  violent  fire,  actuated 
by  the  blaft  of  a  large  pair  of  double  bellows,  I  could  not  perceive,  that  the  force  of 
the  fire  had  imparted  to  it  the  leaft  faltnefs,  or  fo  much  as  made  it  lefe  infipid. 

BirT  (fays  Carneades)  fince  neither  you  nor  I  love  repetitions,  I  fhall  not  now  make 
any  of  what  elfe  was  urged  againft  Tbemiftius,  but  rather  invite  you  to  take  notice 
with  me,  that  when  our  author,  though  a  learned  man,  and  one  that  pretends  flcill 
enough  in  chymiftry  to  reform  the  whole  art,  comes  to  make  good  his  confident  un- 
dertaking, to  give  us  an  ocular  demonftration  of  die  immediate  prefence  of  the  four 
elements  in  the  rcfolution  of  green  wood,  he  is  fain  to  fay  things,  that  agree  very 
little  with  one  another.  For  about  the  beginning  of  that  palfage  of  his,  lately  re- 
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cited  to  you,  he  makes  the  fweat,  as  he  call  it,  of  the  green  wood,  to  be  water ;  the 
fmoke,  air ;  the  fhining  matter,  fire ;  and  the  alhcs,  earth  :  whereas  a  few  lines  after, 
he  will,  in  each  of  thefe,  nay  (as  I  juft  now  noted)  in  one  diftinct  part  of  the  afhcs,  (hew 
the  four  elements.  So  that  cither  the  former  analyfis  muft  be  incompetent  to  prove 
that  number  of  elements,  fince  by  it,  the  burnt  concrete  is  not  reduced  into  elemen- 
tary bodies,  but  into  fuch  as  are  yet  each  of  them  compounded  of  the  four  elements  -, 
or  clfe  thefe  qualities,  from  which  he  endeavours  to  deduce  the  prefence  of  all  the 
elements  in  the  fixt  fait,  and  each  of  the  other  feparated  fubftances,  will  be  but  a 
precarious  way  of  probation  ;  efpecially  if  you  confider,  that  the  extracted  alkali  of 
wood,  being,  for  aught  appears,  at  leaft  as  fimilar  a  body,  as  any  that  the  Peripa- 
tetics can  (hew  us,  it  its  differing  qualities  muft  argue  the  prefence  of  diftinct  ele- 
ments, it  will  fcarce  be  pofilble  for  them,  by  any  way  they  know  of  employing  the 
fire  upon  any  body,  to  lhew,  that  any  body  is  a  portion  of  a  true  element.  And 
this  recalls  to  my  mind,  that  I  am  now  but  in  an  occafional  excurfion,  which  aiming 
only  to  fticw,  that  the  Peripatetics,  as  well  as  the  chymifts,  take,  in  our  prefent  con- 
troverfy,  fomething  for  granted,  which  they  ought  to  prove,  I  fhall  return  to  my 
exceptions,  where  I  ended  the  firft  of  them,  and  further  tell  you,  that  neither  is  that 
the  only  precarious  thing,  that  I  take  notice  of  in  b'ennertus  his  argumentation  :  for 
when  he  infers,  that  becaufe  the  qualities  he  mentions,  as  colours,  fmells,  and  the 
like,  belong  not  to  the  elements,  they  therefore  muft  to  the  chymical  principles,  he 
takes  that  for  granted,  which  will  not  in  hafte  be  proved ;  as  1  might  here  manifeft, 
but  that  I  may  by  and  by  have  a  fitter  opportunity  to  take  notice  of  it.  And  thus 
much  at  prefent  may  fuffice  to  have  diicourfed  againft  the  fuppofition,  that  almoft 
every  quality  muft  have  fome  Jixt.koi.  Tpww,  as  they  fpeak,  fome  native  receptacle, 
wherein,  as  in  its  proper  fubject  of  inhefion,  it  peculiarly  refides  ;  and  on  whofe  ac- 
count that  quality  belongs  to  the  other  bodies,  wherein,  it  is  to  be  met  with.  Now 
this  fundamental  fuppofition  being  once  deftroyed,  whatfoevcr  is  built  upon  it,  muft 
fall  to  ruin  of  itfelf. 

But  I  confider  further,  that  chymifts  are  (for  aught  I  have  found)  far  from  being 
able  to  explicate  by  any  of  the  tria  prima>  thofe  qualities,  which  they  pretend  to  be- 
long primarily  unto  it,  and  in  mixt  bodies  to  deduce  from  it.  It  is  true  indeed,  that 
fuch  qualities  are  not  explicable  by  the  four  elements  •,  but  it  will  not  therefore  fol- 
low, that  they  are  fo  by  the  three  Hermetical  principles  :  and  this  is  it,  that  feems  to 
have  deceived  the  chymifts,  and  is  indeed  a  very  common  miftake  amongft  molt 
difputants,  who  argue,  as  if  there  could  be  but  two  opinions  concerning  the  difficulty 
about  which  they  content ;  and  confequently  they  infer,  that  if  their  adverfarics  opi- 
nion be  erroneous,  their's  muft  needs  be  the  truth  •,  whereas  many  queftions,  and 
efpecially  in  matters  phyfiological,  may  admit  of  fo  many  differing  hypothefes,  that 
it  will  be  very  inconfiderate  and  fallacious  to  conclude  (except  where  the  opinions  are 
precifely  contradictory)  the  truth  of  one  from  the  falfity  of  another.  And  in  our 
particular  cafe  it  is  no  way  neceffary,  that  the  properties  of  mixt  bodies  muft  be  ex- 
plicable cither  by  the  Hermetical,  or  the  Ariftotelian  hypodiefis ;  there  being  divers 
other  and  more  plaufiblc  ways  of  explaining  them,  and  cipecially  that,  which  deduces 
qualities  from  the  motion,  figure,  and  contrivance  of  the  fmall  parts  of  bodies  ;  as  I 
think  might  be  Ihewn,  if  the  attempt  were  as  feafonable,  as  I  fear  it  would  be 
tedious. 

I  will  allow  then,  that  the  chymifts  do  not  caufelcfsly  accufe  the  doctrine  of  the 
four  elements  of  incompetency  to  explain  the  properties  of  compound  bodies.  And 
for  this  rejection  of  a  vulgar  error,  they  ought  not  to  be  denied  what  praife  men  may 
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for  exploding  a  doctrine,  whofe  imperfections  are  fo  confpiaious,  that 
needed  but  not  to  (hut  their  eyes,  to  difcovcr  them.    But  I  am  miftaken,  if  our  her- 
metical  philofophcrs  themfclvcs  need  not,  as  well  as  the  Peripatetics,  have  recourfe 
to  more  fruitful  and  coniprehenfivc  principles  than  the  tria  prima,  to  make  out  the 
properties  of  the  bodies  they  converle  with.    Not  to  accumulate  examples  to  this 
purpofe,  becaufc  1  hope  for  a  fitter  opportunity  to  profecute  this  fubject,  let  us  at 
prefent  only  point  at  colour,  that  you  may  guefs  by  what  they  fay  of  lb  obvious  and 
familiar  a  quality,  how  little  inftruction  we  are  to  expert  from  the  tria  prima  in  thofe 
more  abftrufe  ones,  which  they,  with  the  Ariftotclians,  ftylc  occult.    For  about  co- 
lours, neither  do  they  at  all  agree  among  themfelves,  nor  have  I  met  with  any  one, 
of -which  of  the  three  perfuafions  focver,  that  docs  intelligibly  explicate  them.  The 
vulgar  chymifts  arc  wont  to  afcribc  colours  to  mercury  •,  Paraeelfus  in  divers  places 
m£;      attributes  them  to  fait ;  and  Senttertus,  having  recited  their  differing  opinions,  dificnts- 
"!»•        from  both;  and  refers  colours  rather  unto  fulphur.    But  how  colours  do,  nay,  how 
**  **6,     they  may,  arife  from  either  of  thefe  principles,  I  think  you  will  fcarcc  fay,  that  any 
has  yet  intelligibly  explicated.    And  if  Mr.  Boyle  will  allow  me  to  fliew  you  the  ex- 
periments, which  he  has  collected  about  colours,  you  will,  I  doubt  not,  confefs,  that, 
bodies  exhibit  colours,  not  upon  the  account  of  the  predominancy  of  this  or  that 
principle  in  them,  but  upon  that  of  their  texture,  and  expccially  the  difpofition  of 
their  luperiicial  parts ;  whereby  the  light  rebounding  thence  to  the  eye  is  fo  modified,, 
as  by  differing  imprcflions  varioufly  to  affect  the  organs  of  fight.    I  might  here  take 
notice  of  the  pleafing  variety  of  colours  exhibited  by  the  triangular  glafs  (at  it  is  wont 
to  be  called)  and  demand,  what  addition  or  decrement  of  either  fait,  fulphur,  or 
mercury,  befalls  the  body  of  the  glafs  by  being  prifmatically  figured ;  and  yet  it  is 
known,  that  without  that  lhape  it  would  not  afford  thofe  colours  as  it  docs.    But  be- 
caufc it  may  be  objected,  that  thefe  are  not  real,  but  apparent  colours  ,  that  I  may 
not  lofe  time  in  examining  the  diftinction,  I  will  alledge  againft  the  chymifts  a  couple 
of  examples  of  real  and  permanent  colours  drawn  from  metalline  bodies ;  and  repre- 
fent,  that  without  the  addition  of  any  extraneous  body,  ,  quickfilver  may  by  the 
fire  alone,  and  that  in  glals-veflels,  be  deprived  of  its  filvcr-likc  colour,  and  be  turned 
into  a  red  body  •,  and  from  this  red  body  without  addition  likewife  may  be  obtained 
a  mercury  bright  and  fpecular  as  it  was  before.    So  that  I  have  here  a  lafting  colour 
generated  and  deftroyed  (as  I  have  fcen)  at  pleafure,  without  adding  or  taking  away 
either  mercury,  fait,  or  fulphur.    And  if  you  take  a  clean  and  flendcr  piece  of 
hardened  fteel,  and  apply  to  it  the  flame  of  a  candle  at  fome  little  diftance  fhort  of  the 
point,  you  fhall  not  liave  held  the  fteel  long  in  the  flame,  but  you  fhall  perceive 
divers  colours,  as  yellow,  red  and  blue,  to  appear  upon  the  furface  of  the  metal, 
and,  as  it  were,  run  along  in  chafe  of  one  another  towards  the  point  •,  fo  that  the 
fame  body,  and  that  in  one  and  the  fame  parr,  may  not  only  have  a  new  colour  pro- 
duced in  it,  but  exhibit  fucceflively  divers  colours  within  a  minute  of  an  hour,  or 
thereabouts  ;  and  any  of  thefe  colours  may,  by  removing  the  fteel  from  the  fire,  be- 
come permanent,  and  laft  many  years.    And  this  production  and  variety  of  colours 
cannot  reasonably  be  fuppofed  to  proceed  from  the  acccfiion  of  any  of  the  three 
principles,  to  which  of  them  focver  chymifts  will  be  pleafed  to  afcribe  colours  ;  efpe- 
cially  confidering,  that  if  you  but  fuddenly  refrigerate  that  iron,  firft  made  red-hot, 
it  will  be  hardened  and  colourlefs  again  ;  and  not  only  by  the  flame  of  a  candle,  but 
by  any  other  equivalent  heat  conveniently  applied,  the  like  colours  will  again  be 
made  to  appear  and  lucceed  one  another,  as  at  the  firft.    But  I  muft  not  any  further 
profecute  an,  occafional  difcourfe,.  though  that  were  not  fo  diificult  for  mc  to  do,  as  I 

fear 
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fcar  it  would  be  for  the  chymifts  to  give  a  better  account  of  the  other  qualities,  by 
their  principles,  than  they  have  done  of  colours.     And  your  Settntrtus  himfelf  «*»»•  * 
(though  an  author  I  much  value)  would  I  fear  have  been  exceedingly  puzzled  to^,6^ 
refolve,  by  the  tria  prima,  half  that  catalogue  of  problems,  which  he  challenges  the  '*$, 
vulgar  Peripatetics  to  explicate  by  their  four  elements.    And  fuppofing  it  were  true, 
that  fait  or  lulphur  were  the  principle,  to  which  this  or  that  quality  may  be  peculiarly 
referred,  yet  though  he,  that  teaches  us  this,  teaches  us  fomething  concerning  that 
quality,  yet  he  teaches  us  but  fomething.   For  indeed  he  docs  not  teach  us  that,  which 
can  in  any  tolerable  meafurc  fatisfy  an  inquifitive'  fearcher  after  truth.    For  what  is 
it  to  mc  to  know,  that  liich  a  quality  refides  in  fuch  a  principle  or  clement,  whilft  I 
remain  altogether  ignorant  of  the  caufe  of  that  quality,  and  the  manner  of  its  pro- 
duction and  operation  ?    How  little  do  I  know  more  than  any  ordinary  man  of  gra- 
vity, if  I  know  but  that  the  heavinefs  of  mixt  bodu-s  proceeds  from  that  of  the  earth 
they  are  compoted  of,  if  I  know  not  the  rcafon,  why  the  earth  is  heavy  ?  and  how 
little  docs  the  chymift  teach  the  philofopher  of  the  nature  of  purgation,  if  he  only 
tells  him,  that  the  purgative  virtue  of  medicines  refides  in  their  fait?    For,  befides 
that  this  mull  not  be  conceded  without  limitation,  fince  the  purging  parts  of  many 
vegetables  extracted  by  the  water,  wherein  they  are  infufed,  arc  at  mod  but  fuch 
compounded  fa  Its  (I  mean  mingled  with  oil,  and  fpirir,  and  earth,  as  tartar  and 
divers  other  fubjects  of  the  vegetable  kingdom  afford  j)  and  fince  too  that  quickfilvcr 
precipitated  either  with  gold,  or  without  addition,  into  a  powder,  is  wont  to  be 
ftrongly  enough  cathartical,  though  the  chymifts  have  not  yet  proved,  that  either 
gold  or  mercury  have  any  fait  at  all,  much  left  any  that  is  purgative  i  befides  this,  I 
fay,  how  little  is  it  to  me,  to  know,  that  it  is  the  fait  of  the  rhubarb  (for  inftance) 
that  purges,  if  I  find,  that  it  dots  not  purge  as  fait  -,  fince  fcarce  any  elementary  fait 
is  in  fmall  quantity  cathartical ;  and  if  I  know  not  how  purgation  in  general  is  ef- 
fected in  a  human  body  ?  In  a  word,  as  it  is  one  thing  to  know  a  man's  lodging,  and 
another,  to  be  acquainted  with  him  \  fo  it  may  be  one  thing  to  know  the  fubjccV 
wherein  a  quality  principally  refides,  and  another  thing  to  have  a  right  notion  and 
knowledge  of  the  quality  itfclf.    Now  that,  which  I  take  to  be  the  reafon  of  this 
chymical  deficiency,  is  the  fame,  upon  whofe  account  I  think  the  Ariftotclian  and 
divers  other  theories  incompetent  to  explicate  the  origin  of  qualities.    For  I  am  apt 
to  think,  that  men  will  never  be  able  to  explain  the  phasnomcna  of  nature,  while 
they  endeavour  to  deduce  them  only  from  the  prefencc  and  proportion  of  fuch  or 
fuch  material  ingredients,  and  confider  fuch  ingredients  or  elements  as  bodies  in  a 
ftate  of  reft ;  whereas  indeed  the  greateft  part  of  the  affections  of  matter,  and  con- 
fequently  of  the  phenomena  of  nature,  feems  to  depend  upon  the  motion  and  the 
contrivance  of  the  fmall  parts  of  bodies.    For  it  is  by  motion,  that  one  part  of  matter 
ads  upon  another  i  and  it  is,  for  the  moftpart,  the  texture  of  the  body,  upon  which 
the  moving  parts  ftrike,  that  modifies  the  motion  or  impreffion,  and  concurs  with- 
it  to  the  production  of  thofe  effects,  which  make  up  the  chief  part  of  the  naturalift's 
theme. 

But  (fays  Ekvtbcrius )  methinks  for  all  this*  you  have  left  fome  part  of  what  I ' 
alleged,  in  behalf  of  the  three  principles,  unanfwcrcd.    For  all  that  you  have  faid 
will  not  keep  this  from  being  a  ufeful  difcovery,  that  fince  in  the  fait  of  one  concrete, , 
in  the  fulphur  of  another,  and  the  mercury  of  a  third,  the  medicinal  virtue  of  it 
refides  i  that  principle  ought  to  be  fcparated  from  the  reft,  and  there  the  defired  fat- 
ality mult  be  fought  for.  . 
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I  never  denied  (replies  Carneades)  that  the  notion  of  the  tria  prima  may  be  of  fome 
ufc  i  but  (continues  he,  laughing)  by  what  you  now  allege  for  it,  it  will  but  appear, 
that  it  is  ufeful  to  apothecaries,  rather  than  to  philofophers  \  the  being  able  to  make 
things  operative  being  fufficient  to  thole,  whereas  the  knowledge  of  caufes  is  the 
thing  looked  after  by  thefe.  And  let  me  tell  you,  Eleutbcriust  even  this  itfelf  will 
need  to  be  entertained  with  fome  caution. 

For  firft,  it  will  not  prefently  follow,  that  if  the  purgative  or  other  virtue  of  a 
fimple  may  be  eafily  extracted  by  water  or  fpirit  of  wine,  it  rcfides  in  the  fait  or  ful- 
phur of  the  concrete  ;  fince  unlefs  the  body  hath  before  been  refolved  by  the  fire,  or 
lome  other  powerful  agent,  it  will,  for  the  mod  part,  afford  in  the  liquors  I  have 
named,  rather  the  finer  compounded  parts  of  itfelf,  than  the  elementary  ones.  .  As 
I  noted  before,  that  water  will  difiblve  not  only  pure  falts,  but  cryftals  of  tartar, 
gum  arabic,  myrrh  and  other  compound  bodies.  As  alfo  fpirit  of  wine  will  difiblve 
not  only  the  pure  fulphur  of  concretes,  but  likewife  the  whole  fubftance  of  divers 
rcfinous  bodies,  as  benzoin,  the  gummous  parts  of  jalap,  gum  lacca,  and  other 
bodies,  that  are  counted  perfectly  mixt.  And  we  fee,  that  the  extracts  made  either 
with  water  or  fpirit  of  wine  are  not  of  a  fimple  and  elementary  nature,  but  mafifes 
confifting  of  the  loofer  corpufclcs,  and  finer  parts  of  the  concretes  whence  they  are 
drawn ;  fince  by  difiillation  they  may  be  divided  into  more  elementary  fubftances. 

Next,  we  may  confider,  that  even  when  there  intervenes  a  chymical  refolution  by 
the  fire,  it  is  feldom  in  the  faline  or  fulphurcous  principle,  as  fuch,  that  the  defired 
faculty  of  the  concrete  refides  ;  but  as  that  titular  fait  or  fulphur  is  yet  a  mixt  body, 
though  the  faline  or  fulphureous  nature  be  prcdominent  in  it.  For,  if  in  chymical 
reiblutions,  the  leparated  fubftances  were  pure  and  fimple  bodies,  and  of  a  perfect 
elementary  nature  j  no  one  would  be  indued  with  more  fpecific  virtues,  than  another  j 
and  their  qualities  would  differ  as  little  as  do  thofc  of  water.  And  let  me  add  this 
upon  the  by,  that  even  eminent  chy mills  have  differed  themfelves  to  be  reprehended 
by  me  for  their  over-great  diligence  in  purifying  fome  of  the  things  they  obtain  by 
lire  from  mixt  bodies.  For  though  fuch  compleatly  purified  ingredients  of  bodies 
might  perhaps  be  more  fatisfactory  to  our  undcrftanding,  yet  others  are  often  more 
ufeful  to  our  lives;  the  efficacy  of  fuch  chymical  productions  depending  moft  upon 
what  they  retain  of  the  bodies,  whence  they  are  feparated,  or  gain  by  the  new  aflb- 
ciations  of  the  difiipated  among  themfelves ;  whereas,  if  they  were  meerly  elemen- 
tary, their  ufes  would  be  comparatively  very  fmall  j  and  the  virtues  of  fulphurs,  falts, 
or  other  fuch  fubftances  of  one  denomination,  would  be  the  very  fame. 

A  no  by  the  way,  Eieufberius,  I  am  inclined  upon  this  ground  to  think,  that  the 
artilicial  refolution  of  compound  bodies  by  fire  does  not  fo  much  enrich  mankind,  as 
it  divides  them  into  their  fuppofed  principles  as  upon  the  fcore  of  its  making  new 
compounds  by  new  combinations  of  the  diffipatcd  parts  of  the  refolved  body.  For 
by  this  means  the  number  of  mixt  bodies  is  considerably  increafed ;  and  many  of 
thole  new  productions  are  endowed  with  ufeful  qualities  ;  divers  of  which  they  owe 
not  to  the  body,  from  which  they  were  obtained,  but  to  their  newly-acquired 
texture. 

Eur  thirdly,  that,  which  ^principally  to  be  noted,  is  this,  that  as  there  are  divers 
concretes,  whofe  faculties  refidc  in  fome  one  or  other  of  thofc  differing  fubftances,  that 
diymifts  call  their  fulphurs,  falts,  and  mercuries ;  and  confequently  may  be  beft 
obtained,  by  analyzing  the  concrete,  whereby  the  defired  principles  may  be  had  fe- 
vered or  freed  from  the  reft  ;  fo  there  are  others,  wherein  the  nobleft  properties  lodge 
•not  in  the  fair,  or  fulphur,  or  mercury,  but  depend  immediately  upon  the  form,  or 
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(if  you  will)  refult  from  the  determinate  ftru&ure  of  the  whole  concrete ;  and  confe- 
quently  they,  that  go  about  to  extract  the  virtues  of  fuch  bodies,  by  expofing  them 
to  the  violence  of  the  fire,  do  exceedingly  miftakc,  and  take  the  way  to  deftroy  what 
they  would  obtain. 

I  remember  that  Helmont  himfelf  fomewhere  confefies,  that  as  the  fire  betters 
fome  things,  and  improves  their  virtues,  fo  it  fpoils  others,  and  makes  them  degene- 
rate. And  elfewhere  he  judicioufly  affirms,  that  there  may  be  lbmetimes  greater 
virtue  in  a  fimple,  fuch  as  nature  has  made  it,  than  in  any  thing,  that  can  by  the 
fire  be  leparated  from  it.  And  left  you  mould  doubt,  whether  he  means  by  the  vir- 
tues of  things  thofe,  that  are  medical  j  he  has  in  one  place  this  ingenuous  confeflion  ; 
Credo  (fays  he)  Jimplicia  in  fua  Jimplicitate  ejfe  fufficiemia  pro  fanatione  omnium  morlorum. 
Nay,  Bartbius,  even  in  a  comment  upon  Beguinust  fcruples  not  to  make  this  acknow- 
ledgment ;  Valde  abfurdum  eft  (fays  he)  ex  omnibus  rebus  extracla  facer /,  /alia,  quintal  J^l** 
efentias  j  prafertim  ex  Jubftantiis  per  fe  plane  ivl  fubtilibus  vei  homogeneity  qua  Us  funt  Be*'.. 
uniones,  corallia,  mofeus,  ambra,  &c.  Confonantly  whereunto  he  alfo  tells  us  (and  X  J* 
vouches  the  famous  Platerus,  for  having  candidly  given  the  fame  advertifemcnt  to 
his  auditors)  that  fome  things  have  greater  virtues,  and  better  fuited  to  our  human 
nature,  when  unprepared,  than  when  they  have  paft  the  chymifts  fire :  as  wc  fee,  fays- 
my  author,  in  pepper  i  of  which  fome  grains  fwallowed  perform  more  towards  the 
relief  of  a  diftempercd  ftomach,  than  a  great  quantity  of  the  oil  of  the  fame 
fpice. 

It  has  been  (purfues  Carneades)  by  our  friend  here  prcfent  obferved  concerning' 
lalt-petre,  that  none  of  the  fubftances,  into  which  the  fire  is  wont  to  divide  it,  retains 
either  the  tafte,  the  cooling  virtue,  or  fome  other  of  the  properties  of  the  concrete 
and  that  each  of  thofe  fubftances  acquires  new  qualities  not  to  be  found  in  falt-petre 
itfelf.    The  fhining  property  of  the  tails  of  glow-worms  does  furvive  but  fo  Ihort  a 
time  the  little  animal  made  confpicuous  by  it,  that  inquifitive  men  have  not  fcrupled ' 
publickly  to  deride  Baptifta  Porta  and  others ;  who,  deluded  perhaps  with  fome  chy-  • 
mical  furmifes,  have  ventured  to  prefcribe  the  diftillation  of  a  water  from  the  tails  of 
glow-worms,  as  a  fure  way  to  obtain  a  liquor  fhining  in  the  dark.    To  which  I  ftiall : 
now  add  no  other  example  than  that  afforded  us  by  amber ;  which,  whilft  it  remains 
an  intire  body,  is  endowed  with  an  electrical  faculty  of  drawing  to  itfelf  feathers, 
ftraws,  and  fuch  like  bodies ;  which  I  never  could  obferve  cither  in  its  fait,  its  fpirit, 
its  oil,  or  in  the  body  I  remember  I  once  made  by  the  re-union  of  its  divided  ele- 
ments i  none  of  thefe  having  fuch  a  texture  as  the  intire  concrete.    And  however 
chymifts  boldly  deduce  fuch  and  fuch  properties  from  this  or  that  proportion  of  their 
component  principles  ;  yet  in  concretes,  that  abound  with  this  or  that  ingredient,  it  • 
is  not  always  fo  much  by  virtue  of  its  prefence,  nor  its  plenty,  that  the  concrete  is 
qualified  to  perform  fuch  and  fuch  effects  •,  as  upon  the  account  of  the  particular 
texture  of  that  and  the  other  ingredients,  affociated  after  a  determinate  manner  into 
one  concrete-,  though  poflibly  luch  a  proportion  of  that  ingredient  may  be  more  con- 
venient than  another,  for  the  conftituting  of  fuch  a  body.    Thus  in  a  clock,  the  hand 
is  moved  upon  the  dial,  the  bell  is  ftruck,  and  the  other  actions  belonging  to  the 
engine  are  performed,  not  becaufe  the  wheels  arc  of  brafs  or  iron,  or  part  of  one 
metal  and  part  of  another,  or  becaufe  the  weights  are  of  lead  ;  but  by  virtue  of  the 
ftze,  fhape,  bignefs,  and  coaptation  of  the  feveral  parts  -,  which  would  perform  the 
fame  things,  though  the  wheels  were  of  filvcr,  or  lead,  or  wood,  and  the  weights  of' 
ftonc  or  clay,  provided  the  fabric  or  contrivance  of  the  engine  were  the  fame :  though 
8  if 
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it  be  not  to  be  denied,  that  brafs  and  fteel  are  more  convenient  materials  to  make 
clock-wheels  of,  than  lead,  or  wood.  And  to  let  you  fee,  Eleutberius*  that  it  is 
fomctimes  at  leaft,  upon  the  texture  of  the  fmall  parts  of  a  body,  and  not  always 
upon  the  prefence,  or  recefs,  or  increafe,  or  decrement  of  any  one  of  its  principles, 
that  it  may  lofe  fome  fuch  qualities,  and  acquire  fome  fuch  others,  as  arc  thought 
-very  ftrongly  inherent  to  the  bodies  they  refide  in  j  I  will  add  to  what  may,  from 
my  paft  tiilcourfe,  be  referred  to  this  purpofe,  this  notable  example,  from  my  own 
experience ;  that  lead  may,  without  any  additament,  and  only  by  various  applica- 
tions of  the  fire,  lofe  its  colour  •,  and  acquire  fomctimes  a  grey,  lometimes  a  ycljowifh, 
fomctimes  a  red,  fometimes  an  amethyftine  colour  j  and  after  having  part  through 
xhefc,  and  perhaps  divers  others,  again  recover  its  leaden  colour,  and  be  made  a 
^bright  body.  That  alfo  this  lead,  which  is  fo  flexible  a  metal*  may  be  made  as  brittle 
us  glafs,  and  prefently  be  brought  to  be  again  flexible  and  malleable  as  before,  And 
be  fides  that  the  fame  lead,  which  I  find  by  microfcopes  to  be  one  of  the  moll  opa- 
xous  bodies  in  the  world,  may  be  reduced  to  a  fine  tranfparent  glafs ;  whence  yet  it 
may  return  to  an  opacous  nature  again  i  and  all  this,  as  1  faid,  without  the  addition 
of  any  extraneous  body,  and  meerly  by  the  manner  and  method  of  expofing  it  to 
*he  fire. 

But  (fays  Carneades )  after  having  already  put  you  to  fo  prolix  a  trouble,  it  is, 
ximc  for  me  to  relieve  you  with  a  promifc  of  putting  fpeedily  a  period  to  it  •,  and  to 
make  good  that  promife,  I  fhall,  from  all  that  I  have  hitherto  difcourfed  with  you, 
.deduce  but  this  one  propofition  by  way  of  corollary  :  That  it  may  as  yet  be  doubted, 
whether  or  no  there  beany  determinate  number  of  elements ;  or,  if  you  pleafe,  whether  or 
no  all  compound  bodies  do.  confifi  cf  the  fame  number  of  elementary  ingredients  or  material 
principles. 

This  being  but  an  inference  from  the  foregoing  difcourfe,  it  will  not  be  requifite 
.t<>  inGft  at  large  on  the  proofs  of  it ,  but  only  to  point  at  the  chief  of  them*  and 
refer  you  for  particulars  to  what  has  been  already  delivered. 

In  the  :irft  place  then,  from  what  has  been  fo  largely  difcourfed,  it  may  appear, 
that  the  experiments  wont  to  be  brought,  whether  by  the  common  Peripatetics,  or 
by  the  vulgar  chymifts,  to  demonftrate,  that  all  mixt  bodies  arc  made  up  prccifcly 
-either  of  the  four  elements,  or  the  three  hypoftatical  principles,  do  not  evince  what 
they  are  alleged  to  prove.  And  as  for  the  other  common  arguments,  pretended  to 
be  drawn  from  reafon  in  favour  of  the  Ariftotelian  hypothefis  (for  the  chymifts  arc 
wont  to  rely  almoft  altogether  upon  experiments ;)  they  arc  commonly  grounded  upon 
iiich  unreaibnable  or  precarious  fuppofitions,  that  it  is  altogether  as  eafy  and  as  juft 
for  any  man  to  rcjeft  them,  as  for  thofe,  that  take  them  for  granted,  to  afTert  them, 
being  indeed  all  of  them  as  indemonftrable  as  the  conclufion  to  be  inferred  from 
them  i  and  fome  of  them  fo  manifeftly  weak  and  prooflefs,  that  he  muft  be  a  very 
courteous  adverfary,  that  can  be  willing  to  grant  them  i  and  as  unfkilful  a  one,  that 
cm  be  compelled  to  do  fo. 

In  the  next  place,  it  may  be  coofidercd,  if  what  thofe  patriarchs  of  the  Spagyrifls, 
Taracelfus  and  Helmont,  do  on  divers  occafions  pofitively  deliver,  be  true ;  namely, 
that  the  alkaheft  does  refolve  all  mixt  bodies  into  other  principles  than  the  fire,  it 
mull  be  decided,  which  of  the  two  resolutions  (that  made  by  the  alkaheft*  or  that 
made  by  the  fire)  fhall  determine  the  number  of  the  elements,  before  we  can  be 
certain  how  many  there  arc. 

And  in  the  mean  time,  we  may  take  notice  in  the  laft  place,  that  as  the  diftinct 
Albftances,  whercinto  the  alkaheft  divides  bodies,  are  affirmed  to  be  differing  in  na- 
ture 
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turc  from  thole,  whereunto  they  are  wont  to  be  reduced  by  fire,  and  •  to  be  obtained 
from  foinc  bodies  more  in  number  than  from  fomc  others  ;  fincc  he  tells  us,  he  could 
totally  reduce  all  forts  of  ftones  into  fait  only,  whereas  of  a  coal  he  had  two  diftinct 
liquors:  fo,  although  wc  'mould  acquiefce  in  that  refolution  which  is  made  by  fire, 
we  find  not,  that  all  mixt  bodies  are  thereby  divided  into  the  fame  number  of  ele- 
ments and  principles  ;  fomc  concretes  afFording  more  of  them  than  others  do;  nay, 
anil  fometimcs  this  or  that  body  affording  a  greater  number  of  differing  fubftances  by 
one  way  of  management,  than  the  fame  yields  by  another.  And  diey,  that  out  of 
gold,  or  mercury,  or  A/v/frvy-glafs,  will  draw  me  as  many  diftinct  fubftances,  as  I 
can  feparate  from  vitriol,  or  from  the  juice  of  grapes  varioufly  ordered,  may  teach 
me  that,  which  I  lhall  very  thankfully  learn.  Nor  does  it  appear  more  congruous 
to  that  variety,  that  fo  much  conduceth  to  the  perfection  of  the  univerfe,  that  all 
elemented  bodies  be  compounded  of  the  fame  number  of  elements,  than  it  would 
be  for  a  language,  that  all  its  words  mould  confift  of  the  fame  number  of  letters. 
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PART  VI. 

• 

T_T  ERE  Carncadts  having  difpatched  what  he  thought  requifite  to  oppofc  again  ft 
2~~J[  what  the  chymirts  are  wont  to  allege  for  proof  of  the  r  three  principles,  paufed 
a  while,  and  looked  about  him  to  difcover,  whether  it  were  time  for  him  and  his 
friend  to  rejoin  the  reft  of  the  company.  But  Eleutherius  perceiving  nothing  yet  to 
forbid  them  to  profecute  their  difcourfe  a  little  further,  faid  to  ht3  friend  (who  had 
likewife  taken  notice  of  the  fame  thing)  I  half  expected,  Carneadej,  that  after  you 
had  fo  freely  declared  your  doubting,  whether  there  be  any  determinate  number  of 
elements,  you  would  have  proceeded  to  queftion,  whether  there  be  any  elements  at  all. 
And  I  confefs  it  will  be  a  trouble  to  me,  if  you  defeat  mc  of  my  expectation;  efpe- 
ciall  v  fincc  you  fee  the  lcifure  we  have  allowed  us  may  probably  fuffke  to  examine  that 
paradox  ;  becaufe  you  have  fo  largely  deduced  already  many  things  pertinent  to  it, 
that  you  need  but  intimate  how  you  would  have  them  applied,  and  what  you  would 
infer  from  them. 

•  AW//«»«  U  UfUu  tmxti  in  merum  faltm  fut  faxt  aul  Uf  iSiUf  afuffnarratittm  rtJxttrt  ai/jui  mm 

fro/us  Julf  hurt  nut  mtnurio.    Hclmont,  pag-  49°- 
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Carneadis  having  in  vain  reprefented,  that  their  lcifurc  could  be  but  very  (horfr 
that  he  had  already  prated  very  long,  that  he  was  unprepared  to  maintain  fo  great 
and  lo  invidious  a  paradox,  was  at  length  prevailed  with  to  tell  his  friend  ■,  fince, 
Slatiberiusy  y  ou  will  have  me  difcourfe  exiempere  of  the  paradox  you  mention,  I  am 
content  (though  more  perhaps  to  cxprefe  my  obedience,  than  my  opinion)  to  tell  you, 
that  (iuppoling  the  truth  of  Ilelmont's  and  Paracel/us's  alkaheftical  experiments,  if  I 
may  fo  call  them)  though  it  may  icem  extravagant,  yet  it  is  not  abfurd  to  doubt, 
whether,  for  aught  has  been  proved,  there  be  a  necelfity  to  admit  any  elements,  or 
hypoilatical  principles,  at  all. 

And,  as  formerly,  fo  now,  to  avoid  the  necdlefe  trouble  of  difputing  fevcrally  with 
the  Ariftotdians  and  the  chymilts,  I  will  addrd's  myfclf  to  oppofe  them  I  have  lafl: 
named,  becaute  their  doclrinc  about  the  elements  is  more  applauded  by  the  moderns, 
as  pretending  highly  to  be  grounded  upon  experience.  And,  to  deal  not  only  fairly, 
but  favourably  with  them,  I  will  allow  them  to  take  in  earth  and  water  to  their  other 
principles.  Which  I  confcnt  to  the  rather,  that  my  difcourfe  may  the  better  reach 
the  tenets  of  the  Peripatetics ;  who  cannot  plead  for  any  fo  probably,  as  for  thofc 
two  elements ;  that  of  fire  above  the  air  being  generally  by  judicious  men  exploded 
as  an  imaginary  thing  ;  and  the  air  not  concurring  to  compofe  mixt  bodies  as  one  of 
their  elements,  but  only  lodging  in  their  pores,  or  rather  replenilhing,  by  rcafon  of 
its  weight  and  fluidity,  all  thofc  cavities  or  bodies  here  below,  whether  compounded 
or  not,  that  arc  big  enough  to  admit  it,  and  are  not  filled  up  with  any  groflcr  fub- 
itance. 

And,  to  prevent  miftakes,  I  mull  advertifc  you,  that  I  now  mean  by  elements, 
as  thole  chymifts,  that  ipeak  plaineft,  do  by  their  principles,  certain  primitive  and 
fimple,  or  perfectly  unminglcd  bodies  j  which  not  being  made  of  any  other  bodies, 
or  of  one  another,  arc  the  ingredients,  of  which  all  thofc  called  perfectly  mixt  bodies 
arc  immediately  compounded,  and  into  which  they  are  ultimately  refolved:  now 
whether  there  be  any  one  fuch  body  to  be  conftantly  met  with  in  all,  and  each,  of 
thefe,  that  are  faid  to  be  elemented  bodies,  is  the  thing  I  now  qucftion. 

By  this  ftate  of  the  controverfy  you  will,  I  fuppole,  guefs,  that  I  need  not  be  fo 
abfurd,  as  to  deny,  that  there  are  fuch  bodies  as  earth  and  water,  and  quickfdver  and 
fulphur :  but  I  look  upon  earth-  and  water,  as  component  parts  of  the  univerfe,  or 


remptorily  deny,  that  there  may  fometimes  cither  a  running  mercury,  or  a  combuili- 
ble  fubftance  be  obtained  from  a  mineral,  or  even  a  metal ;  yet  I  need  not  concede 
either  of  them  to  be  an  clement  in  the  fenfc  above  declared  j  as  I  (hall  have  occafion 
to  (hew  you  by  and  by. 

To  give  you  then  a  brief  account  of  the  grounds  I  intend  to  proceed  upon,  I 
muft  tell  you,  thnt  in  matters  of  philofophy,  this  feems  to  me  a  fufficicnt  reafon  to 
doubt  of  a  known  and  important  propofuion,  that  the  trutli  of  it  is  not  yet  by  any 
competent  proof  made  to  appear.  And  congruoufly  hereunto,  if  I  (hew,  that  the 
grounds,  upon  which  men  are  perfuaded,  that  there  are  elements,  arc  unable  to 
fatisry  a  confidcring  man,  I  fuppole  my  doubts  will  appear  rational. 

Now  the  considerations,  that  induce  men  to  think,  that  there  are  elements,  may  be 
conveniently  enough  referred  to  two  heads  :  namely,  the  one,  that  it  is  necefiary, 
that  nature  make  ule  of  elements  to  conftitute  the  bodies  that  are  reputed  mixt.  And 
the  other,  that  the  refolution  of  fuch  bodies  manifefts,  that  nature  had  compounded 
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Is  reference  to  the  former  of  thefe  confiderations,  there  are  two  or  three  things, 
that  I  have  to  reprefent.  And  I  will  begin  with  reminding  you  of  the  experiments 
I  not  long  fince  related  to  you  concerning  the  growth  of  pompions,  mint,  and  other 
vegetables  out  of  fair  water.  For  by  thofc  experiments  it  fcems  evident,  that  water 
may  be  tranfmuted  into  all  the  other  elements ;  from  whence  it  may  be  inferred,  bod), 
that  it  is  not  every  thing  chymifls  will  call  fait,  fulphur,  or  lpirit,  that  needs  always 
be  a  primordiate  and  ingene'rable  body  ;  and  that  nature  may  contex  a  plant  (though 
that  be  a  perfectly  mixt  concrete)  without  having  all  the  elements  prcviouily  prefented 
to  her  to  compound  it  of.  And,  if  you  will  allow  the  relation  I  mentioned  out  of 
Monfieur  dt  Rocbai  to  be  true;  then  may  not  only  plants,  but  animals  and  minerals 
too,  be  produced  out  of  water.  And  however  there  is  little  doubt  to  be  made,  but  th  t 
the  plants  my  trials  afforded  me,  as  they  were  like  in  fo  many  other  relpects  to  the  retl  c  f 
the  plants  of  the  fame  denomination  \  fo  they  would,  in  cafe  I  had  reduced  them  to  pu- 
trefaction, have  likewife  produced  worms  or  other  infedts,  as  well  as  the  rcfembling 
vegetables  are  wont  to  do  :  fo  that  water  may,  by  various  fcminal  principles,  be  fucccf- 
lively  tranfmuted  into  both  plants  and  animals.  And  if  we  confider,  that  not  only 
men,  but  even  fucking  children  are,  but  too  often,  tormented  with  folid  llones  ;  and 
that  divers  forts  of  beafls  themfclvcs  (whatever  Helmont  againft  experience  thinks  to 
the  contrary)  may  be  troubled  with  great  and  heavy  flones  in  their  kidneys  and  blad- 
ders, though  they  feed  but  upon  grafs  and  other  vegetables,  that  are  perhaps  but 
difguifed  water  •,  it  will  not  fcem  improbable,  that  even  fomc  concretes  of  a  mineral 
nature  may  likewife  be  formed  of  water. 

We  may  further  take  notice,  that  as  a  plant  may  be  nourifhed,  and  confequcntly 
may  confilt  of  common  water;  fo  may  both  plants  and  animals  (perhaps  even  from 
their  feminal  rudiments)  confift  of  compound  bodies,  without  having  any  thing 
merely  elementary  brought  them  by  nature  to  be  compounded  by  them  :  this  is  evi- 
dent in  divers  men,  who  whillt  they  were  infants  were  fed  only  with  milk,  afterwards 
live  together  upon  flefh,  fifh,  wine,  and  other  perfectly  mixt  bodies.  It  may  be 
feen  alio  in  Ihecp,  who,  on  fome  of  our  Englifh  downs  or  plains,  grow  very  tat  .by 
feeding  upon  the  grafs,  without  fcarcc  drinking  at  all  and  yet  morn  manifeftly  in 
the  maggots,  that  breed  and  grow  up  to  their  full  bignefs  within  the  pulps  of  apple  s, 
pears,  or  the  like  fruit.  We  fee  alfo,  that  dungs,  that  abound  with  a  mixt  fait,  give 
a  much  more  fpeedy  increment  to  corn  and  other  vegetables,  than  water  alone  would 
do :  and  it  hath  been  allured  me  by  a  man  experienced  in  fuch  matters,  that  ibmc- 
timcs,  when,  to  bring  up  roots  very  early,  the  mould  they  were  planted  in  was  made 
over-rich,  the  very  Jubilance  of  the  plant  has  tafled  of  the  dun<z;.  And  let  US  alfo 
confider  a  graft  of  one  kind  of  fruit  upon  the  upper  bougli  of  a  tree  of  another 
kind  ;  as  (for  inftance)  the  fcion  of  a  pear  upon  a  white-thorn  ;  for  there  the  amend- 
ing liquor  is  already  altered,  either  by  the  root,  or  in  its  afcent  by  the  bark,  or  bo:h 
ways,  and  becomes  a  new  mixt  body  :  as  may  appear  by  the  differing  qualities  to  be 
met  with  in  the  faps  of  feveral  trees ;  as  particularly,  the  medicinal  virtue  of  birch- 
water,  which  I  have  ibmetimes  drunk  upon  HtlmonC%  great  and  not  undeferved  com- 
mendation. Now  the  graft,  being  fattened  to  the  llotk,  mud  neceuarily  nourifh  it- 
felf,  and  produce  its  fruit,  only  out  of  this  compound  juice  prepared  for  it  by  the 
flock,  being  unable  to  come  at  any  other  aliment.  And  if  we  confider,  how  much  of 
the  vegetable  he  feeds  upon  may  (as  wc  noted  above)  remain  in  an  animal  •,  we  may 
eafily  luppofe,  that  the  blood  of  that  animal,  who  feeds  upon  this,  though  it  be  a 
wcll-conllituted  liquor,  and  have  all  the  differing  corpufcles,  that  make  it  up,  kept 
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in  order  by  one  prcfiding  form,  may  be  a  (trangely  decompounded  body,  many  of  its 
parts  being  themfclves  decompounded.  So  little  is  it  neceflary,  thac  even  in  the 
mixtures,  which  nature  herfclf  makes  in  animal  and  vegetable  bodies,  ihc  (hould 
have  pure  elements  at  hand  to  make  her  compoQtions  of. 

Having  laid  thus  much  touching  the  conftitution  of  plants  and  animals,  I  might 
perhaps  be  able  to  lay  as  much  touching  that  of  minerals,  and  even  metals,  ir  is 
were  as  eafy  for  us  to  make  experiment  in  order  to  the  production  of  thtfc,  as  of 
thofe.  But  the  growth  or  increment  of  minerals  being  ulually  a  work  of  txcell'.vely 
long  time,  and  for  the  molt  part  performed  in  the  bowels  of  the  earth,  where  we 
cannot  fee  it,  I  mud  mftead  of  experiments  make  ufe,  on  this  occafion,  of  obfer- 
vations. 

That  (tones  were  not  all  made  at  once,  but  that  ibme  of  them  are  now-a  days 
generated,  may  (though  it  be  denied  by  fome)  be  fully  proved  by  icvcral  example^, 
of  which  I  (hall  now  fcarce  alledgc  any  other,  than  that  famous  place  in  kratttt 
known  by  the  name  of  Lis  Caves  Gouticm,  where  the  water  falling  from  the  upper 
parts  of  the  cave  to  the  ground,  dots  prelently  there  condenie  imo  little  (tones,  of 
fuch  figures,  as  the  drops,  falling  either  leverally  or  upon  one  another,  and  coagu- 
lating prelently  into  (lone,  chance  to  exhibit.  Of  thefe  (tones  fome  ingenious  friends 
of  ours,  that  went  a  while  fincc  to  vifit  that  place,  did  mc  the  favour  to  prefent  me 
with  fome,  that  they  brought  thence.  And  I  remember,  that  both  that  iober  relator 
of  his  voyages,  Van  Linfcbotcn^  and  another  good  author,  inform  us,  that  in  the 
diamond  mines  (as  they  call  them)  in  the  Eajl-Iftdies,  when  having  digged  the  earth, 
though  to  no  great  depth,  they  find  diamonds,  and  take  them  qi.ite  away  ;  yet  in  a 
very  few  years  they  find  in  the  fame  place  new  diamonds  produced  tliere  fincc.  i-'rota 
both  which  relations,  efpecially  the  firfl,  it  fccnis  probable,  that  nature  does  not 
always  ltay  for  divers  elementary  bodies,  when  (he  is  to  produce  (lores.  And  as  lor 
metals  themfelves,  authors  of  good  note  allure  us,  that  even  they  were  not  in  the 
beginning  produced  at  once  altogether,  but  have  been  obferved  to  grow ;  fo  that 
what  was  not  a  mineral  or  metal  before,  became  one  afterwards.  Of  this  it  were  eafy 
to  alledgc  many  teltimonies  of  profefled  chy milts.  But  that  they  may  have  the 
greater  authority,  I  (hall  rather  prefent  you  with  a  few  borrowed  from  more  unfuf- 
pedtcd  writers  :  Sulpburis  mineram  (as  the  inouifitive  P.  Fallopius  notes)  qua  uutrix  eft 
caloris  fubterranei  fabri  feu  arcbai  fontium  (J  mineralittm,  infra  terram  ciujftm.  renafci 
tejiantur  biftoria  metallic*.  Sunt  enim  loca,  e  quibus  ft  bsc  anno  fulpbur  ejjcjum  fuerit, 
intermijfa,  fojfione  per  quadriennium,  redeunt  foffores,  &  omnia  fulpbur v,  ut  anteay  rurfus 
inveniunt  plena.  Pliny  relates,  in  Italia  infuta  Uva,  gigni  ferri  met c. Hum.  Strabo  multo 
expreffius  ;  effeffum  ibi  mitallum  femper  regenerari.  Nam  ft  (ffiffio  fpatio  centum  ennorum 
intcrmiitebatur,  tif  itcrum  illuc  revertebantur,  ftffores  reperijfe  maxima*  copiam  ferri 
regeneratum.  Which  hiftory  not  only  is  countenanced  by  Fallepius,  from  the  income, 
which  the  iron  of  that  ifland  yielded  the  duke  of  Florence  in  his  time;  but  is  men- 
tioned more  exprefsly  to  our  purpofe  by  the  learned  Cefalpimis  :  Vena  (fays  he)  ferri 
copicfiffima  eft  in  Italia  ;  ob  earn  nobilttata  Ilva  Tyrrbeni  meris  infula  incredibili  ccpia 
ttiam  neftris  temporilus  earn  gignens  :  Nam  terra,  qua  eruitur,  dum  vena  effoditur  tola, 
procedente  tempore  in  venam  cenvertitur.  Which  latt  claufe  is  therefore  very  notable, 
becaufe  from  thence  we  may  deduce,  that  earth,  by  a  metalline  plailick  principle 
latent  in  it,  may  be  in  procefs  of  time  changed  into  a  metal.    And  even  •  Agriccla 

•  In  Ljgiii,  ad  Sflgom  tfpidum,  in  f  rat  it  trvitur  ftrrum.  f(JJii  ad  ahitstiwm  tiftdantam  aclij.  Id  dtttnaie 
itnatum,  daiuoftditur,  nan  alit.r  at  llvit  frrrum. 
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himfelf,  though  the  chymifts  complain  of  him  as  their  adverfary,  acknowledges  thus 
HUich  and  more;  by  telling  us,  that  at  a  town  called  Saga  in  Germany,  they  dig  up 
iron  in  the  fields,  by  finking  ditches  two  foot  deep  •,  and  adding,  that  within  the 
(pace  often  years  the  ditches  arc  digged  again  for  iron  lince  produced,  as  the  lame 
metal  is  wont  10  be  obtained  in  Ilva.  Alio  concerning  lead,  not  to  mention  what 
even  Galen  notes,  that  it  will  incrcafc  both  in  bulk  and  weight,  if  it  be  long  kept  in 
vaults  or  cellars,  where  the  air  is  grof>  and  thick,  as  he  collects  from  the  lwelling  of 
thofc  pieces  of  lead,  that  were  employed  to  fallen  together  the  parts  of  old  ftatues. 
Not  to  mention  this,  I  fay,  Boccaaus  Certcldus,  as  1  find  him  quoted  by  a  diligent 
writer,  has  this  pafiage  touching  the  growth  of  lead:  b'ejfuiarum  mens  (fays  he)  in 
lletruria,  FUrtHtU  civitati  immmens,  lapidcs  plumbarios  be- bet ;  qui  ft  excidantur,  brevi 
tempcris /patio,  nozis  increment:!  tnflaurantur  ;  ut  (annexes  my  author)  tradit  Btccacius 
Certaldus,  qui  id  compertijjimum  ejj'e  fatbit.  Nihil  he  novi  <jl  ;  fed  dc  eodem  Plinius, 
lib.  3  4.  Htjl.  Natur.  cap.  1  7 .  dudum  prodidit,  inquiens,  miruM  in  bis  folis  plutnli  me- 
tallts,  quod  derehtla  fertilius  revivtfeunt.  In  plumbarits  fecundo  lapide  ab  Amberga  ditlis 
cd  afhm  recrementa  congefta  in  cumulos,  expeftta  foltbtis  pluviifque  pmcis  annis,  reddunt 
fuum  metallum  cum  feencre.  I  might  add  to  tlicfc  (continues  Carncades)  many  things^ 
that  I  have  met  with  concerning  the  generation  of  gold  and  filver.  But  for  fear  of 
wanting  time,  1  fhall  mention  but  two  or  three  narratives.  The  firft  you  may  find 
recorded  by  GerLardus,  the  phyfick  profcllbr,  in  thcic  words  :  In  valle  (fays  he) 
Jcacbimica  argentum  gramius  modo  £•?  more  e  lapidibus  miner*  velut  e  radice  excrevijfe 
digiti  longitudtne,  tefis  ejl  Dr.  Schrctertts,  qui  eju/modi  vtnas  afpetfu  jucundas  cj?  admi- 
rabiks  domi  fu.e  a.'iis  fpe  monjlravit  Q  donuvit.  Item  aqua  crru/ea  inventa  ejl 
ylnr.fberg.fy  uti  argentum  erat  adbuc  in  primo  ente,  que  coagulata  redaila  ejl  in  calcem 
feci  is  bom  argenti. 

Tin  other  two  relations  I  have  not  met  with  in  Latin  authors,  and  yet  they  are 
both  very  memorable  in  thcmielvcs,  and  pertinent  to  our  prefent  purpofc. 

The  Grit  I  met  with  in  the  commentary  of  Johannes  i  alebius  upon  the  Kleine  Baur, 
in  which  that  inuuftrious  chymift  relates,  with  imny  circumilances,  that  at  a  mine- 
town  (if  I  may  fo  Eagli'h  the  German  Bergjlit)  right  miles  or  leagues  diftant  from 
Strtijlurg  called  Marnsktrcb,  a  workman  came  to  the  overieer,  and  defired  employ- 
ment ;  Luc  he  telling  him,  that  there  was  not  any  of  the  bell  fort  at  prefent  for  him, 
added,  that  till  he  could  be  preferred  to  lomc  Inch,  lie  might  in  the  mean  time,  to 
av  oid  i  itncls,  work  in  a  grove  or  mine  pit  dicreabouts,  which  at  that  time  was  little 
♦ftc'-med.  This  workman,  alter  fonie  weeks  labour,  had  by  a  crack  appearing  in 
the  (tone  upon  a  itroke  given  near  the  wall,  an  invitation  given  him  to  work  his  way 
through;  which  as  loon  as  he  had  done,  hii  eyes  were  faulted  by  a  mighty  (tone  or 
lump,  which  ftood  in  the  middle  of  the  cleft  (that  had  a  hollow  place  behind  it) 
upright,  and  in  fhew  like  an  armed  man ;  but  confuted  of  pure  fine  lilver  having  no 
vein  or  ore  by  it,  or  any  other  additament,  but  ftood  there  free,  having  only  under 
foot  fomething  like  a  burnt  matter ;  and  yet  this  one  lump  held  in  weight  above 
1000  marks,  which,  according  to  the  Dutch  account,  makes  500  pound  weight  of 
fine  iilver.  From  which  and  other  circumftanccs  my  author  gathers,  that  by  the 
warmth  of  the  place,  the  noble  metalline  i'pirits,  (fulphurcous  and  mercurial)  were 
carried  from  the  neighbouring  galleries  or  vaults,  through  other  Imaller  crack1;  and 
clefts  into  that  cavity,  that  there  collected  as  in  a  clofe  chamber  or  cellar;  whereinto 
when  they  were  gotten,  they  did  in  procefs  of  time  fettle  into  the  fore-mentioned 
precious  mal's  of  metal. 
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The  other  German  relation  is  of  that  great  traveller  and  laborious  chymift  'Joannes 
(not  Georgius)  Agricola;  who,  in  his  notes  upon  what  Poppius  .has  written  of  anti- 
mony, relates,  that  when  he  was  among  the  Hungarian  mines  in  the  deep  groves, 
he  obferved,  that  there  would  often  arifc  in  them  a  warm  (team,  (not  of  that  malig- 
nant fort,  which  the  Germans  call  Sbwadt,  which,  fays  he,  is  a  mere  poifon,  and 
often  fuffbeates  the  diggers)  which  faftened  itfelf  to  the  walls ;  and  that  coming 
again  to  review  it  after  a  couple  of  days,  he  difcerned,  that  it  was  all  very  fall,  and 
glittering :  whereupon,  having  collected  it  and  diftillcd  it  per  retortam,  he  obtained 
from  it  a  fine  fpirit ;  adding,  that  the  mine-men  informed  him,  that  this  lteam  or 
damp  (as  the  Englifhmen  alfo  call  it,  retaining  the  Dutch  term)  would  at  laft  have 
become  a  metal,  as  gold  or  filver. 

I  refer  (fays  Ccrneades)  to  another  occafion,  the  ufc  that  may  be  made  of  thefe 
narratives  towards  the  explicating  the  nature  of  metals ;  and  that  of  fixed  nets,  mal- 
leablcnei's,  and  fome  other  qualities  confpicuous  in  them.  And  in  the  mean  time, 
this  1  may  at  prefent  deduce  from  thefe  obfervations  \  that  it  is  not  very  probable, 
that  whenlbever  a  mineral,  or  even  a  metal,  is  to  be  generated  in  the  bowels  of  the 
earth,  nature  needs  to  have  at  hand  both  fait  and  fulphur,  and  mercury  to  compound 
it  of :  for,  not  to  urge,  that  the  two  laft  relations  fecm  lefs  to  favour  the  chymifts 
than  Arifiotk,  who  would  have  metals  generated  of  certain  halitus  or  fteams,  the 
lore-mentioned  obfervations  together  make  it  feem  more  likely,  that  the  mineral 
earths,  or  thole  metalline  fteams  (wherewith  probably  fuch  earths  are  plentifully 
imbued)  do  contain  in  them  fome  feminal  rudiment,  or  fomething  equivalent  there- 
unto ■,  by  whofe  plaltick  power  the  reft  of  the  matter,  though  perhaps  tcrreftrial  and 
heavy,  is,  in  tract  of  time,  falhioned  into  this  or  that  metalline  ore-,  almoft  (as  I 
formerly  noted)  as  that  fair  water  was  by  the  feminal  principle  of  mint,  pompions, 
and  other  vegetables,  contrived  into  bodies  anfwerable  to  fuch  feeds.  And  that  fuch 
alterations  of  tcrreftrial  matter  are  not  impoffible,  feems  evident  from  that  notable 
practice  of  the  boilers  of  falt-petre,  who  unanimoufly  obferve,  as  wejl  here  in  England 
as  in  other  countries,  that  if  an  earth  pregnant  with  nitre  be  deprived,  by  the  affufion 
vf  water,  of  all  its  true  and  difibluble  fait,  yet  the  earth  will,  after  fome  years,  yield 
them  fait  petrc  again  :  for  which  reafon,  fome  of  the  eminent  and  (kilfulleft  of  them 
keep  it  in  heaps  as  a  perpetual  mine  of  falt-petre.  Whence  it  may  appear,  that  the 
feminal  principle  of  nitre,  latent  in  the  earth,  does,  by  degrees,  transform  the  neigh- 
bouring matter  into  a  nitrous  body :  for  though  I  deny,  that  fome  volatile  nitre 
may,  by  fuch  earths,  be  attraded  (as  they  fpeak)  out  of  the  air,  yet  that  the  inner - 
molt  parts  of  fuch  great  heaps,  that  lie  fo  remote  from  the  air,  mould  borrow  from 
it  all  the  nitre  they  abound  with,  is  not  probable,  for  other  rcafons  befides  the  rc- 
morenefs  of  the  air,  though  I  have  not  the  lcifure  to  mention  th^-m. 

And  I  remember,  that  a  perfon  of  great  credit,  and  well  acquainted  with  the 
ways  of  making  vitriol,  affirmed  to  me,  that  he  had  obferved,  that  a  kind  of  mine- 
ral, which  abounds  in  that  fait,  being  kept  within  doors,  and  not  cxpofed  (as  is 
tifual)  to  the  free  air  and  rains,  did  ot  itfelf  in  no  very  long  time  turn  into  vitriol, 
not  only  in  the  outward  or  fupcrficial,  but  even  in  the  internal  and  molt  central 
parts. 

And  I  alfo  remember,  that  I  met  with  a  certain  kind  of  marchafite,  that  lay  toge- 
ther h  great  quantities  under  ground,  which  did,  even  in  my  chamber,  in  fo  tew 
hours  begin  of  itfelf  to  turn  into  vitriol,  that  we  need  not  diftrult  the  newly 
recited  narrative.  But  to  return  to  what  I  was  faying  of  nitrc  •,  as  nature  made  this 
lalt-jetre  out  of  the  once  almoft  inodorous  earth  it  was  bred  in,  and  did  not  find  a 
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•very  (linking  and  corroGve  acid  liquor,  and  a  (harp  alcalizate  fait  to  compound  it  of, 
though  thcfe  be  the  bodies,  into  which  the  fire  d'uTolves  it  j  fo  it  were  not  ncceflary, 
that  nature  fhould  make  up  all  metals  and  other  minerals  of  pre-cxiftent  fait,  and  ful- 
pluir,  and  mercury,  though  luch  bodies  might  by  fire  be  obtained  from  it.  Which 
one  consideration  duly  weighed  is  very  confidcrable  in  the  preientcontroverfy  :  and  to 
this  agree  well  the  relations  of  our  two  German  chymifts  j  for  befides  that  it  cannot 
be  convincingly  proved,  it  is  not  fo  much  as  likely,  that  fo  languid  and  moderate  a 
heat,  as  that  within  the  mines,  (hould  carry  up  to  fo  great  a  height,  though  in  the 
form  of  fumes,  fait,  fulphur,  and  mercury  •,  fince  wc  find  in  our  diftillations,  that  it 
requires  a  confiderable  degree  of  fire  to  raife,  fo  much  as  to  the  height  of  one  foot, 
not  only  fait,  but  even  mercury  itfclf  in  clofe  vcficls.  And  if  it  be  objected,  that 
it  feems  by  the  ftink,  that  is  fometimes  obferved,  when  lightning  falls  down  here 
below,  that  fulphureous  fleams  may  afcend  very  high  without  any  extraordinary 
degree  of  heat;  it  may  be  anfwered,  among  other  things,  that  the  fulphur  of  filver 
is  by  chymifts  faid  to  be  a  fixt  fulphur,  though  not  altogether  fo  well  dlgefted  as  that 
of  gold. 

But  (proceeds  Carneades)  if  it  had  not  been  to  afford  you  fome  hints  concerning 
the  origin  of  metals,  I  need  not  have  deduced  any  thing  from  thefe  obfervations ;  ic 
not  being  neceffary  to  the  validity  of  my  argument,  that  my  deductions  from  them 
Ihould  be  irrefragable,  becaufe  my  adverfaries  the  Ariftotclians  and  vulgar  chymifts 
do  not,  I  prefume,  know  any  better  than  1,  a  priori,  of  what  ingredients  Nature 
compounds  metals  and  minerals.  For  their  argument  to  prove,  that  thofe  bodies  are 
made  up  of  fuch  principles,  is  drawn  a  pqfteriori;  1  mean  from  this,  that  upon  the 
analyfis  of  mineral  bodies  they  arc  refolved  into  thofe  differing  fubftances.  That  we 
may  therefore  examine  this  argument,  let  us  proceed  to  confider,  what  can  be 
alledged  in  behalf  of  the  elements  from  the  refolutions  of  bodies  by  the  fire ;  which 
you  remember  was  the  fecond  topick,  whence  I  told  you  the  arguments  of  my  adver- 
faries were  defumed. 

And  that  I  may  firft  difpatch  what  I  have  to  fay  concerning  minerals,  I  will  begin 
the  remaining  part  of  my  difcourfe  with  considering  how  the  fire  divides  them. 

And  firft,  I  have  partly  noted  above,  that  though  chymifts  pretend  from  fome  to 
draw  fait,  from  others  running  mercury,  and  from  others  a  fulphur  j  yet  they  have  not 
hitherto  taught  us,  by  any  way  in  tub  among  them,  to  fcparate  any  one  principle, 
whether  fait,  fulphur,  or  mercury,  from  all  forts  of  minerals  without  exception. 
And  thence  I  may  be  allowed  to  conclude,  that  there  is  not  any  of  the  elements,  that 
is  an  ingredient  of  all  bodies,  fince  there  arc  fome,  of  which  it  is  not  fo. 

In  the  next  place,  fuppofing,  that  either  fulphur  or  mercury  were  obtainable  from 
all  forts  of  minerals ;  yet  ftill  this  fulphur  or  mercury  would  be  but  a  compounded, 
not  an  elementary  body,  as  1  told  you  already  on  another  occafion.  And  certainly 
he,  that  takes  notice  of  the  wonderful  operations  of  quickfilver,  whether  it  be  com- 
mon, or  drawn  from  mineral  bodies,  can  fcarce  be  fo  inconsiderate  as  to  think  it  of 
the  very  fame  nature  with  that  immature  and  fugitive  fubftance,  which  in  vegetables 
and  animals  chymifts  have  been  pleafcd  to  call  their  mercury.  So  that  when  mer- 
cury is  got  by  the  help  of  the  fire  out  of  a  metal  or  other  mineral  body,  if  wc  will  not 
fuppofe,  that  it  was  not  pre-exiftent  in  it,  but  produced  by  the  attion  of  the  fire  upon 
the  concrete,  we  may  at  leaft  fuppofe  this  quickfilver  to  have  been  a  perfect  body  of 
its  own  kind  (though  perhaps  lels  heterogeneous  than  more  fecondary  mixts)  which 
happened  to  be  mingled  per  minima,  and  coagulated  with  the  other  fubftances,  wherecf 
the  metal  or  mineral  coniirted.    As  may  be  exemplified,  partly  by  native  vermilion, 
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wherein  the  quickfilver  and  fulphur  being  cxquifitely  blended  both  with  one  another, 
and  that  other  coarfe  mineral  ftufF  (whatever  it  be)  that  harbours  them,  make  up  a 
red  body  differing  enough  from  both ;  and  yet  from  which  part  of  quickfilver,  and 
of  the  fulphur,  maybe  eafdy  enough  obtained;  partly  by  thofe  mines,  wherein 
nature  has  fo  curiouily  incorporated  filver  with  lead,  that  it  is  extremely  difficult,  and 
yet  poffible  to  feparate  the  former  out  of  the  latter  •,  and  partly  too  by  native  vitriol, 
wherein  the  metalline  corpufekrs  arc  by  {kill  and  indullry  leparablc  from  the  feline 
ones,  though  they  be  fo  con-coagulated  with  them,  that  the  whole  concrete  is  reckoned 
a  nong  falts. 

And  here  I  further  obferve,  that  I  never  could  fee  any  earth  or  water,  properly 
fo  called,  feparatcd  from  cither  gold  or  filver,  (to  name  now  no  other  metalline 
bodies  •,)  and  therefore  to  retort  the  argument  upon  my  adversaries,  I  may  conclude, 
that  fince  there  are  fome  bodies,  in  which,  for  aught  appears,  there  is  neither  earth 
nor  water  I  may  be  allowed  to  conclude,  that  neither  of  thofe  two  is  an  univerfal 
ingredient  of  all  thofe  bodies,  that  are  counted  perfectly  mixt,  which  1  defire  you 
would  remember  againft  anon. 

It  may  indeed  be  objected,  that  the  reafon,  why  from  gold  or  filver  we  cannot 
feparate  any  moifture,  is,  becaufe  that  when  it  is  melted  out  of  the  ore,  the  vehement 
fire  requifite  to  its  fufion  forced  away  all  the  aqueous  and  fugitive  moifture ;  and  the 
like  fire  may  do  from  the  materials  of  gljfs.  To  which  I  fhall  anfwer,  that  I  remem- 
ber I  read  not  long  fince  in  die  learned  Jcfepbus  Accjla  •,  who  relates  it  upon  his  own 
obfervation,  that  in  Anerica  (where  he  long  lived)  there  is  a  kind  of  filver,  which 
the  Indians  call^/w,  and  fometimes  (fays  he)  they  find  pieces  vt  ry  fine  and  pure  like 
to  fmall  round  roots,  the  which  is  rare  in  that  metal,  but  ufual  in  gold ;  concerning 
which  metal  he  tells  us,  that  befides  this  they  find  fome,  which  they  call  gold  in 
grains,  which  he  tells  us  are  fmall  morfels  of  gold,  that  they  find  whole  without 
mixture  of  any  other  metal,  which  hath  no  need  of  melting  or  refining  in  the  fire. 

I  remember,  that  a  very  fkilful  and  credible  perfon  affirmed  to  me,  that  being  i;i 
the  Hungarian  mines  he  had  the  good  fortune  to  fee  a  mineral,  that  was  there  digged 
up,  wherein  pieces  of  gold  of  the  length,  and  alio  almoft  of  the  bignefs  of  a  human 
finger,  grew  in  the  ore,  as  if  they  had  been  parts  and  branches  of  trees. 

And  I  have  myfelf  fccn  a  lump  of  whitifti  mineral,  that  was  brought  as  a  rarity 
to  a  great  and  knowing  prince,  wherein  there  grew  here  and  there  in  the  ftone,  which 
looked  like  a  kind  or  fpar,  divers  little  lumps  of  fine  gold,  (for  fuch  I  was  allured 
that  trial  had  manifefted  it  to  be)  fome  of  them  feeming  to  be  about  the  bignefs  of 
peas. 

But  that  is  nothing  to  what  our  Ac/la  f  fubjoins,  which  is  indeed  very  memo- 
rable |  namely,  that  of  the  morfels  of  native  and  pure  gold,  which  we  lately  heard 
him  mentioning,  he  had  now  and  then  feen  fome  weighed  many  pounds :  to  which 
1  fhall  add,  that  I  myfelf  have  fccn  a  lump  of  ore  not  long  fince  digged  up,  in  whole 
ftony  part  there  grew,  almoft  like  trees,  divers  parcels,  though  not  of  gold,  yet  of 
(what  perhaps  mincralifts  will  more  wonder  at)  another  metal,  which  feemcd  to  be 
very  pure  or  unmixt  with  any  heterogeneous  fubftances,  and  were  fome  of  them  as 
big  as  my  finger,  if  not  bigger.  But  upon  obfervations  of  this  kind,  though  perhaps 
I  could,  yet  I  muft  not  at  prefenr,  dwell  any  longer. 

•  Anfhfi  Na-ural  and  "oral  Hiflory  of  thr  IU:ei,  I       r.  c.  /.  tlft, 

f  o«x  Aitfa  in  the  fore  litcd  place,  and  the  pafligc  of  P&g  quoted  by  hiin. 
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To  proceed  therefore  now  (fays  Carneadts)  to  the  confideration  of  the  analyfis  of 
vegetables,  although  my  trials  give  me  no  caufe  to  doubt,  but  that  out  of  moft  of 
them  five  differing  fubftances  may  be  obtained  by  the  fire,  yet  I  think  it  will  not  be 
fo  eafily  demonftrated,  that  thefe  deferve  to  be  called  elements  in  the  notion  above 
explained. 

And  before  I  defcend  to  particulars,  I  fhall  repeat  and  premife  this  general  con- 
fideration, that  thefe  differing  fubftances,  that  are  called  elements  or  principles,  differ 
not  from  each  other  as  metals,  plants,  and  animals,  or  as  fuch  creatures  as  arc  imme- 
diately produced  each  by  its  peculiar  feed,  and  conftitutcs  a  diftinct  propagab'c  fort  of 
creatures  in  the  univerfe ;  but  thefe  are  only  various  fchemes  of  matter  or  fubftances, 
that  differ  from  each  other,  but  in  confiftence  (as  running  mercury  and  the  fame  metal 
congealed  by  the  vapour  of  lead)  and  fome  very  few  other  accidents,  as  taftc,  or 
fmell,  or  inflammability,  or  the  want  of  them.  So  that  by  a  change  of  texture,  not 
impoffible  to  be  wrought  by  the  fire  and  other  agents,  that  have  the  faculty,  not  only 
to  diffociate  the  fmall  parts  of  bodies,  but  afterwards  to  conned  them  after  a  new 
manner,  the  fame  parcel  of  matter  may  acquire  or  lofe  fuch  accidents,  as  may  fuffice 
to  denominate  it  fait,  or  fulphur,  or  earth.  If  I  were  fully  to  clear  to  you  my  ap- 
prchenfions  concerning  this  matter,  I  fhould  perhaps  be  obliged  to  acquaint  you  with 
divers  of  the  conjectures  (for  I  muft  yet  call  them  no  more)  I  have  had  concerning 
the  principles  of  things  purely  corporeal :  for  though,  becaufe  I  fecm  not  fatisficd 
with  the  vulgar  doctrines,  either  of  the  Peripatetic  or  Paracelfian  fchools  many  of 
thofe,  that  know  me  (and  perhaps  among  them,  Eleutberius  himfelf)  have  thought 
me  wedded  to  the  Epicurean  hypothefis  (as  others  have  miftaken  me  for  an  Hclmon- 
tian)  yet  if  you  knew  how  little  converfant  I  have  been  with  Epicurean  authors,  and 
how  great  a  part  of  Lucretius  himfelf  I  never  yet  had  the  curiofity  to  read,  you 
would  perchance  be  of  another  mind  :  efpecially  if  I  were  to  entertain  you  at  large, 
I  fay  not  with  my  prefent  notions,  but  with  my  former  thoughts  concerning  the 
principles  of  things.  But,  as  I  faid  above,  fully  to  clear  my  apprehenfions  would 
require  a  longer  difcourfe  than  we  can  now  have. 

For  I  fhould  tell  you,  that  I  have  fometimes  thought  it  not  unfit,  that  to  tlie  prin- 
ciples, which  may  be  afligned  to  things,  as  the  world  is  now  conftituted,  we  fhould, 
if  we  confidcr  the  great  mafs  of  matter,  as  it  was  whilft  the  univerfe  was  in  making, 
add  another,  which  may  conveniently  enough  be  called  an  architectonic  principle  or 
power;  by  which  1  mean  thole  various  determinations,  and  that  fkilful  guidance  of 
the  motions  of  the  fmall  parts  of  the  univcrfal  matter  by  the  moft  wile  author  of 
things,  which  were  neceflary  at  the  beginning  to  turn  that  confufed  chaos  into  this 
orderly  and  beautiful  world ;  and  efpecially  to  contrive  the  bodies  of  animals  and 
plants,  and  the  feeds  of  thole  things,  whole  kinds  were  to  be  propagated.  For  I 
confefs  I  cannot  well  conceive,  how  from  matter,  barely  pot  into  motion,  and  t'lcn 
left  to  itfelf,  there  could  emerge  fuch  curious  labncks,  as  the  bodies  of  men  a  d 
perfect  animals,  and  fuch  yet  more  admirably  contrived  parcels  of  nutccr,  as  the  lccd3 
of  living  creatures. 

I  sh"u j  d  likewife  tell  you  upon  what  grounds,  and  in  what  fenfe,  I  fufpech'd  the 
principles  of  the  world,  as  it  now  is,  to  be  three,  matter,  motion  and  reft :  I  lay, 
as  the  world  now  i^,  becaufe  the  prefent  fabric  of  the  univerfe,  and  efpecially  li.e 
feeds  of  tilings  together  with  tii-  eftabUfhed  courle  of  nature,  is  a  requisite  or  con- 
dition, upon  whole  Recount  divers  things  v.. ay  be  in.ide  out  by  our  three  principles, 
which  otherwife  would  be  very  hard,  if  poffibie,  to  explicate. 
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I  shoold  moreover  declare  in  general  (for  I  pretend  not  to  be  able  to  do  it  other- 
wife)  not  only  why  I  conceive  tha*  colours,  odours,  taftes,  fluidnefs  and  folidify,  and 
thotc  other  qualities,  that  diverfiiy  and  denominate  bodies,  may  intelligibly  be  de- 
duced from  thefe  three  \  but  how  two  of  the  three  Epicurean  principles  (which,  I 
need  not  tell  you,  arc  magnitude,  figure,  and  weight)  arc  themfelves  dcducible  from 
matter  and  motion  •,  fince  the  latter  of  thcle  varioufly  agitating,  and,  as  it  were,  dif- 
tracting  the  former,  mull  needs  disjoin  its  parts  •,  which  being  actually  feparated, 
mult  each  of  them  ncceffarily  both  be  of  fome  fize,  and  obtain  lbmc  lhape  or  other. 
Nor  did  I  add  to  our  principles  the  Ariftotclian  privation,  partly  for  other  realbns, 
which  1  mult  not  now  itay  to  infill  on  •,  and  partly,  becaufe  it  feems  to  be  rather  an 
anrecedent,  or  a  terminus  a  quo,  than  a  true  principle,  as  the  ftarting-poft  is  none  of 
the  horfe's  legs  or  limbs. 

I  should  alfo  explain,  why  and  how  I  made  reft  to  be,  though  not  fo  confiderable 
a  principle  of  things,  as  motion,  yet  a  principle  of  them  partly,  becaufe  it  is  (for 
aught  we  know)  as  antient  at  leaft  as  it,  and  depends  not  upon  motion,  nor  any  other 
quality  of  matt  a ;  and  partly,  becaufe  it  may  enable  thr  body,  in  which  it  happens 
to  be,  both  to  continue  in  a  Hate  of  reft,  till  lbmc  external  force  put  it  out  of  that 
ftate,  and  to  concur  to  the  productions  of  divers  changes  in  the  bodies,  that  hit 
againft  it,  by  either  quite  Hopping  or  leiTening  their  motion  (whilft  the  body  for- 
merly at  reft  receives  all  or  part  of  it  into  itfclf)  or  elfe  by  giving  a  new  biafs,  of 
lbmc  other  modification,  to  motion,  that  is,  to  the  grand  and  primary  inftrumenr, 
whereby  nature  produces  all  the  changes  and  other  qualities,  that  are  to  be  met  with 
in  the  world. 

I  should  likewife,  after  all  this,  explain  to  you  how,  although  matter,  motion, 
and  reft,  fecmed  to  me  to  be  the  catholic  principles  of  the  univerfe,  I  thought  the 
principles  of  particular  bodies  might  be  commodioufly  enough  reduced  to  two ; 
namely  matter,  and  (what  comprehends  the  two  other,  and  their  effects)  the  refult* 
or  aggregate,  or  complex  of  thofe  accidents,  which  arc  the  motion  or  reft  (for  in 
fome  bodies  both  arc  not  to  be  found)  the  bignefs,  figure,  texture,  and  the  thence  re- 
fill ring  qualities  of  the  fmall  parts,  which  are  neceffary  to  entitle  the  body,  whereto 
they  belong,  to  this  or  that  peculiar  denomination  ;  and  difcriminating  it  from  others,, 
to  appropriate  it  to  a  determinate  kind  of  things  (as  yellownefs,  fixednefs,  fuch  a 
degree  of  weight,  and  of  ductility,  do  make  the  portion  of  matter  wherein  they 
concur,  to  be  reckoned  among  perfect  metals,  and  obtain  the  name  of  gold j)  this 
aggregate  or  rcfult  of  accidents  you  may,  if  you  pleafe,  call  cither  itructure,  or 
texture  (though  indeed  that  do  not  fo  properly  comprehend  the  motion  of  the  con- 
ftituent  paits,  cfpecially  in  cafe  fome  of  them  be  fluid)  or  what  other  appellation 
ihall  appear  tnoft  expreffivc.  Or  if,  retaining  the  vulgar  term,  you  will  call  it  the 
form  or  the  tlung  it  denominates,  I  fhall  not  much  oppofc  it  •,  provided  the  word 
be  interpreted  to  mean  but  what  I  have  cxprcficd,  and  not  a  fcholaftic  fubftantial 
form,  which  fo  many  intelligent  men  prolefs  to  be  to  them  altogether  unintel- 
ligible. 

Bu  r  (fays  Cirnrades)  if  you  remember,  that  it  is  a  fceptic  fpeaks  to  you,  and  that 
k  is  not  fo  much  my  prcfent  tafk  to  make  afiertions  as  to  fuggeft  doubts,  I  hope  you 
will  look  upon  what  1  have  propofed,  rather  as  a  narrative  ol  my  former  conjectures 
touching  the  principles  of  things,  than  as  a  rcfolure  declaration  of  my  prej'cnt  opi- 
nions of  them  i  H';,:rially  fmcc  although  they  cannot  but  appear  very  much  to  their 
tiil'ad  vantage,  if  you  confider  them  as  they  arc  propofed,  without  thofe  reafons  and 
explanation*,  by  which  I  could  perhaps  make  them  appear  much  lei's  extravagant  •,  yet 
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I  want  time  to  offer  you  what  may  be  alleged  to  clear  and  countenance  thefi:  notions ; 
my  defign  in  mentioning  them  unto  you  at  prefent  being,  partly,  to  bring  fome  light 
and  confirmation  to  divers  paffages  of  my  difcourie  to  you  ;  partly,  to  fhew  you, 
that  I  do  not  (as  you  feem  to  have  fufpected)  embrace  all  Epicurus\  principles,  but 
diflent  from  him  in  fome  main  things,  as  well  as  from  Arijtotle  and  the  chy milts,  in 
others  and  partly  alfo,  or  rather  chiefly,  to  intimate  to  you  the  grounds,  upon  which 
I  like  wife  difler  from  Htlmont  in  this,  that  whereas  he  afcribes  almoft  all  things,  and 
even  difeafes  themfelves,  to  their  determinate  feeds,  I  am  of  opinion,  that  befidrs  the 
peculiar  fabrics  of  the  bodies  of  plants  and  animals  (and  perhaps  alfo  of  fome  meeds 
and  minerals)  which  I  take  to  be  effects  of  feminal  principles,  there  are  many  other 
bodies  in  nature,  which  have  and  deferve  diftinct  and  proper  names,  but  yet  do  but 
refult  from  fuch  contextures  of  the  matter  they  arc  made  of,  as  may  without  determi- 
nate feeds  be  effected  by  heat,  cold,  artificial  mixtures  and  compofitions,  and  divers 
other  caufes,  which  fometimes  nature  imploys  of  her  own  accord,  and  oftentimes  man 
by  his  power  and  fkill  makes  ufe  of,  to  fafhion  the  matter  according  to  his'intentions. 
This  may  be  exemplified  both  in  the  productions  of  nature,  and  in  thofe  of  art :  of 
the  firft  fort  I  might  name  multitudes  ;  but  to  fhew  how  flight  a  variation  of  textures, 
without  addition  of  new  ingredients,  may  procure  a  parcel  of  matter  divers  names, 
and  make  it  be  looked  upon  as  different  things  j 

I  shall  invite  you  to  obferve  with  me,  that  clouds,  rain,  hail,  fnow,  froft,  and 
ice,  may  be  but  water,  having  its  parts  varied  as  to  their  fizc  and  diftancc  in  refpect 
of  each  other,  and  as  to  motion  and  red.  And  among  artificial  productions  we  may 
take  notice  (to  fkip  the  cryftals  of  tartar)  of  glafs,  regulus  martis  ftcllatus,  and  par- 
ticularly of  the  fugar  of  lead ;  which,  though  made  of  that  infipid  metal  and  four 
fait  of  vinegar,  has  in  it  a  fweetnefs  furpafling  that  of  common  fugar,  and  divers 
other  qualities,  which  being  not  to  be  found  in  either  of  its  two  ingredients,  muft  be 
confefled  to  belong  to  the  concrete  itfelf,  upon  the  account  of  its  texture. 

This  confideration  premifed,  it  will  be,  I  hope,  the  more  eafy  to  perfuade  you, 
that  the  fire  may  as  well  produce  fome  new  textures  in  a  parcel  of  matter,  as  deltroy 
the  old. 

Wherefore  hopin?,  that  you  have  not  forgot  the  arguments  formerly  employed 
againll  the  doctrine  of  the  tria  prima ;  namely,  that  the  fait,  fulphur,  and  mercury, 
into  which  the  fire  feems  to  refolve  vegetable  and  animal  bodies,  are  yet  compounded^ 
not  fimple  and  elementary  l'ubftanccs  ;  and  thrt  (as  appeared  by  the  experiment  of 
pompions)  the  tria  prima  may  be  made  out  of  water  ■,  hoping,  I  fay,  that  you  re- 
member thefe,  and  the  other  things,  that  1  formerly  rcprcfented  to  the  fame  purpoJe, 
I  (hall  now  only  add,  that  if  we  doubt  not  the  truth  of  fome  of  Hchnc ;;/'s  relations, 
we  may  well  doubt,  whether  any  of  thefe  heterogeneities  be  (I  fay,  not  pre-ex  fttnr, 
fo  as  to  convene  together,  when  a  plant  or  animal  is  to  be  conftitutcd,  but)  lb  much 
as  in-exiltcnt  in  the  concrete,  whence  they  are  obtained,  when  the  chymiit  iirft  goes 
about  to  relblve  it.  Kor,  not  to  infiil  upon  the  un -infl ammable  fpirit  of  fuch  con- 
cretes, becaufe  that  may  be  pretended  to  be  but  a  mixture  of  phlegm  and  fait,  the 
oil  or  fulphur  of  vegetables  or  animals  is,  according  to  him,  reducible  by  the  help  of 
lixiviate  falls  into  foap ;  as  that  foap  is  by  the  help  of  repeated  dillillations  from  a 
caput  mcrtuum  of  chalk  into  infipid  water.  And  as  forthelalinc  fubftance,  that  it  ems 
feparablc  from  mixt  bodies,  the  fame  •  Ilelme/tt's  trials  give  us  caufe  to  think,  that 

•  Omwt  attttm  aha!!  addita  fingHttlint  in  ajutum  Hjuertm,  qni  tantfrm  mtra  fJ  Jimflex  aqua  fit,  r/Juritur 
(ut  vUtrt  tfi  in/afene,  lezuno  Ufide,  Wc  J  quclii)  ftr  adjviuia fixa Jcmtn ^.nguUtnu  dtfonu.  HslnXMt. 
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it  may  be  a  production  of  the  fire,  which,  by  rranfporting  and  othcrwife  altering  the 

partie'es  of  the  matter,  does  bring  it  to  a  lalme  nature. 

For  I  know  (fays  he,  in  the  place  forme  ly  alleged  to  another  purpofe)  a  way  to 
reduce  all  (tones  into  a  mere  fait  of  equal  weight  with  the  ftone,  whence  it  was  pro- 
duced, and  that  without  any  of  the  kail  either  fulphur  or  mercury  ;  which  aflevera- 
tion  of  my  author  would  perhaps  (rem  lefs  incredible  to  you,  if  I  uurft  acqua  nt  you 
with  all  1  could  fay  upi.n  that  fubject.  And  hence  by  the  way  you  may  alio  con- 
clude, that  the  f  Iphur  and  mercury,  as  they  call  them,  thit  chymifts  are  wont  to 
obtain  from  compound  bodies  by  the  fire,  may  polfibly  in  many  cafes  be  the  produc- 
tions of  it;  fince  if  the  fame  bodies  had  been  wrought  upon  by  the  agents  employed 
by  Helmut,  they  would  have  yielded  neither  fulphur  nor  mercury  -,  and  thofe  portions 
of  them,  which  the  fire  would  have  prefented  us  in  the  form  of  fulphureous  and 
mercurial  bodies,  would  have,  by  Ilclmonfs  method,  been  exhibited  to  us  in  the  form 
of  fait.  . 

But  though  (fays  Eleutberius)  you  have  alleged  very  plaufible  arguments  againft 
the  tria  prima,  yet  I  fee  not  how  it  will  be  poflible  for  you  to  avoid  acknowledging, 
that  earth  and  water  are  elementary  ingredients,  thougli  not  of  mineral  concretes, 
yet  of  all  animal  and  vegetable  bodies ;  fince  if  any  of  thefe,  of  what  fort  foever, 
be  committed  to  diftillation,  there  is  regularly  and  conftantly  fcparated  from  it  a 
phlegm  or  aqueous  part,  and  a  taput  mcrtuum  or  earth. 

I  readily  acknowledge  (anfwers  Carneada)  it  is  not  fo  eafy  to  reject,  water  and 
earth  (and  efpecially  the  former)  as  it  is  to  reject  the  tria  prima,  from  being  the  ele- 
ments of  mixt  bodies;  but  it  is  not  every  difficult  thing,  that  is  impoflible. 

I  consider  then,  as  to  water,  that  the  chief  qualities,  which  make  men  give  that 
name  to  any  vifible  fubftance,  are,  that  it  is  fluid  or  liquid,  and  that  it  is  infipid  and 
inodorous.    Now,  as  for  the  tafte  of  thefe  qualities,  I  think  you  have  never  leen  any 
of  thofe  fcparated  fubftances,  that  the  chymifts  call  phlegm,  which  was  perfectly  de- 
void both  of  tafte  and  fmell :  and  if  you  object,  that  yet  it  may  be  rcalbnably  fup- 
pofed,  that  fince  the  whole  body  is  liquid,  the  mafs  is  nothing  but  elementary  water 
faintly  imbued  with  fome  of  the  faline  or  fulphureous  parts  of  the  fame  concrete, 
which  it  retained  with  it  upon  its  feparation  from  the  other  ingredients :  to  this  I 
anfwer,  that  this  objection  would  not  appear  fo  ftrong  as  it  is  plaufible,  if  chymifts 
underftand  the  nature  of  fluidity  and  compactnefs ;  and  that,  as  I  formerly  obferved, 
to  a  body's  being  fluid  there  is  nothing  neceflary,  but  that  it  be  divided  into  parts 
fmall  enough  •,  and  that  thefe  parts  be  put  into  fuch  a  motion  among  themfelves,  as 
to  glide  fome  this  way,  and  fome  that  way,  along  each  other's  furfaces.    So  that  al- 
though a  concrete  were  never  fo  dry,  and  had  not  any  water  or  other  liquor  in-exiftent 
in  it,  yet  fuch  a  comminution  of  its  parts  may  be  made,  by  the  fire  or  other  agents, 
as  to  turn  a  great  portion  of  them  into  liquor.    Of  this  truth  I  will  give  an  inftancc,. 
employed  by  our  friend  here  prcfent,  as  one  of  the  moft  conducive  of  his  experiments 
to  illuftrate  the  nature  of  falts.    If  you  take,  then,  fea-falt,  and  melt  it  in  the  fire, 
to  free  it  from  the  aqueous  parts,  and  afterwards  diftil  it  with  a  vehement  fire  from 
burnt  clay,  or  any  other,  as  dry  a  caput  mortuum  as  you  pleafe,  you  will,  as  chymifts 
confefs  by  teaching  it,  drive  over  a  good  part  of  the  fait  in  the  form  of  a  liquor. 
And  to  fatisfy  fome  ingenious  men,  that  a  great  part  of  this  liquor  was  ftill  true  fea- 
falt,  brought  by  the  operation  of  the  fire  into  corpufcles  fo  fmall,  and  perhaps  fo 
advantageoufly  ftiaped,  as  to  be  capable  of  the  form  of  a  fluid  body,  he  did  in  my 
prefence  pour  to  fuch  fpiritual  falts  a  due  proportion  of  the  fpirit  (or  fait  and  phlegm) 
of  urine,  whereby  having  evaporated  the  luperfluous  moifturc,  he  loon  obtained  fuch 
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another  concrete,  both  as  to  tafte  and  fmcll,  and  eafy  fublimablenefs,  as  common 
(alt  armoniae,  which  you  know  is  made  up  of  grols  and  undiftillcd  fca-falt,  united 
with  the  falts  of  urine  and  of  foot,  which  too  arc  very  near  of  kin  to  each  otlier. 
And  further,  to  manifeft,  that  the  corpufcles  of  fea-falt  and  the  faline  ones  of  the 
urine  retain  their  feveral  natures  in  this  concrete,  he  mixt  it  with  a  convenient  quantity 
of  fait  of  tartar,  and  committing  it  to  diftillation,  foon  regained  his  fpirit  of  urine 
in  a  liquid  form  by  itfelf,  the  fea-falt  ftaying  behind  with  the  Lit  of  tartar.  Where- 
fore it  is  very  pofliblc,  that  dry  bodies  may  by  the  fire  be  reduced  to  liquors  without 
any  fcparation  of  elements,  but  barely  by  a  certain  kind  of  diffipatioH  and  comminu- 
tion of  the  matter,  whereby  its  parts  are  brought  into  a  new  ftate.    And  if  it  be 
(till  objected,  that  the  phlegm  of  mixt  bodies  mult  be  reputed  water,  becaulc  fo  weak 
a  tafte  needs  but  a  very  fmall  proportion  of  fait  to  impart  it ;  it  may  be  replied, 
that,  for  aught  appears,  common  fait  and  divers  other  bodies,  though  they  be  dif- 
tilled  never  lb  dry,  and  in  never  fo  clole  veficls,  will  yield  each  of  them  pretty  ftorc 
of  a  liquor,  wherein  though  (as  I  lately  noted)  faline  corpufcles  abound,  yet  there 
is  bcfidcs  a  large  proportion  of  phlegm,  as  may  eafdy  be  dilcovered  by  coagulating 
the  faline  corpufcles  with  any  convenient  body ;  as  I  lately  told  you,  our  friend  coa- 
gulated part  of  the  fpirit  of  fait  with  fpirit  of  urine ;  and  as  I  have  divers  times 
Separated  a  fait  from  oil  of  vitriol  itfelf  (though  a  very  ponderous  liquor,  and  drawn 
from  a  faline  body)  by  boiling  it  with  a  juft  quantity  of  mercury,  and  then  wafhing 
the  newly  coagulated  fait  from  the  precipitate  with  fair  water.    Now  to  what  can  we 
more  probably  afcribe  this  plenty  of"  aqueous  fubftance  afforded  us  by  the  diftillation 
of  fuch  bodies,  than  unto  this,  that  among  the  various  operations  of  the  fire  upon 
the  matter  of  a  concrete,  divers  particles  or  that  matter  are  reduced  to  fuch  a  ftiape 
and  bignefs,  as  is  rcquifite  to  compofc  fuch  a  liquor,  as  chymifts  are  wont  to  call 
phlegm  or  water  ?    How  1  conjecture  this  change  may  be  effected,  it  is  neither  necef- 
iary  for  me  to  tell  you,  nor  poflible  to  do  fo  without  a  much  longer  difcourfe  than 
were  now  feafonable.    But  1  defire  you  would,  with  me,  reflect  upon  what  I  formerly 
told  you,  concerning  the  change  of  quickfilver  into  water;  for  that  water  having 
but  a  very  faint  tafte,  if  any  whit  more  than  divers  of  thofe  liquors,  that  chymifts 
refer  to  phlegm,  by  that  experiment  it  feems  evident,  that  even  a  metalline  body, 
and  therefore  much  more  fuch  as  are  but  vegetabl.-  or  animal,  may  by  a  funple  ope- 
ration of  the  fire  be  turned  in  great  part  into  water.    And  fince  thole  I  dilpute  with 
are  not  yet  able  out  of  gold,  or  filver,  or  divers  other  concretes,  to  feparate  any  thing 
like  water ;  1  hope  I  may  be  allowed  to  conclude  againft  them,  that  water  itfelf  is  not 
an  univerfal  and  prc-exiftent  ingredient  of  mixt  bodies. 

But  as  for  thofe  chymifts,  that,  luppofin.;  with  me  the  truth  of  what  Helmont  re- 
lates of  the  alkaheft's  wonderful  effects,  have  a  right  to  prels  me  with  his  authority 
concerning  them,  and  to  allege,  that  he  could  tranfmutc  all  reputed  mixt  bodies  into 
infipid  and  mere  water-,  to  thofe  I  (hall  rcprefent,  that  though  his  affirmations  con- 
clude ftrongly  againft  the  vulgar  chymifts  (againft  whom  I  have  not  therefore  fcrupled 
to  employ  them)  fince  they  evince,  that  the  commonly  reputed  principles  or  ingre- 
dients of  things  are  not  permanent  and  indeftrucYible,  fince  diey  may  be  further  re- 
duced into  infipid  phlegm  differing  from  them  all ;  yet  till  we  can  be  allowed  to 
examine  this  liquor,  I  think  it  not  unreafonable  to  doubt  whether  it  be  not  fomething 
elfc  than  mere  water.  For  I  find  not  any  other  realbn  given  by  Helmont  of  his  pro- 
nouncing it  fo,  than  that  it  is  infipid.  Now  fapour  being  an  accident  or  an  affection 
of  matter,  that  relates  to  our  tongue,  palate,  and  other  organs  of  tafte,  it  may  very 
poflibly  be,  that  the  fmall  pans  of  a  body  may  be  of  fuch  a  fize  and  fliapc,  as  cither 
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by  their  extreme  littlencfs,  or  by  their  flendernefs,  or  by  their  figure,  to  be  unable 
to  pierce  into  and  make  perceptible  impreffion-upon  the  nerves  or  membranous  parts 
of  the  organs  of  taftc,  and  yet  may  be  fit  to  work  otherwife  upon  divers  other 
bodies  than  mere  water  can,  and  conlequently  to  difclofe  itfelf  to  be  of  a  nature  far 
enough  from  elementary.  In  filk  dyed  red  or  of  any  other  colour,  whilft  many  con- 
tiguous threads  make  up  a  fkein,  the  colour  of  the  filk  is  confpicuous  ;  but  if  only  a 
very  few  of  them  be  looked  upon,  the  colour  will  appear  much  fainter  than  before. 
But  if  you  take  out  one  fimple  thread,  you  (hall  not  eafily  be  able  to  difcern  any 
colour  at  all  ■,  fo  fubtile  an  object  having  not  the  force  to  make  upon  the  optic  nerve 
an  impreflion  great  enough  to  be  taken  notice  of.  It  is  alfo  obferved,  that  the  beft 
fort  of  oil  olive  is  almoft  taftelefs  j  and  yet  I  need  not  tell  you  how  exceedingly  di- 
ftant  in  nature  oil  is  from  water.  The  liquor,  into  which  I  told  you,  upon  the  rela- 
tion of  Lully  an  eye-witnefs,  that  mercury  might  be  tranfmutcd,  has  fometimes  but  a 
very  languid,  if  any  tafle ;  and  yet  its  operations,  even  upon  fome  mineral  bodies, 
are  very  peculiar.  Quickfilvcr  itfelf  alfo,  though  the  corpufcles  it  confifts  of  be  fo 
very  fmall,  as  to  get  into  the  pores  of  that  clofeft  and  compacted  of  bodies,  gold,  is 
yet  (you  know)  altogether  taltelefs.  And  our  Helmont  feveral  times  tells  us,  that  fair 
water,  wherein  a  little  quantity  of  quickfilver  has  lain  for  fome  time,  though  it  ac- 
quire no  certain  taftc  or  other  fenfible  quality  from  the  quickfilver  yet  it  has  a  power 
to  deftroy  worms  in  human  bodies  •,  which  he  does  much,  but  not  caulelefsly  extol. 
And  1  remember,  a  great  lady,  that  had  been  eminent  for  her  beauty  in  divers  courts, 
confeficd  to  me,  that  this  infipid  liquor  was  of  all  innocent  wafties  for  the  face  the  beft, 
that  flic  ever  met  with. 

And  here  let  me  conclude  my  difcourfe,  concerning  fuch  waters  or  liquors  as  I 
hive  hitherto  been  examining,  with  thefe  two  confiderations.  Whereof  the  firft  is,  that 
by  rcalbn  of  our  being  wont  to  drink  nothing  but  wine,  beer,  cyder,  or  other  ftrongly 
tailed  liquors,  there  may  be  in  feveral  of  thofe  liquors,  that  are  wont  to  pafs  for  m- 
lipid  phlegm,  very  peculiar  and  diftintt  tallcs,  though  unheeded  (and  perhaps  not 
to  be  perceived)  by  us.  For  to  omit  what  naturalifts  affirm  of  apes  (and  which  pro- 
bably may  be  true  of  divers  other  animals)  that  they  have  a  more  exquifite  palate 
than  men  among  men  themfelves,  thole,  that  are  wont  to  drink  nothing  but  water, 
may  (as  I  have  tried  in  myfclf)  dilccrn  very  fenfibly  a  gre;it  difference  of  taftes  in  fe- 
veral water?,  which  one  unaccuftomed  to  drink  water  would  take  to  be  all  alike  in- 
fipid. And  this  is  the  firft  of  my  two  confiderations.  The  other  is,  that  it  is  not 
impoflible,  that  the  corpufcles,  into  which  a  body  is  diflipated  by  the  fire,  may  by 
the  operation  of  the  fame  fire  have  their  figures  fo  altered,  or  may  be  by  alfociations 
with  one  another  brought  into  little  mafles  of  fuch  a  fize  and  (hapc,  as  not  to  be  fit 
to  make  fenfible  impreliions  on  the  tongue.  And  that  you  may  not  think  fuch  altera- 
tions iinpoffible,  be  pleafcd  to  confidcr  with  me,  that  not  on'y  the  fharpeft  fpirit  of 
vinegar  having diflblved  as  much  coral  as  ic  can,  will  coagulate  with  it  into  a  fub- 
ftance,  which,  though  fohlblc  in  water  like  fait,  is  incomparably  left  ftrongly  tailed 
than  the  vinegar  was  before ;  but  (what  is  more  confidcrablc)  though  the  acid  falts, 
that  arc  carried  up  with  quickfilver,  in  the  preparation  of  common  Uiblimate,  are  fo 
lharp,  that  beinp  moillcncd  with  water  it  will  corrode  fome  of  the  metals  themfelves-, 
yet  this  corrofive  fublimate  being  twic  or  thrice  re-fublimed  with  a  full  proportion  of 
infipid  quickfilvcr,  conltitutes  "(as  you  know)  that  factitious  concrete,  which  the 
chymilb  call  mercurius  dulds ;  not  becaufc  it  is  fwect,  but  becaule  the  fharpnefs  of 
the  corrofive  falts  is  fo  taken  away  by  their  combination  with  the  mercurial  corpufcles, 
that  the  whole  mixture,  when  k  is  prepared,  is  judged  to  be  infipid. 
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Akd  thus  (continues  Carneades)  haying  given  you  fome  reafons,  why  I  rcfufe  to 
admit  elementary  water  for  a  conftant  ingredient  of  mixt  bodies,  it  will  be  eafy  for 
me  to  give  you  an  account,  why  I  alio  reject  earth. 

For  firft,  it  may  well  be  lulpecled,  that  many  fubftances  pals  among  chymifts 
under  the  name  of  earth,  becauic,  like  it,  they  are  dry,  and  heavy,  and  lixt ;  which 
yet  are  very  far  from  an  elementary  nature.  This  you  will  not  think  impro- 
bable, if  you  recall  to  mind  what  I  formerly  told  you  concerning  what  chymifts  call 
the  dead  earth  of  things,  and  efpcciaUy  touching  the  copper  to  be  drawn  from  the ' 
caput  mcrtuutn  of  vitriol ;  and  if  alio  you  allow  me  to  fubjoin  a  cafual,  but  memo- 
rable experiment,  made  by  Jshanrui  Agricela  upon  the  terra  dam/iata  of  brimftone. 
Our  author  then  tells  us  (in  his  notes  upon  Popius)  that  in  the  year  162 1  he  made  an 
oil  of  fulphur  ;  the  remaining  faeces  he  reverberated  in  a  moderate  fire  fourteen  days  ; 
afterwarus  he  put  them  well  luted  up  in  a  wind  oven,  and  gave  them  a  ftrong  fire  for 
fix  hours,  purpofing  to  calcine  the  feces  to  a  perfect  whitenefs,  that  he  might  make 
fomethir.g  elfe  out  of  them.  But  coming  to  break  the  pot,  he  found  above  but  very 
litde  farces,  and  thole  grey  and  not  white  -,  but  beneath  there  lay  a  fine  red  regulus, 
which  ho  rirft  marvelled  at,  and  knew  not  what  to  make  of,  being  well  allured,  that 
not  the  lea;t  thing,  befides  the  farces  of  the  fulphur,  came  ipto  the  pot ;  and  that  the 
fulphur  itfclf  had  only  been  duTolved  in  unlced-oil.  This  regulus  he  found  heavy 
and  malleable  almoft  as  lead  •,  having  caufed  a  goldfmith  to  draw  him  a  wire  of  it, 
he  found  it  to  be  of  the  faireft  copper,  and  fo  rightly  coloured,  that  a  Jew  of  Prague 
offered  him  a  great  price  for  it.  And  of  this  metal  he  fays  he  had  twelve  loth  (or  lix 
ounces)  out  of  one  pound  of  alhes  or  faeces.  And  this  ftory  may  well  incline  us  to 
AifpccT;,  that  fince  the  caput  nwrtuum  of  the  fulphur  was  kept  fo  long  in  the  fire,  be- 
fore it  was  found  to  be  any  thing  elfe  than  a  terra  damnatat  there  may  be  divers  other 
rcfidences  of  bodies,  which  are  wont  to  pafs  only  for  the  terreltrial  fxxes  of  things 
and  therefore  to  be  thrown  away,  as  foon  as  the  diftillation  or  calcination  of  the  body 
that  yielded  them  is  ended ;  which  yet,  if  they  were  long  and  fkilfully  examined 
by  the  fire,  would  appear  to  be  differing  from  elementary  earth.  And  I  have  taken 
notice  of  the  unwarrantable  forwardnels  of  common  chymifts  to  pronounce  things 
ufelefs  feces,  by  obfervin~  how  often  they  reject  the  caput  morluum  of  verdigrcafc  j 
which  is  yet  fo  far  from  deferving  that  name,  that  not  only  by  ftrong  fires,  and  con- 
venient additamcnts,  it  may  in  fome  hours  be  reduced  into  copper,  but  with  a  certain 
flux  powder  I  (bmetimes  make  for  recreation,  I  have  in  two  or  three  minutes  obtained 
that  metal  from  it.  To  which  I  may  add,  that  having  for  trial's  fake  kept  Venetian 
talc  in  no  lefs  a  heat  than  that  of  a  glais-furnace,  I  found,  after  all  the  brurit  of  the 
fire  it  had  indured,  the  remaining  body,  though  brittle  and  difcoloured,  had  not  loft 
very  much  of  its  former  bulk,  and  feemcd  ftill  to  be  nearer  of  kin  to  talc,  than  to 
mcer  earth.  And  I  remember  too,  that  a  candid  mincralift,  famous  for  his.  Ikill  in 
trying  of  ores,  requeuing  me  one  day  to  procure  him  a  certain  American  mineral 
earth  of  a  virtuofo,  who,  he  thought,  would  not  rcfufe  me ;  I  inquired  of  him,  why 
he  feemed  fo  greedy  of  it :  he  confefied  to  me,  that  this  gentleman  having  brought 
that  earth  to  the  public  fay-mafters;  and  upon  their  being  unable  by  any  means  to 
bring  it  to  fufion,  or  make  it  fly  away,  he  (the  relator)  had  procured  a  little  of  it ; 
and  having  tried  it  with  a  peculiar  flux,  feparated  from  it  near  a  third  part  of  pure 
gold  i  fo  great  miftak«  may  be  committed  in  hafti'y  concluding  things  to  be  uiclefs 
earth. 

NtxT,  it  may  be  fuppofed,  that  as  in  the  refolution  of  bodies  by  the  fire,  fome  of 
the  diflipated  parts  may,  by  their  various  occurfion  occafioned  by  the  heat,  be  brought 
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to  (lick  together  fo  clofely,  as  to  conftitute  corpufcles  too  heavy  for  the  fire  to  carry 
away  ;  the  aggregate  of  which  corpufcles  is  wont  to  be  called  aflies  of  earth  j  fo  other 
agents  may  rcfolvc  the  concrete  into  minute  parts  after  fo  differing  a  manner,  as  not 
to  produce  any  caput  morluum,  or  dry  and  heavy  body.  As  you  may  remember 
Htlmont  above  informed  us,  that  with  his  great  diffolvcnt  he  divided  a  coal  into 
two  liquid  and  volatile  bodies  equiponderant  to  the  coal,  without  any  dry  or  fixt  refi- 
dence  at  all. 

And  indeed,  I  fee  not,  why  it  mould  be  neccflary,  that  all  agents,  that  refolve 
bodies  into  portions  of  differing  qualified  matter,  mull  work  on  them  the  fame  way, 
and  divide  them  into  juft  fuch  parts,  both  for  nature  and  number,  as  the  fire  difli  pates 
them  into.    For  fince  (as  I  noted  before)  the  bulk  and  fhapc  of  the  fmall  parts  of 
bodies,  together  with  their  fitnels  and  unfitnefs  to  be  eafily  put  into  motion,  may 
make  die  liquors,  or  other  fubftanccs  fuch  corpufcles  compofe,  as  much  to  differ 
from  each  other,  as  do  fome  of  the  chymical  principles :  why  may  not  l'omething 
happen  in  this  cafe,  not  unlike  what  is  ufual  in  the  grofTer  divifions  of  bodies  by 
mechanical  inftruments  ?  where  we  fee,  that  fome  tools  reduce  wood,  for  inftance, 
into  parts  of  fevcral  (hapes,  bignefs,  and  other  qualities,  as  hatchets  and  wedges 
divide  it  into  groffer  parts  j  fome  more  long  and  (lender,  as  fplinters  j  and  fome 
more  thick  and  irregular,  as  chips  ,  but  all  of  confiderable  bulk  :  but  files  and  faws 
make  a  comminution  of  it  into  duft  j  which,  as  all  the  others,  is  of  the  more  folid 
fort  of  parts    whereas  others  divide  it  into  long  and  broad,  but  thin  and  flexible 
parts,  as  do  planes.    And  of  this  kind  of  parts  itfclf  there  is  alfo  a  variety,  accord- 
ing to  the  difference  of  the  tools  employed  to  work  on  the  wood  ;  the  (havings  made 
by  the  plane  being  in  fome  things  differing  from  thofc  (hives  or  thin  and  flexible  pieces 
of  wood,  that  are  obtained  by  borers,  and  thefe  from  fome  others  obtainable  by 
other  tools.    Some  chymical  examples  applicable  to  this  purpofe  I  have  clfewhere 
given  you.    To  which  I  may  add,  that  whereas,  in  a  mixture  of  fulphur  and  fait  of 
tartar  well  melted  and  incorporated  together,  the  action  of  pure  fpirit  of  wine  di- 
gefted  on  it  is  to  feparate  the  fulphureous  from  the  alcalizate  parts,  by  diflblving  the 
former,  and  leaving  the  latter,  the  action  of  wine  (probably  upon  the  fcore  of  its 
copious  phlegm)  upon  the  fame  mixture,  is  to  divide  it  into  corpufcles  confiding  of 
both  alcalizate  and  fulphureous  parts  united.    And  if  it  be  objected,  that  this  is  but 
a  factitious  concrete ;  I  anfwer,  that  however  the  inftance  may  fcrvc  to  illuftrate  what 
I  propofed,  if  not  to  prove  it    and  that  nature  herfelf  doth  in  the  bowels  of  the 
earth  make  decompounded  bodies,  as  we  fee  in  vitriol,  cinnabar,  and  even  in  fulphur 
itfclf-,  I  will  not  urge,  that  the  fire  divides  new  milk  into  five  differing  fubftanccs ; 
but  rennet  and  acid  liquors  divide  it  into  a  coagulated  matter  and  a  thin  whey:  and 
on  the  other  fide,  churning  divides  it  into  butter  and  butter-milk,  which  may  either 
of  them  yet  be  reduced  to  other  fubftances  differing  from  the  former.    I  will  not  prefs 
this,  I  lay,  nor  other  mftances  of  this  nature,  becaufe  I  cannot  in  few  words  anfwer 
what  may  be  objected,  that  thefe  concretes  fequcftered  without  the  help  of  the  fire 
may  by  it  be  further  divided  into  hypoftatical  principles.    But  I  will  rather  reprefent, 
that  whereas  the  fame  fpirit  of  wine  will  diffociate  the  parts  of  camphire,  and  make 
them  one  liquor  wkh  itielfj  aqua  fortis  will  alfo  disjoin  them,  and  put  them  into  mo- 
tion -,  but  fo  as  to  keep  them  together,  and  yet  alter  their  texture  into  the  form  of  an 
oil.    I  know  alfo  an  uncompounded  liquor,  that  an  extraordinary  chymilt  would  not 
Allow  to  be  fo  much  as  faline,  which  doth  (as  I  have  tried)  from  coral  itfclf  (as  fixt 
as  divers  judicious  writers  aflert  that  concrete  to  be)  not  only  obtain  a  noble  tincture, 
without  the  intervention  of  nitre  or  other  falts,  but  will  carry  over  the  tincture  in 

diftUlauon. 


Digitized  by  Google 


The   Sceptical  Chymist. 


577 


diftillation.  And  if  fomc  rcafons  did  not  forbid  mc,  I  could  now  tell  you  of  a  men- 
ftruum  I  make  myfelf,  that  doth  more  oddly  difibciate  the  parts  of  minerals  very  fixe 
in  the  fire.  So  that  it  feems  not  incredible,  that  there  may  be  fomc  agent  or  way  of 
operation  found,  whereby  this  or  that  concrete,  if  not  all  firm  bodies,  may  be  ic- 
folvcd  into  parts  fo  very  minute  and  fo  apt  to  ftick  dole  to  one  another,  that  none  of 
them  may  be  fixt  enough  to  ftay  belund  in  a  ftrong  fire,  and  to  be  incapable  of  dif- 
tillation ;  nor  confequently  to  be  looked  upon  as  earth.  But  to  return  to  ffelmmt, 
the  fame  author  fomewhere  fupplies  me  with  another  argument  againft  the  earth's 
being  iuch  an  element,  as  my  adverfarics  would  have  it.  For  he  fomewhere  affirms, 
that  he  can  reduce  all  the  tcrreftrial  parts  of  mixt  bodies  into  infipid  water  •,  whence 
we  may  argue  againft  the  earth's  being  one  of  their  elements,  even  from  that  notion 
of  elements,  which  you  may  remember  Pbiloponus  recited  out  of  Arijiotle  himfelf, 
when  he  lately  difputcd  for  his  chymifts  againft  Tbemifiius.  And  here  we  may  on  this 
occafion  confider,  that  fince  a  body,  from  which  the  fire  hath  driven  away  its  loofer 
parts,  is  wont  to  be  looked  upon  as  earth,  upon  the  account  of  its  being  endowed 
with  both  thefe  qualities,  taftlefsnefs  and  fixednefs  (for  fait  of  tartar,  though  fixed, 
pafles  not  among  the  chymifts  for  earth,  becaufc  it  is  ftrongly  tailed)  if  it  be  in  the 
power  of  natural  agents  to  deprive  the  caput  mortuum  of  a  body  of  cither  of  thofe 
two  qualities,  or  to  give  them  both  to  a  portion  of  matter,  that  had  them  not  both 
be/ore,  the  chymifts  will  not  eafily  define  what  part  of  a  refolved  concrete  is  earth, 
and  make  out,  that  that  earth  is  a  primary,  fimplc,  and  indcftruflable  body.  Now 
there  are  fome  cafes,  wherein  the  more  fkilful  or  the  vulgar  chymifts  themfelvcs  pre- 
tend to  be  able,  by  repeated  cohobations,  and  other  fit  operations,  to  make  the 
diftilled  parts  of  a  concrete  bring  itjs  own  caput  mortuum  over  the  helm,  in  the  form 
of  a  liquor ;  in  which  ftatc  being  both  fluid  and  volatile ;  you  will  eaiily  believe  it 
would  not  be  taken  for  earth.  And  indeed  by  a  fkilful,  but  not  vulgar,  way  of  - 
managing  fomc  concretes,  there  may  be  more  cffe&ed  in  this  kind,  than  you  perhaps 
would  cafily  think.  And  on  the  other  fide,  diat  either  earth  may  be  generated,  or 
at  leaft  bodies,  that  did  not  before  appear  to  be  near  totally  earth,  may  be  fo  altered 
as  to  pafs  for  it,  feems  very  poffible,  if  *  Helmont  have  done  that  by  art,  which  he- 
mentions  in  fcvcral  places ;  efpecially  where  he  fays,  that  he  knows  ways,  whereby 
fulphur  once  diflblved  is  all  of  it  fixed  into  a  terreftrial  powder,  and  the  whole  body 
of  falt-petre  may  be  turned  into  earth  :  which  laft  he  elfewhcre  fays  is  done  by  the 
odour  only  of  a  certain  fulphureous  fire.  And  in  another  place  he  mentions  one  way 
of  doing  this,  which  I  cannot  give  you  an  account  of-,  becaufc  the  materials  I  had 
prepared  for  trying  it,  were  by  a  fervant's  miftakc  unhappily  thrown  away. 

And,  thefe  laft  arguments  may  bs  confirmed  by  the  experiment  I  have  often  had 
occafion  to  mention,  concerning  the  mint  I  produced  out  of  water.  And  partly  by 
an  oblcrvation  of  Rondcletius  concerning  the  growth  of  animals  alfo,  nourifhed  but  by 
water,  which  I  remembered  not  to  mention,  when  I  difcourfed  to  you  about  the  pro- 
duction of  things  out  of  water.  This  diligent  writer  then,  in  fits  inftructive  book  of  \x»  ,, 
fifties,  affirms  vhat  his  wife  kept  a  fifh  in  a  glafs  of  water  without  any  other  food"?-*- 
for  three  years  •,  in  which  fpace  it  was  conftantly  augmented,  till  at  laft  it  could  not 
come  out  of  the  place,  at  which  it  was  pUt  in,  and  at  length  was  too  big  for  the 

•  Ntvi  tttm  mcJtt,  qmlus  tttimfal  ptir*  in  ttrram  cmx-tttilur,  Htumqut  fulphur  jemtl  Jijilutam  fixittr 
iu puhtrtm  terrtum.    liclisont.  in  Compl.  atquc  Milt.  Elcwencor.  fed.  ^4. 
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glafs  icfelf,  though  that  were  of  a  large  capacity.  And  bccaull-  there  is  no  juft  reaforf 
to  doubt,  that  this  fifti,  if  diftillcd,  would  have  yielded  the  like  differing  fubftances 
with  other  animals ;  and  however,  becaufe  the  mint,  which  I  had  out  oi  water,  af- 
forded mc  upon  di(t  illation  a  good  quantity  of  charcoal ,  I  think  I  may  from  thence 
infer,  that  earth  itfelf  may  be  produced  out  of  water  \  or  if  you  pleafe,  that  water 
may  be  tranfinuted  into  earth :  and  confequently,  that  though  it  could  be  proved, 
that  earth  is  an  ingredient  actually  in-exiftent  in  the  vegetable  and  animal  bodies, 
whence  it  may  be  obtained  by  fire ;  yet  it  would  not  neceflarily  follow,  that  earth, 
as  a  pre-exiftcntt  clement,  does  with  other  principles  convene  to  make  up  thofe  bodies, 
whence  it  feems  to  have  been  leparated. 

After  all  is  faid  (fays  Eltutbtriw )  I  have  yet  fomething  to  object,  that  I  cannot 
but  think  confidcrablc,  fince  Carneades  himfelf  alleged  it  as  fuchj  for,  (continues 
EUutberius  fmiling)  I  muft  make  bold  to  try,  whether  you  can  as  luckily  anfwer  your 
own  arguments,  as  thofe  of  your  antagonifts ;  I  mean  (purfues  he)  that  part  of  your 
conceflions,  wherein  you  cannot  but  remember,  that  you  fupplied  your  adveriaries 
with  an  example  to  prove,  that  there  may  be  elementary  bodies,  by  taking  notice, 
that  gold  may  be  an  ingredient  in  a  multitude  of  differing  mixtures,  and  yet  retain  its 
nature,  notwithftanding  all  that  the  chymifts  by  their  fires  and  corrofive  waters  are- 
able  to  do  to  deftroy  it. 

I  sufficiently  intimated  to  you  at  that  time  (replies  Carneades)  that  I  propofed 
this  example,  chiefly  to  (hew  you,  how  nature  may  be  conceived  to  have  made  ele- 
ments, not  to  prove,  that  lhe  actually  has  made  any  ;  and  you  know,  that  a  pojfe  ad 
tjfe  the  inference  will  not  hold.    But  (continues  Cameades)  to  anfwer  more  directly 
to  the  objection  drawn  from  gold,  I  muft  tell  you,  that  though  I  know  very  well, 
that  divers  of  the  more  fbbcr  chymifts  have  complained  of  the  vulgar  chymifts,  as  of* 
mountebanks  or  cheats,  for  pretending  fo  vainly,  as  hitherto  they  have  done,  to  de- 
ftroy gold  i  yet  I  know  a  certain  menftruum  (which  our  friend  has  made,  and  intends 
(hortly  to  communicate  to  the  ingenious)  of  fo  piercing  and  powerful  a  quality  ;  that 
if  notwithftanding  much  care,  and  fome  (kill,  I  did  not  much  deceive  myfelf,  I  have 
with  it  really  deftroyed  even  refined  gold,  and  brought  it  into  a  metalline  body  of 
another  colour  and  nature,  as  I  found  by  trials  purpofely  made.    And  if  fome  juft 
confidcrations  did  not  for  the  prefent  forbid  it,  I  could  perchance  here  (hew  you  by 
another  experiment  or  two  of  my  own  trying,  that  fuch  menftruums  may  be  made, 
as  to  entice  away  and  retain  divers  parts  from  bodies,  which  even  the  more  judicious 
and  experienced  Spagyrifts  have  pronounced  irrefolublc  by  the  fire  ;  though  (which 
I  defire  you  would  mark)  in  neither  of  thefe  inftances,  the  gold  or  precious  ftones  be 
analyfed  into  any  of  the  tria  prima,  but  only  reduced  to  new  concretes.    And  indeed 
there  is  a  great  difparicy  betwixt  the  operations  of  the  feveral  agents,  whereby  the 
parts  of  a  body  come  to  be  diffipated.    As  if  (for  inftance)  you  difiolve  the  purer 
fort  of  vitriol  in  common  water,  the  liquor  will  fwallow  up  the  mineral,  and  fo  diflb- 
ciate  its  corpufclcs,  that  they  will  fcem  to  make  up  but  one  liquor  with  thofe  of  the 
water  ;  and  yec  each  of  thefe  corpufclcs  retains  its  nature  and  texture,  and  remains  a 
vitnolate  and  compounded  body.    But  if  the  lame  vitriol  be  expofed  to  a  ftrong  fire, 
it  will  then  be  divided,  not  only,  as  before,  into  fmaller  parts,  but  into  heterogene- 
ous fubftances,  each  of  the  vitriolate  corpufcles,  that  remained  entire  in  the  water* 
b^ing  itfelf  upon  the  deftruction  of  its  former  texture  difiipatcd  or  divided  into  new 
particles  of  differing  qualities.    But  inftances  more  fidy  applicable  to  thispurpofe  I 
have  already  given  you.    Wherefore  to  return  to  what  I  told  you  about  the  deftruc- 
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•tion  of  gold  ;  that  experiment  invites  me  to  reprefent  to  you,  that  though  there  were 
either  faune,  or  fulphureous,  or  tcrreftrial  portions  of  matter,  whofc  parts  were  lb 
Tmall,  fo  firmly  united  together,  or  of  a  figure  fo  fit  to  make  them  cohere  to  one  an- 
other (as  we  fee,  that  in  quickfilvcr,  broken  into  little  globes,  the  parts  brought  to 
touch  one  another  do  immediately  re-imbody)  that  neither  the  fire,  nor  the  ufual 
agents,  employed  by  chymifts,  are  piercing  enough  to  divide  their  parts,  fo  as  to  de- 
ft roy  the  texture  of  the  fingle  corpufcles  j  yet  it  would  not  neceflarily  follow,  that 
fuch  permanent  bodies  were  elementaty  ;  fince  it  is  poffible,  there  may  be  agents 
found  in  nature,  fome  of  whofc  parts  may  be  of  fuch  a  fize  and  figure,  as  to  take 
better  hold  of  fome  parts  of  thefe  feemingly  elementary  corpufcles,  than  thefe  parts 
do  of  the  reft  ;  and  confequently  may  carry  away  fuch  parts  with  xhem,  and  fo  dif- 
folve  the  texture  of  the  corpufcle  by  pulling  its  parts  afunder.  And  if  it  be  faid, 
that  at  leaft  wc  may  this  way  difcover  the  elementary  ingredients  of  things,  by  ob- 
ferving  into  what  fubftances  thefe  corpufcles,  that  were  reputed  pure,  are  divided  ;  I 
anfwer,  that  it  is  not  necefiary,  that  fuch  a  difcovery  ftiould  be  practicable.  For  if 
the  particles  of  the  difiolvent  do  take  fuch  firm  hold  of  thofe  of  the  diflblved  body, 
they  muft  conftitute  together  new  bodies,  as  well  as  deftroy  the  old  ;  and  the  ftri'ct 
union,  which,  according  to  this  hypothefis,  may  well  be  l'uppofed  betwixt  the  parts 
of  the  emergent  bodies  will  make  it  as  little  to  be  expected,  that  they  ftiould  be 
pulled  afunder,  but  by  little  parts  of  matter,  that  to  divide  them,  aflbciate  them- 
felves,  and  ftick  extremely  clofe  to  thofe  of  them,  which  they  fever  from  their  former 
adherents.  Befides  that  it  is  not  impoftible,  that  a  corpufcle,  fuppofed  to  be  elemen- 
tary, may  have  its  nature  changed,  without  fuffering  a  divorce  of  its  parts,  barely 
by  a  new  texture  effected  by  fome  powerful  agent ;  as  I  formerly  told  you,  the  lame 
portion  of  matter  may  eafily,  by  the  operation  of  the  fire,  be  turned  at  pleafure  into 
the  form  of  a  brittle  and  tranfparenr,  or  an  opacous  and  malleable  body. 

And  indeed,  if  you  confider  how  far  the  bare  change  of  texture,  whether  made 
by  art  or  nature  (or  rather  by  nature  with  or  without  the  afliftancc  of  man)  can  g} 
in  producing  fuch  new  qualities  in  the  fame  parcel  of  matter,  and  how  many  inani- 
mate bodies  (fuch  as  are  all  the  chymical  productions  of  the  fire)  wc  know  are  de- 
nominated and  diftinguifhed,  not  fo  much  by  any  imaginary  fubftantial  form,  as  by 
the  aggregate  of  thefe  qualities  •,  if  you  confider  thefe  things,  I  fay,  and  that  the 
varying  ot  either  figure,  or  the  fize,  or  the  motion,  or  the  firuation,  or  connexion 
of  the  corpufcles  whereof  any  of  thefe  bodies  is  compofed,  may  Alter  the  fabric  of 
it,  you  will  poffibly  be  invited  to  fufpect  with  me,  that  there  is  no  great  need,  that 
nature  ftiould  always  have  elements  before-hand,  whereof  to  make  fuch  bodies  as 
we  call  mixts.  And  that  it  is  not  fo  eafy  as  chymifts  and  others  have  hitherto  ima- 
gined, to  dtfeern,  among  the  many  differing  fubftances,  that  may  without  any  i  .'- 
traordinary  fkill  be  obtained  from  the  fame  portion  of  matter,  which  ought  to  bs 
efteemed,  cxclufivcly  to  all  the  reft,  its  in-exiltent  elementary  ingredients,  much  left 
to  determine,  what  primogeneal  and  fimple  bodies  convened  together  to  compofe  it. 
To  exemplify  this,  I  fliall  add,  to  what  I  have  already  on  feveral  occafions  reprelented, 
but  this  hngle  inftancc  : 

You  may  remember  (Eleutberius)  that  I  formerly  intimated  to  you,  that  befides 
mint  and  pompions,  I  produced  divers  other  vegetables  of  very  differing  natures  out 
of  water.  Wherefore  you  will  not,  I  prefume,  think  it  incongruous  to  fuppofe,  that 
when  a  flcnder  vine-flip  is  fet  into  the  ground,  and  takes  root  there,  it  may  likewile 
receive  its  nutriment  from  the  water  attracted  out  of  the  earth  by  its  roots,  or  impcll- 
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ed  by  the  warmth  of  the  fun,  or  preflure  of  the  ambient  air  into  the  pores  of  them. 
And  this  you  will  the  more  eafily  believe,  if  you  ever  obferved,  what  a  ftrange  quan- 
tity of  water  will  drop  out  of  a  wound  given  to  the  vine,  in  a  convenient  place,  at  a 
feafonablc  time  in  the  fpring  •,  and  how  little  of  tafte  or  fmell  this  aqua  vitae,  as  phy- 
ficians  call  it,  is  endowed  with,  notwithftanding  what  concoction  or  alteration  it  may 
receive  in  its  paffage  through  the  vine,  to  difenminate  it  from  common  water.  Sup- 
poling  then  this  liquor,  at  its  firft  entrance  into  the  roots  of  the  vine,  to  be  common 
water ;  let  us  a  little  confider,  how  many  various  fubftances  may  be  obtained  from 
it ;  though,  to  do  fo,  I  mult  repeat  fomcwhat,  that  I  had  a  former  occafion  to  touch 
upon.  And  firft,  this  liquor  being  digefted  in  the  plant,  and  afiimilated  by  the  feveral 
parts  of  it,  is  turned  into  the  wood,  bark,  pith,  leaves,  &c.  of  the  vine ;  the  fame 
liquor  may  be  further  dried,  and  falhioncd  into  vine-buds,  and  thefe  a  while  after  are 
advanced  unto  four  grapes,  which  exprefTed  yield  verjuice,  a  liquor  very  differing 
in  feveral  qualities  both  from  wine  and  other  liquors  obtainable  from  the  vine :  thefe 
four  grapes,  being  by  the  heat  of  the  fun  concocted  and  ripened,  turn  to  well  tafted 
grapes ;  thefe,  it  dried  in  the  fun  and  diftilled,  afford  a  foetid  oil  and  a  piercing  cm- 
pyrcumatical  fpirit,  but  not  a  vinous  fpirit  ;  thefe  dried  grapes  or  raifins,  boiled  in  a 
convenient  proportion  of  water,  make  a  fweet  liquor,  which,  being  betimes  diftilled, 
afford  an  oil  and  fpirit  much  like  thofe  of  the  raifins  themfclves  ;  if  the  juice  of  the 
grapes  be  Iqueezed  out,  and  put  to  ferment,  it  firft  becomes  a  fweet  and  turbid  liquor, 
then  grows  lefs  fweet  and  more  clear,  and  then  affords  in  common  diftillations  not  an 
oil,  but  a  fpirit,  which,  though  inflammable  like  oil,  differs  much  from  it,  in  that  it 
is  not  fat,  and  that  it  will  readily  mingle  with  water.  I  have  likewife  without  addi- 
tion obtained  in  procefs  of  time  (and  by  an  eafy  way,  which  I  am  ready  to  teach  you) 
from  one  of  the  nubleft  forts  of  wine,  pretty  ftorc  of  pure  and  curioufly  figured 
cryftals  of  fait,  together  with  a  great  proportion  of  a  liquor  as  fwcct  almoft  as  honey; 
and  thefe  I  obtained  not  from  muft,  but  true  and  fprightly  wine;  befides  the  vinous 
liquor,  the  fermented  juice  of  grapes  is  parcly  turned  into  liquid  drops  or  lees,  and 
partly  into  that  cruft  or  dry  feculencv,  that  is  commonly  called  tartar;  and  this  tartar 
may  by  the  fire  be  eafily  divided  into  five  dificring  fubftances ;  four  of  which  are  not 
acid,  and  the  other  not  fo  man'feftly  acid  as  the  tartar  itft  lf.  The  fame  vinous  juice 
after  fome  time,  tfpecially  if  it  be  carefully  kept,  degenerates  into  that  very  four 
liquor  called  vinegar ;  from  which  you  may  obtain  by  the  fire  a  fpirit  and  a  cryftalline 
fair,  diflering  enough  from  the  fpirit  and  lixiviate  fait  of  tartar.  And  if  you  pour 
the  dcphlegmed  fpirit  of  the  vinegar  upon  the  (alt  of  tartar,  there  will  be  produced 
Inch  a  conflict  or  ebullition,  as  if  there  were  fcarce  two  more  contrary  bodies  in  na- 
ture •,  and  oftentimes  in  this  vinegar  you  may  obferve  part  of  the  matter  to  be  turn.d 
into  an  innumerable  company  of  fwimming  animals;  which  our  friend  having  divers 
years  ago  obferved,  hath  in  one  of  his  papers  taught  us,  how  to  difcover  clearly 
without  the  help  of  a  microfcope. 

Into  all  theie  various  fchemes  of  matter,  or  differingly-qualified  bodies,  befides 
t:ivers  others,  that  I  purpofely  f>rbear  to  mention,  may  the  water,  that  is  imbibed  by 
the  roots  of  the  vine,  be  brought  ;  partly  by  the  formative  power  of  the  plant,  and 
partly  by  fupervenient  agents  or  caufes,  without  the  vifible  concurrence  of  any  extra- 
neous ingredi.nt.  But  if  we  be  allowed  to  add  to  the  productions  of  this  tranfnuued 
water  a  lew  oilier  fubft  nces,  we  rr ay  much  increafe  the  variety  of  fuch  bodies  ;  al- 
though in  this  fecond  fore  of  productions,  the  vinous  parts  teem  fcarce  to  retain  any 
th.ng  of  the  much  more  fixed  bodies,  wherewith  they  were  mingled,  but  only  to  have, 
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by  their  mixture  with  them,  acquired  fuch  a  difpofition,  that  in  their  recefc,  occafion- 
ed  by  the  fire,  they  came  to  be  altered  as  to  ftiape,  or  bigncfs,  or  both,  and  affo- 
ciatcd  after  a  new  manner.  Thus,  as  I  formerly  told  you,  I  did,  by  the  addition  of 
a  caput  mcrtuum  of  antimony,  and  fome  other  bodies  unfit  for  diftillation,  obtain 
from  crude  tartar  (tore  of  a  very  volatile  and  cryftalline  fait,  differing  very  much  in 
fmell  and  other  qualities  from  the  ufual  falts  of  tartar. 

But  (fays  Eleutberius)  interrupting  him  at  thefe  words)  if  you  have  no  reftraint 
upon  you,  I  would  very  gladly,  before  you  go  any  further,  be  more  particularly  in- 
formed, how  you  make  this  volatile  fait ,  becaufe,  you  know,  that  fuch  multitudes 
of  chymifts  have,  by  a  fcarce  imaginable  variety  of  ways,  attempted  in  vain  the 
volatilization  of  the  fait  of  tartar,  that  divers  learned  Spagyrifts  fpeak,  as  if  it  were 
impoflible  to  make  any  thing  out  of  tartar,  that  mall  be  volatile  in  a  falinc  form, 
or,  as  fome  of  them  exprefs  it,  in  forma  ficca.  I  am  very  far  from  thinking 
(anfwers  Cameades)  that  the  fait  I  have  mentioned  is  that,  which  Paracelfus  and- 
Helmont  mean,  when  they  fpeak  of  fal  tartari  volatile,  and  afcribe  fuch  great  things 
to  it.  For  the  fait  I  fpeak  of  falls  extremely  Ihort  of  thofe  virtues,  not  feeming 
in  its  tafte,  fmell,  and  other  obvious  qualities,  to  differ  very  much  (though  tome- 
thing  it  does  differ)  from  fait  of  hartlhorn,  and  other  volatile  falts  drawn  from  the 
diftilled  parts  of  animals.  Nor  have  I  yet  made  trials  enough  to  be  fure,  that 
it  is  a  pure  fait  of  tartar,  without  participating  any  tiling  at  all  of  the  nitre,  or 
antimony.  But  becaufe  it  fcems  more  likely  to  proceed  from  the  tartar,  than 
from  any  of  the  other  ingredients,  and  becaufe  the  experiment  is  in  itfelf  not  ig- 
noble, and  ludicrous  enough  (as  (hewing  a  new  way  to  produce  a  volatile  fait, 
contrary  to  acid  falts,  from  bodies,  that  otherwife  are  obferved  to  yield  no  fuch  li- 
quor, but  either  only,  or  chiefly  acid  ones ;)  I  (hall,  to  fatisfy  you,  acquaint  you, 
before  any  of  my  other  friends,  with  the  way  1  now  uli  (for  I  have  formerly  ufed  fome 
others)  to  make  it. 

Take  then,  of  good  antimony,  falt-petrc,  and  tartar,  of  each  an  equal  weight, 
and  of  quick-lime  half  the  weight  of  any  one  of  them  ;  let  thefe  be  powdered  and 
well  mingled.  This  done,  you  muft  have  in  readinefs  a  long  neck  or  retort  of 
earth,  which  muft  be  placed  in  a  furnace  for  a  naked  fire,  and  have  at  the  top  of 
it  a  hole  of  a  convenient  bignefs,  at  which  you  may  caft  in  the  mixture,  and 
prefcntly  ftop  it  up  ag;.in.  This  veffel  being  fitted  with  a  large  receiver,  mull 
have  fire  made  under  it,  till  the  bottom  of  the  fides  be  red  hot,  and  then  you  muft 
caft  in  the  above  prepared  mixture,  by  about  half  a  fpoonful  (more  or  lefs)  at  a 
time,  at  the  hole  made  for  that  purpofe ;  which  being  nimbly  ftopr,  the  fumes  will 
pal's  into  the  receiver,  and  condenfe  there  into  a  liquor,  that  being  reclined  will 
be  of  a  pure  golden  colour,  and  carry  up  that  colour  to  a  great  height.  This 
fpirit  abounds  in  the  fait  I  told  you  of,  part  of  which  may  eafily  enough  be  fcparated 
by  the  way  I  ule  in  fuch  edes,  which  is,  to  put  the  liquor  into  a  glafs  egg,  or 
bolt  head  with  a  long  and  narrow  neck.  For  it  this  be  placed  a  little  inclining  in 
hot  land,  there  will  fublime  up  a  fine  fait,  which,  as  I  told  you,  I  find  to  be 
much  of  kin  to  the  volatile  files  of  animals  :  for  like  them  it  has  a  faltilh,  not  an 
acid  Lilt ;  it  hilf  s  upon  the  affulion  of  fpiric  of  nitre,  or  oil  of  vitriol  j  it  precipitates 
cor  ds  difiblved  in  fpirit  of  vinegar  >  it  turns  the  blue  fyrup  of  violets  immediately- 
grccn  i  it  prefcntly  turns  the  folution  of  fublimaie  into  a  milky  whitenefs  ;  and  in  Aim, 
has  divers  operations  like  thole,  that  I  have  obferved  in  that  fort  of  falts,  to  which  I 
have  rcfciiible d  it ;  and  is  fa  volatile,  that,  for  diftinftion-fakc,  I  call  it  fal  tartari 
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fugitivus.  What  virtues  it  may  have  in  phyfic,  I  have  not  yet  had  the  opportunity 
to  try  •,  but  I  am  apt  to  think  they  will  not  be  defpicable.  And  befides  that,  a 
very  ingenious  friend  of  mine  tells  mc,  he  hath  done  great  matters  againft  the  Hone 
with  a  preparation  not  very  much  differing  from  ours  ;  a  very  experienced  German 
chymift  rinding,  that  I  was  unacquainted  with  the  ways  of  making  this  fait,  told  me, 
that  in  a  great  city  in  his  country,  a  noted  chymift  prizes  it  fo  highly,  that  he  had  a 
while  fincc  procured  a  privilege  from  the  magiftrates,  that  none  but  he,  or  by  his 
licence,  mould  vend  a  Ipirit  made-almoft  after  the  fame  way  with  mine,  lave  that  he 
leaves  out  one  of  the  ingredients,  namely  the  quick-lime.  But  (continues  Carntades) 
to  refume  my  former  dilcourfe,  where  your  curiofity  interrupted  it 

It  is  alfo  a  common  practice  in  France  to  bury  thin  plates  of  copper  in  the  marc 
(as  the  French  call  it)  or  huflcs  of  grapes,  whence  the  juice  hath  been  fqueezed  out 
in  the  vine  prefs  j  and  by  this  means  the  more  faline  parts  of  thofe  hulks,  working 
by  little  and  little  upon  the  copper,  coagulate  themfelves  with  it  into  that  blucifh  green 
fubftance  we  in  Englilh  call  vtrdigreale.  Of  which  I  therefore  take  notice,  becaufe 
having  diftillcd  it  in  a  naked  fire,  I  found,  as  I  expected,  that  by  the  affociation  of 
the  faline  with  the  metalline  parts,  the  former  were  fo  altered,  that  the  diftilled  li- 
quor, even  without  rectification,  fecmed  by  fmell  and  tafte,  ftrong  almoft  like  aqua 
fortis,  and  very  much  furpaflfed  the  pureft  and  moft  rectified  fpirit  of  vinegar,  that 

,  ever  I  made.  And  this  {pint  I  therefore  afcribe  to  the  fait  of  the  hulks  altered  by 
their  co-mixture  with  the  copper  (though  the  fire  afterwards  divorce  and  tranfmute 
them)  becaufe  I  found  this  latter  in  the  bottom  of  the  retort  in  the  form  of  a  crocus 
or  reddifti  powder  j  and  becaufe  copper  is  of  too  fluggilh  a  nature  to  be  forced  over 
in  clofe  veflels  by  no  ftronger  a  heat.  And  that,  which  is  alfo  fomewhat  remarkable 
in  the  diftillation  of  good  vcrdigrcafe  (or  at  leaft  of  that  fort  that  I  ufed)  is  this,  that 
I  never  could  obfervc,  that  it  yielded  me  any  oil  (unlefs  a  little  black  (lime,  which  was 
feparated  in  rectification  may  pafs  for  oil)  though  both  tartar  and  vinegar  (efpecially 
the  former)  will  by  diftillation  yield  a  moderate  proportion  of  it.  It  likewife  you 
pour  Ipirit  of  vinegar  upon  calcined  lead,  the  acid  fait  of  the  liquor  will  by  its  com- 
mixture with  the  metalline  parts,  though  infipid,  acquire  in  few  hours  a  more  than 
ficcharine  fwcetnefs  •,  and  thefe  faline  parts  being  by  a  ftrong  fire  diftilled  from  the 
lead,  wherewith  they  were  imbodied,  will,  as  I  formerly  alfo  noted  to  a  different  pur- 
pofe,  leave  the  metal  behind  them  altered  in  fomc  qualities  from  what  it  was,  and 
will  themfelves  afcend,  partly  in  the  form  of  an  unctuous  body  or  oil,  partly  in  that 
of  phlegm,  but  for  the  greatcft  part  in  the  form  of  a  fubtile  fpirit,  indowed,  be- 
fides divers  new  qualities,  which  I  am  not  now  willing  to  take  notice  of,  with  a  ftrong 
fmell  very  much  other  than  that  of  vinegar,  and  a  piercing  tafte  quite  differing  both 
from  the  fournefs  of  the  fpirit  of  vinegar,  and  the  fweetneis  of  the  fugar  of  lead. 

To  be  fliort,  as  the  difference  of  bodies  may  depend  meerly  upon  that  of  the 
fc  hemes,  whereinto  their  common  matter  is  put;  fothc  feeds  of  things,  the  fire  and 
the  other  agents  are  able  to  alter  the  minute  parts  of  a  body  (either  by  breaking  them 
into  fmaller  ones  of  differing  (hapes,  or  by  uniting  together  thefe  fragments  with  the 
unbroken  corpufcles,  or  -filch  corpufcles  among  themfclvcs)  and  the  fame  agents, 
partly  by  altering  the  fhape  or  bignefsof  the  conftituent  corpufcles  of  a  body,  partly 
by  driving  away  fume  of  them,  partly  by  blending  others  with  them,  and  partly  by 
fume  new  manner  of  connecting  them,  may  give  the  whole  portion  of  matter  a  new 

-C-*xturc  of  its  minute  parts,  and  thereby  make  k  defcrve  a  new  and  diftinct  name. 
So  that,  according  as  the  fmall  parts  of  matter  recede  from  each  other,  or  work 
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wpon  each  other,  or  are  connected  together  after  this  or  that  determinate  manner,  a 
body  of  this  or  that  denomination  is  produced,  as  fome  other  body  happens  thereby 
to  be  altered  or  deftroyed. 

Since  then  thofc  things,  which  chymifts  produce  by  the  help  of  the  fire,  are  but 
inanimate  bodies  j  fincc  iuch  fruits  of  the  chymifts  fldll  differ  from  one  another  but  in 
lb  few  qualities,  that  we  fee  plainly,  that  by  fire,  and  other  agents  we  can  employ, 
we  can  eafily  enough  work  as  great  alterations  upon  matter,  as  thofe,  that  are  requi- 
fite  to  change  one  of  thefe  chymical  productions  into  another ;  fince  the  fame  portion 
of  matter  may,  without  being  compounded  with  any  extraneous  body,  or  at  leaft 
element,  be  made  to  put  on  fuch  a  variety  of  forms,  and  confequently  to  be  (fuccef- 
fively)  turned  into  fo  many  differing  bodies ;  and  fince  the  matter,  cloathed  with  fo 
many  differing  forms,  was  originally  but  water,  and  that  in  its  paffage  through  lb 
many  transformations,  it  was  never  reduced  into  any  of  thofe  fubftances,  which  arc 
reputed  to  be  the  principles  or  elements  of  mixt  bodies,  except  the  violence  of  the 
fire,  which  itfelf  divides  not  bodies  into  perfectly  fimple  or  elementary  fubftances, 
but  into  new  compounds-,  fince,  I  fay,  thefe  things  are  fo,  I  fee  not,  why  we  mult 
needs  believe,  that  there  arc  any  primogencal  and  fimple  bodies,  of  which,  as  of 
pre-exiftent  elements,  nature  is  obliged  to  compound  all  others.  Nor  do  I  fee,  why 
we  may  not  conceive,  that  fhe  may  produce  the  bodies  accounted  mixt  out  of  one 
another,  by  varioufly  altering  and  contriving  their  minute  parts,  without  refolving 
the  matter  into  any  fuch  fimple  or  homogeneous  fubftances,  as  are  pretended.  Neither, 
to  difpatch,  do  I  fee,  why  it  ftiould  be  counted  abfurd  to  think,  that  when  a  body  is 
refolvcd  by  the  fire  into  its  fuppofed  fimple  ingredients,  thofe  fubftances,  are  not  true 
and  proper  elements,  but  rather  were,  as  it  were,  accidentally  produced  by  the  fire, 
which  by  diffipating  a  body  into  minute  parts  does,  if  thofe  parts  be  fhut  up  in 
clofe  veflels,  for  the  moil  part  neccflarily  bring  them  to  afibciate  themfelves  after  an- 
other manner  than  before,  and  fo  bring  them  into  bodies  of  fuch  different  conflu- 
ences, as  the  former  texture  of  the  body  and  concurrent  circumftances  make  fuch 
difbanded  particles  apt  to  conftitute  as  experience  Ihews  us  (and  1  have  both  noted 
it,  and  proved  it  already)  that  as  there  are  fome  concretes  whofc  parts,  when  diffipat- 
cd  by  fire,  are  fitted  to  be  put  into  fuch  fchemes  of  matter  as  we  call  oil,  and  fait,  and 
fpirit  j  fo  there  are  others,  fuch  as  are  efpecially  the  grcateft  part  of  minerals,  whofc 
corpufclcs  being  of  another  fize  or  figure,  or  perhaps  contrived  another  way,  will 
not  in  the  fire  yield  bodies  of  the  like  confiftencies,  but  rather  others  of  differing 
textures-,  not  to  mention,  that  from  gold  and  fome  other  bodies,  we  fee  not,  that  the 
fire  feparates  any  diftinct  fubftances  at  all-,  nor  that  even  thofe  fimilar  parts  of 
bodies,  which  the  chymifts  obtain  by  the  fire,  are  the  elements,  whofe  names  they 
bear,  but  compound  bodies,  upon  which,  for  their  refemblancc  to  them  in  con- 
fiftence,  or  fome  other  obvious  quality,  chymifts  have  been  pleated  to  beftow  fuch 
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The  Conclusion. 

XH  E  S  E  laft  words  of  Carneades  being  foon  after  followed  by  a  noifc,  which 
fecmed  to  come  from  the  place,  where  the  reft  of  the  company  was,  he  took 
a  warning,  that  it  was  time  for  him  to  conclude  or  break  off  his  difcourfe  ;  and 
told  his  friend,  by  this  time,  I  hope,  you  fee,  Eleutberius,  that  if  f/elmont's  experi- 
ments be  true,  it  is  no  abfurdity  to  queftion,  whether  that  doctrine  be  one,  that  doth 
not  aflert  any  elements  in  the  fenfe  before  explained.  But  becaufe  that  as  divers  of 
my  arguments  fuppofe  the  marvellous  power  of  the  alkaheit  in  the  analyzing  of 
bodies,  fo  the  effects  aicribed  to  that  power  are  fo  unparallcllcd  and  ftupendous,  that 
though  I  am  not  furc,  but  that  there  may  be  fuch  an  agent,  yet  little  lefs  than  mon^Ut 
feems  requifite  to  make  a  man  fure  there  is.  And  coniequently  I  leave  it  you  to  judge, 
how  far  thofe  of  my  arguments,  that  are  built  upon  alkaheftical  operations,  are 
weakened  by  that  liquor's  being  matchlefs  •,  and  mall  therefore  defire  you  not  to 
think,  that  1  propofc  this  paradox,  that  rejects  all  elements,  as  an  opinion  equally 
probable  with  the  former  part  of  my  difcourfe.  For  by  that,  I  hope,  you  arc  fatis- 
fied,  that  the  arguments,  wont  to  be  brought  by  chvtnifts  to  prove,  that  all  bodies 
confift  of  either  three  principles,  or  five,  are  far  from  being  fo  ftrong  ss  thofe,  that 
I  have  employed  to  prove,  that  there  is  not  any  certain  and  determinate  number  of 
fuch  principles  or  elements  to  be  met  with  univerfally  in  all  mixt  bodies.  And,  I 
fuppofe,  I  need  not  tell  you,  that  thefc  anti-chymical  paradoxes  might  have  been 
managed  more  to  their  advantage ;  but  that  having  not  confined  my  euriofity  to  chy- 
mical  experiments,  I,  who  am  but  a  young  man,  and  younger  chymift,  can  yet  be 
but  llcndcrly  furnifhed  with  them,  in  reference  to  fo  great  and  difficult  a  talk  as  you 
impofed  upon  me :  befides  that,  to  tell  you  the  truth,  I  durlt  not  employ  fome  even 
of  the  beft  experiments  I  am  acquainted  with,  becaule  I  mull  not  yet  dilclofe  them. 
But  however,  I  think  1  may  preiumc,  that  what  I  have  hitherto  difcourfed,  will  in- 
duce you  to  think,  that  chymifts  have  been  much  more  happy  in  finding  experiments 
than  the  caufes  oi'  them  •,  or  in  affigning  the  principles,  by  which  they  may  beft  be 
explained.  And  indeed,  when  in  the  writings  of  Pi  racelfus  I  meet  with  fuch  phan- 
tattic  and  unintelligible  tlifcourfes,  as  that  writer  often  puzzles  and  tires  his  reader 
with,  fathered  upon  fuch  excellent  experiments,  as  though  he  feldom  clearly  teaches, 
I  often  find  he  knew  ;  merhinks  the  chymifts,  in  their  iiarches  after  truth,  arc  not  un- 
like the  navigators  of  Sokmen's  TarJLifi}  Rett,  v.J,n  brought  heme  from  their  long  and 
tedious  voyages,  not  only  goh!,  and  filvt  r,  and  ivory,  but  apes  and  peacocks  too  : 
for  lb  the  writings  of  fever.  1  (for  I  lay  not,  all)  of  your  hermetic  philolophers  prefent 
us,  together  with  divers  fubftantkl  and  noble  experiments,  theories,  which  cither  like 
peacocks  feathers  make  a  great  fliew,  bw  are  nrirher  folid  nor  ufeful ;  orelfe  like 
apes,  if  they  have  fome  appearance  of  b-  ing  rational,  are  bicmifhed  with  fome  ab- 
furdity  or  other,  that,  when  they  arc  attentively  (.onfidered,  make  them  appear  ridi- 
culous. 

Carneapfs  having  thus  finilhed  his  difcourfe  againft  the  received  doclrincs  of  the 
element*,  Eleutbtrhujw&emg  he  Ihouki  not  have  tin.e  to  fay  much  to  him  before  their 
ftparation,  made  fome  hake  to  tell  him;  I  tonkls,  Carnecdts^  that  you  have  faid 
more  in  favour  of  your  paradoxes  than  1  expected.  1  or  though  divers  of  the  expe- 
riments you  have  mentioned  arcpo  fences,  ami  were  not  unknown  to  me;  yet  befides 
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thit  you  have  added  many  of  your  own  unto  them,  you  have  laid  them  together  In 
Tuch  a  way,  and  applied  them  to  fuch  purpofcs,  and  made  fuch  deductions  from  them, 
as  I  have  nOt  hitherto  met  with. 

But  though  I  be  therefore  inclined  to  think,  that  Pbi.'oponus,  had  lie  heard  you, 
would  fcarce  have  been  able  in  all  points  to  defend  the  chymical  hypothelis  againft  the 
arguments,  wherewith  you  have  oppofcd  it ;  yet  methinks,  that  however  your  objec- 
tions feem  to  evince  a  great  part  ot  what  they  pretend  to,  yet  they  evince  it  not  all  -, 
and  the  numerous  trials  of  thofe  you  call  the  vulgar  chymifts,  may  be  allowed  to 
prove  fomething  too. 

Wherefore,  if  it  be  granted  you,  that  you  have  made  it  probable  ; 

First,  that  the  differing  fubftances,  into  which  mixt  bodies  are  wont  to  be  refolved 
by  the  fire,  are  not  of  a  pure  and  an  elementary  nature,  efpecially  for  this  rcafon, 
that  they  yet  retain  fo  much  of  the  nature  of  the  concrete  that  afforded  them,  as  to 
appear  to  be  yet  fomcwhat  compounded,  and  oftentimes  to  differ  in  one  concrete  from 
principles  of  the  fame  denomination  in  another  •, 

Next,  that  as  td  the  number  of  thefc  differing  fubftances,  neither  is  it  precifely 
three,  becaufe  in  moft  vegetable  and  animal  bodies  earth  and  phlegm  arc  alfo  to  be 
found  among  their  ingredients  •,  nor  is  there  any  one  determinate  number,  into  which 
the  fire  (as  it  is  wont  to  be  employed)  does  precifely  and  univerfally  rcfolvc  all  com- 
pound bodies  whatfoever,  as  well  minerals  as  others,  that  are  reputed  perfectly  mixt : 

Lastly,  that  there  are  divers  qualities,  which  cannot  well  be  refcrre  I  to  any  of 
thefe  fubftances  as  if  they  primarily  refided  in  it  and  belonged  to  it  ;  and  fome  other 
qualities,  whicn,  though  they  feem  to  have  their  chief  and  moft  ordinary  refidence  in 
fome  one  of  thefe  principles  or  elements  of  mixt  bodies,  are  not  yet  fo  deduciblc 
from  it,  but  that  alfo  fome  more  general  principles  mult  be  taken  in,  to  explicate 
them : 

If,  I  fay,  the  chymifts  (continues  Eleuiherius)  be  fo  liberal  as  to  make  you  thefe 
three  conceflions,  I  hope  you  will,  on  your  part,  be  fo  civil  and  equitable,  as  to  grant 
them  thefe  three  other  propofitions,  namely ; 

First,  that  divers  mineral  bodies,  and  therefore  probably  all  the  reft,  may  be  re- 
folved into  a  faline,  a  fulphureous,  and  a  mercurial  part ;  and  that  almoft  au  vege- 
table and  animal  concretes  may,  if  not  by  the  fire  alone,  yet  by  a  (kilful  artift  em- 
ploying the  fire  as- his  chief  inftrument,  be  divided  into  five  differing  fubftances,  fait, 
fpirit,  oil,  phlegm  and  earth ;  of  which  the  three  former,  by  reafon  of  their  being 
fo  much  more  operative  than  the  two  latter,  deferve  to  be  looked  upon  as  the  three 
active  principles,  and  by  way  of  eminence  to  be  called  the  three  principles  of  mixt 
bodies. 

Next,  that  thefe  principles,  though  they  be  not  perfectly  devoid  of  all  mixture, 
yet  may  without  inconvenience  be  ftilcd  the  elements  of  compounded  bodic?,  and 
bear  the  names  of  thofe  fubftances,  which  they  moft  refemble,  and  which  are  mani- 
Jertly  predominant  in  them  •,  and  that  efpecially  for  this  reafon,  that  none  of  thele 
elemen  s  is  divilible  by  the  fire  into  four  or  five  differing  fubftances,  like  the  concrete, 
whence  it  was  feparated. 

Lastly,  that  divers  of  the  qualities  of  a  mixt  body,  and  efpecially  the  medical 
virtues,  do  for  the  moft  part  lodge  in  fome  one  or  other  of  its  principles,  and  may 
therefore  ufefully  be  fought  for  in  that  principle  fevered  from  the  others. 

And  in  this  alfo  (puriues  Eleuiherius)  methinks  both  you  and  the  chymifts  may 
eafily  agree,  that  the  fureft  way  is  to  learn  by  particular  experiments,  what  differing 
parts  particular  bodies  do  confift  of,  and  by  what  ways  (cither  actual  or  potential  fire) 
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they  may  beft  and  moft  conveniently  be  fcparated,  as  without  relying  too  much  upon 
tJie  fire  alone,  for  the  refolving  or  bodies,  fo  without  fruitlefsly  contending  to  force 
them  into  more  elements  than  nature  made  them  up  of,  or  ftrip  the  fevered  princi- 
ples fo  naked,  as  by  making  them  exquifitcly  elementary,  to  make  them  almoft. 

ufelefs. 

These  things  (fubjoins  Eltutberius)  I  propofe,  without  defpairing  to  fee  them 
granted  by  you  ;  not  only  becaufe  I  know,  that  you  fo  much  prefer  the  reputation 
of  candour  before  that  of  fubtilty,  that  your  having  once  fuppofed  a  truth  would 
not  hinder  you  from  imbracing  it,  when  clearly  made  out  to  you  ;  but  becaufe,  upon 
the  prefent  occafion,  it  will  be  no  difparagement  to  you  to  recede  from  fome  of  your 
pr.radoxes,  fince  the  nature  and  occafion  of  your  pad  difcourfe  did  not  oblige  you  to 
declare  your  own  opinions,  but  only  to  perfonate  an  antagonift  of  the  chymifts. 
So  that  (concludes  he,  with  a  fmile)  you  may  now,  by  granting  what  1  propofe,  add 
the  reputation  of  loving  the  truth  fincercly  to  that  of  having  been  able  to  oppofe  it 
iubtilcly. 

Carneades's  hafte  forbidding  him  to  anfwer  this  crafty  piece  of  flattery;  till  I 
/hall  (lays  he)  have  an  opportunity  to  acquaint  you  with  my  own  opinions  about  th« 
controverfies  I  have  been  difcourfing  of,  you  will  not,  1  hope,  expect  I  fhould  de- 
clare my  own  fenfe  of  the  argument  I  have  employed.  Wherefore  I  fliall  only  tell 
you  thus  much  at  prefent ;  that  though  not  only  an  acute  n.uuralift,  but  even  I  my- 
felf  could  take  plaufiblc  exceptions  at  fome  of  them  •,  yet  divers  of  them  too  are  fuch 
as  will  not  perhaps  be  readily  anfwered,  and  will  reduce  my  adverfarics,  at  leaft,  to 
alter  and  reform  their  hypothefis,  I  perceive  I  need  not  mind  you,  thit  the  objections 
I  made  againft  the  quaternary  of  elements  and  ternary  of  principles,  needed  not  to 
be  oppofed  fo  much  againft  the  do&rincs  themfelves  ;  either  of  which,  efpecially  the 
latter,  may  be  much  more  probably  maintained  than  hitherto  it  feems  to  have  been, 
by  thofe  writers  for  it  (I  have  met  with)  as  againft  the  unaccuratcncfs  and  the  uncon- 
cludingnefs  of  the  analytical  experiments  vulgarly  relied  on  todemonftrate  them. 

And  therefore,  if  either  of  the  two  examined  opinions,  or  any  other  theory  of 
elements,  fliall,  upon  rational  and  experimental  grounds,  be  clearly  made  out  to  me* 
it  is  obliging,  but  not  irrational,  in  you  to  expect,  that  1  fhall  not  be  fo  far  in  love 
with  my  clifquieting  doubts,  as  not  to  be  content  to  change  them  for  undoubted  truths. 
And  (concludes  Carneades  fmiling)  it  were  no  great  difparagement  for  a  fceptic  to  con- 
fefs  to  you,  that  as  unfatisfied  as  the  paft  difcourfe  may  have  made  you  think  me  with 
i!ie  do&rincs  of  the  Peripatetics,  and  the  chymifts,  about  the  elements  and  principles,, 
I  can  yet  fo  little  difcover  what  to  acquiefce  in,  that  perchance  the  enquiries  of  other* 
h.;ve  icarce  been  more  unfatisfaclory  to  me,  than  my  own  liave  been  to  myfelf. 
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Produciblenefs  of  Chymical  Principles ; 

Being  Parts  of  an  Appendix,  defigned  to  be  added 
to  the  Sceptical  Chymist, 

The  Author's  Preface. 

HAVING  long  fincc  obfervcd,  that  a  great  part  of  the  erroneous  reafonings  and 
conclufions  of  learned  men,  as  well  about  phyfical,  as  other  fubjefts,  proceeds 
'  not  fo  much  from  their  making  bad  illations,  as  from  their  affuming  falfe  or  uncer- 
tain principles,  to  draw  their  confcqucnces  from ;  I  thought,  I  could  fcarce  mif- 
fpend  the  time  1  allowed  myfelf  for  chymical  ihidies,  if  I  employed  fome  part  of  it, 
in  examining  the  dodtrine  about  the  principles  of  natural  bodies.  Upon  this  account 
I  did,  in  the  year  1661,  venture  abroad  my  Sceptical  Cbymifi^  to  acquaint  the  inqui- 
fitive  with  my  doubts,  and  excite  them  to  a  more  thorough  difquifition  of  a  fub- 
jedt,  fo  coofiderablc,  as  well  to  natural  philofophy,  as  to  phyfic.  This  difcourle 
being  once  publilhed  in  Englifh,  and  foon  after  in  Latin  ;  I  thought  fit  to  wait  a 
while,  that  I  might  learn  what  judgment  would  be  made  of  it,  and  whether  any  of 
the  chymifts  would  return  an  anfwer  to  it :  and  in  the  mean  while,  to  gratify  thofe, 
that  appeared  defirous  of  having  it  foon  reprinted,  I  gathered  divers  notes  (fome  of 
them  confiderable  for  bulk)  to  be  inferted  here  and  there,  as  inlargements  in  the  next 
edition,  whofe  volume  I  was  not  unwilling  fomewhat  to  increafe,  not  only  becaufe  I 
thought  truth  in  general,  a  thing  worthy,  that  die  lovers  of  it  mould  take  pains  to 
difcover,  and  cftablilh  it,  but  becaufe  I  looked  upon  the  truth  inquired  after  in  the 
Sceptical  Cbymift,  as  of  no  mean  importance ;  cfpccially  fincc  the  miltakcs,  that  very 
many  have  made  about  it,  have,  I  fear,  not  only  been  prejudicial  to  natural  philo- 
fophy, but  have,  by  feveral  men,  as  well  learned  as  ignorant,  been  adopted  both 
into  {he  fpeculations,  and  practice  of  phyficians ;  whole  art  being  converfant  about 
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the  health  and  life  of  man,  doctrinal  errors  in  it  cannot  but  be  dangerous,  and  there- 
fore fit,  as  much  as  is  poflible,  to  be  folicitoufly  avoided,  or  removed.    Thefc  incon- 
veniencies  I  hoped  might  in  Come  meafure  be  obviated,  if  it  were  further  made  ap- 
pear by  experiments  as  weH  as  reafonings,  that  the  vulgar  doftrine  of  the  tria  prima 
is,  at  leaft,  very  queftionable,  or  uncertain  and  very  narrow.    For  the  contrary  per- 
fuafions  about  thefe  principles  have  milled  ,diyers  learned  men  to  give,  and  take  up 
with  precarious  and  lupcrficial  accounts  of  divers  phaenomena  of  nature  i  by  which 
"  means  they  have  been  diverted  from  employing  their  wits  (wherein  divers  of  them  are 
happy)  in  the  invelligation  of  the  true  and  fundamental  caufes,  the  difcoycry  whereof 
would  have  enabled  them,  inllcad  of  dark,  and  fupcrficial,  to  give  intelligible  and 
particular  explications  of  thofe  phenomena,  and  many  others.    The  difference  be- 
tween the  accounts  given  of  the  fame  phsenomena,,  by  the  hypoftatical  and  by  the 
mechanical  principles,  may  be  feen  exemplified*  by  particular  inftances  in  other  pa- 
pers ;  wherefore,  I  fliall  proceed  to  oblerve  as  to  phyfic,  that  befides  the  mi  Irak  es, . 
which,  1  doubt,  divers  learned  men  have,  by  .another  valuation  of, the. do&rine  of 
the  tria prima,  been  led  into,  in  relation  to  the  caufes  of  divers  things,  that  occur  to 
human  bodies,  and  even  in  chymical  operations  ;  befides  this,  I  fay,  I  fear,  that  the 
too  confident  opinion  of  the  doctrine  I  queftion  has  made  divers  practitioners  of 
phyfic  make  wrong  eftimates  of  medicines.  Hu,t  after  (  had  waked  ,a  competent  time, 
I  perceived  no  author  vouchsafed  the  Sceptical  jCbymi/l  an  anfwer  •,  but  a  very  inge- 
nious man,  from  whom  I  chiefly  expected  it,  told  me,  that  he  had  indeed  defigned  to 
write  one,  but  was  hindered  by  confidering,  that  I  had  fo  ftatcd  the  cafe,  that  an 
anfwer  could  not  confute  that  book  by  any  mere  juftification  of  the  chymifts  prin- 
ciples, fincc  he  would  be  obliged  alfo  to  defend  the  chymical  dodrine,  as  it  is  gene- 
rally taught  by  the  vulgar  chymifts    and  make  good  the  arguments,  by  which  they 
arc  wont  to  maintain  it.    Since  it  is  only  that  doctrine  and  thefe  arguments,  that  I  de- 
clare myfelf  in  that  difcourfe  to  queftion  i  and  he  himlelf  did  not  think  them  found 
and  valid.    By  thefc  encouragements  I  was  induced  to  comply  with  the  earaeft  feli- 
citations of  the  printer  for  another  edition  ;  but  he  dying  foon  after,  and  the  perfon, 
to  whom  the  right  to  difpofe  of  the  Englifh  copy  legally  came,  having  left  England* 
2nd  continued  out  of  it,  for  divers  years,  the  dilpute  between  the  Stationers  that  pre- 
tended to  it,  and  treated  about  it,  lafted  fo  long,  that  a  traveller,  who  pafled  this  way, 
told  an  acquaintance  of  mine,  that  he  had  then  (which  was  two  or  three  years  ago) 
feen  nine  leveral  Latin  impreflions  of  it  •,  fince  when  another  has  been  brought  me 
made  at  Genera.    This  number  of  editions  (in  none  of  which  I  have  added  or  altered 
a  word)  and  the  numerous  citations  I  have  met  with  of  it,  in  favourable  writers* 
made  me  unwilling  to  confound,  or  trouble  readers,  by  interweaving  additional  notes, 
with  the  body  of  the  difcourfe    and  fo  by  obliging  thofc  that  ftiould  hercaftw  vouch- 
fafe  to  mention  any  of  the  infcrted  paflages  ot  it,  to  cite  the  edition  as  well  as  the 
book.    And  therefore  I  was  eafily  inclined,  by  want  of  health  and  leifure,  to  perufe 
again  deliberately  the  whole  trcatife,  to  fupprefs  all  thofc  notes,  that  I  could  not 
readily  and  conveniently  refer  to  three  or  four  of  the  chief  heads,  I  intended  to  en- 
large upon ;  and  without  altering  the  form  of  the  book,  wherein  it  has  proved  fo 
fortunate,  to  leave  it  imire,  and  publilh  my  additions  alfo  by  themfelves  by  way  of 
appendix.    This  in  my  intention  was  to  confift  of  four  heads,  The  Produciblenefs  of 
thrmical  Principles  •,  The  Uncertainty  of  the  vulgar  Analyfes  made  by  Difiillation  ■,  The 
various  EffeP.s  of  the  hire  according  to  the  differing  -ways  of  employing  it ,  and  Doubts 
whether  there  be  any  Elements,  or  material  Principles  of  mixt  Bodies,  one  or  mere,  in  tht 
Jenfc  vulgarly  received.    But  finding  by  the  Stationer's  eftimate,  that  the  notes  referred 
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to  the  three  laft,  titles,  are  not  near  fo  large  as  thofe  that  belong  to  the  firft ;  yet  they 
would  make  the  book,  to  which  they  Ihould  be  added,  and  which  is  already  printed, 
of  too  groat  a  thicknefs  in.  proportion  to  its  other  dimenfions  j  I  thought  fit  to  re- 
fcrve  the  other  papers  for  another  opportunity,  and  at  this  time  annex  nothing,  but 
what  concerns  the  Produtibltnefs  of  the  cbymictl  Principle!. 

But  yet  becaufe  there  are  lome  general  advertifemcnts  that  do  fomewhat  more  be- 
long to  this  part  of  our  defigned  Appendix,  that  now  comes  forth,  than  to  any  of 
the  reft,  I  mud  not  deny  them  a  room  in  this  preface,  which  I  fhall  conclude  with 
them. 

I  mich  r  i  i.i  (II  v  enough  allege,  in  excufe  of  incoherence  of  fome  of  the  particu- 
lars, that  follow  next  after  one  another  in  the  fubfequent  dil'courfe,  that  this  being, 
confufedly  but  a  collection  (or  if  you  pleafe  a  rhapfody)  of  looi'c  notes,  it  is  more 
pardonable,  than  ftrange,  that  fome  of  them  mould  want  apt  connections,  and  the 
ltykof  the  ddcoorfc  they  compofe  Ihould  want  uniformity.  But  it  is  not  fo  much 
my  prefent  work  to  make  apologies,  as  to  give  advertifemcnts  ;  and  therefore  I  fhall 
proceed  to  tell  you  in  the  rirft  place,  that  though  the  following  difcourfe  have  in  fomc 
places  a  fomewhat  dogmatical  drefs,  yet  it  is  chiefly  meant  (as  becomes  an  appendix 
to  a  fecptical  book)  to  exeke  and  affift  a  further  inquiry;  and  accordingly  the  reader 
may,  perceive  it  to  have  been  my  care,  not  fo  much  to  play  the  part  of  a  logical  op- 
ponent, as  to  take  occafion  to  fet  down  variety  of  experiments  and  obfervations,  that 
whatever  hypothefis  about  the  material  principles  of  mixed  bodies  fhall  prove  fit  to 
be  pitched  upon,  it  may  be  founded  on  a  lefs  infufEcient  hiftory  of  matters  of  fact 
(relating  to  that  i'ubject )  than  chymifts  have  been  wont  to  take  in ;  and  may  be  fo 
framed,  as  not  to  be  liable  to  thofc  objections  and  difficulties,  that  will  be  here  met 
with,  and  yet  perhaps  were  not  thought  of,  or  at  leaft  were  not  duly  taken  into  con- 
fidoratien,  when  the  vulgar  hypothefis  of  the  tria  prima  was  cftablifhed.  Upon  this 
account  I  am  not  without  hope,  that  the  following  experiments  and  confiderations, 
though  propofed  by  way  of  objections,  may  do  fome  fcrvice  to  the  inquirers  into  the 
material  principles  of  things ;  by  obliging  the  chymifts,  at  leaft,  to  reform  their  doc- 
trine about  them,  and  build  it  more  cautioufly,  and  that  upon  a  larger,  as  well  as 
more  folid  foundation  of  natural  hiftory. 

Th  e  fecond  thing,  whereof  I  am  to  advertife  the  reader,  is,  that  I  would  not  have 
him  infer  from  anything,  that  (prompted  by  the  exigencies  of  my  defign)  I  have  faid 
in  the  following  papers,  that  I  do  either  undervalue,  or  would  decry  chymiftry,  or 
chymifts  themiclvcs  indifcriminately.  For  I  have  a  very  differing  eftccm  of  the 
notional  and  of  the  practical  part  of  chymiftry.  For  divers  of  the  opinions  main- 
tained by  Spagyrifts,  without  excepting  their  grand  hypothefis  of  the  three  principles, 
I  have  been  inclined  to  queftion,  not  only  as  a  naturalift,  but  as  a  chymift ;  as  fee- 
ing great  cauic  to  doubt,  whether  they  be  agreeable,  eidier  to  the  true  grounds  of 
philofophy,  or  the  exploring  experiments  of  the  fire.  But  as  for  chymical  opera- 
tions, fuch  as  diftillation,  folution,  fublimation,  precipitation,  and  the  reft ,  efpecially 
thofc  fcldom  fufficiently  valued  ones,  digeftion  and  cohobation ;  I  take  them  to  be 
excellent  tools  in  the  hands  of  a  natural  plulofopher,  and  to  be  by  him  applicable  to 
many  other,  and  perhaps  fome  nobler  ufes,  than  they  are  wont  to  be  put  to,  in  labo- 
ratories ;  fince  if  they  be  fkilfully  employed,  they  may  be  fuccefsfully  fo,  as  well  to 
difcover  nature,  as  to  corrctt,  to  imitate,  and,  in  fome  cafes,  to  out-do  her.  Nor 
do  I  only  thus  diftinguifh  between  the  fpcculative  and  operative  part  of  chymiftry, 
but  I  make  a  great  difference  between  the  avowed  cultivators  of  that  art  \  and  look 
not  with  the  fame  eyes  on  the  opinions  and  performances  of  vulgar  chymifts,  and 
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chymical  philofophers.  For  wc  are  told,  that  there  lives  concealed  in  the  world  a  fett 
of  Spagyrifts  of  a  much  higher  order  than  thofe,  that  are  wont  to  write  courfes  of 
chymiftry  or  other  books  of  that  nature  \  being  able  to  tranfimite  bafer  metals  into 
perfect  ones,  and  do  fome  other  things,  that  the  generality  of  chymifts  confefs  to  be 
extremely  difficult,  and  divers  of  the  more  judicious,  even  among  the  Spagyrifts  them- 
felves,  have  judged  impoflible.  The  declaration  of  what  I  think  of  thefe  latent 
philoibphers,  belongs  to  another  paper.  Yet  in  this,  I  (hall  not  deny,  but  that  what 
I  have  heard  from  divers  very  credible  eye-witnefles,  and  perhaps  fome  more  imme- 
diate arguments,  ftrongly  incline  me  to  think,  that  there  may  have  been,  and  may 
yet  be,  fome  fuch  men  :  and  whatever  be  to  be  thought  of  what  they  call  the  philoso- 
pher's ftonc,  I  confefs  myfelf  convinced  by  what  I  have  feen,  that  there  are  in  the 
world  as  difficult  arcana  as  divers  of  thofe,  which  have  been  (perhaps  not  all  of 
them  juftly)  derided  under  the  name  of  chymical  non-entia.  Now  if  there  be  really 
fuch  adept  philofophers  as  we  are  told  of  -,  I  am  apt  to  think,  that  among  their  other 
arcana,  they  are  mafters  of  extremely  potent  menftruums  (which  may,  as  far  as  I 
can  guefs,  be  fome  of  their  chiefeft  tools)  and  may  by  the  help  of  thefe  and  other 
means  peculiar  to  thcmfclves,  of  working  upon  bodies,  be  able  to  produce  in  them 
fuch  alterations,  as  we  have  no  examples  of,  and  fo  obtain  from  them  fuch  fimilar 
fubftances,  as  cither  for  number,  or  quality,  or  both,  may  be  very  different  from 
the  vulgar  tria  prima,  or  thofe  fubftances  chymifts  are  wont  to  obtain  (for  that  word 
I  chufe  to  employ  rather  than  the  word  feparase  or  extract)  by  the  common  ways  oi 
what  they  call  analyfis.  For  if  a  man  have  an  inftrument,  which  other  men  have  not, 
and  much  more,  if  it  be  an  excellent  one,  he  may  be  able  with  it  to  perform  other 
things,  than  they  can  without.  The  Europeans  by  the  help  of  fo  flight  an  engine 
as  a  mill,  affifted  by  a  far  flighter  inftrument  a  fieve,  can  eafily  divide  corn  into  bran, 
and  meal,  and  flour,  which  even  thofe  Americans,  for  want  of  thofe  helps,  were  not 
able  to  do,  who  could  do  other  things,  that  are  thought  far  more  difficult.  And  he, 
that  has  a  file  and  a  good  turning  lath  with  its  appurtenances,  may  obtain  from  a 
piece  of  iron  both  filings  and  fhavings,  and  concave  hemifpheres,  and  ellipfes,  and 
globes,  and  cylinders,  and  other  forts  of  bodies,  which  could  not  be  obtained  from 
that  iron,  even  by  good  artificers,  that  Were  not  furnifhed  (as  till  of  late  very  few 
were)  with  thofe  inftruments.  And  he,  that  firft  found  the  ufe  of  aqua  forcis  in 
ttifiblving  filver,  and  that  though  it  were  mixt  with  gold,  had,  by  his  menftruum, 
an  cafy  way  of  fcparating  thofe  two  metals,  though  ancientcr  mineralifts,  nor  chy- 
mifts thcmtelves  had  no  liquor  that  would  perform  that  work.  But  HtlmonC%  writings 
will  iupply  me  with  a  far  nobler  inftance  to  my  prcfent  purpofe,  if  the  truth  of  all 
that  he  delivers  concerning  the  effects  of  his  alkaheft  be  admitted;  about  the  poffi- 
bility  ot  which  ftrange  folvcnt,  having  cllewhcre  written  a  fhort  enquiry,  I  fhall  for- 
bear to  lay  any  thing  of  it  here,  but  rather  intimate,  that  if  there  be  fuch  adept 
philof  >phers  as  fome  fpeakof,  (which  I  think  not  incredible)  and  if  they  have  (which, 
luppofing  there  be  fuch,  I  think  not  unlikely)  among  other  rare  things,  fome  alka- 
heitial  or  other  extraordinarily  potent  menftruum,  or  way  of  penetrating  and  working 
upon  mixt  bodies ;  they  may,  for  aught  I  know,  be  able  to  obtain  luch  fubftances 
from  them,  as  may  induce  me,  and  perhaps  the  chymifts  too,  to  entertain  other 
thoughts  about  the  conftitution  of  compounded  bodies  (as  they  are  wont  to  be  called) 
than  either  I,  or  they  now  have.  And  therefore,  though  as  to  natural  philofophy  in 
general,  I  do  not  expect  to  fee  any  principles  propofed  more  comprehenfive  and  intel- 
ligible than  the  corpufcularian  or  mechanical-,  yet  as  to  the  fubordinatc  theory  of 
m:xt  bodies  in  particular,  1,  that  have  difputed  only  againft  the  vulgar  hypothec's  of 

the 


Digitized  by  Google 


Tie  Author/  Preface. 

the  chymifls,  can  eafily  retain  a  difpofition  to  receive  further  light  in  thi  ■  matter, 
when  thofe,  that  are  the  beft  able  to  afford  it  us,  and  from  whom  it  will  be  no  dif- 
paragement  for  much  greater  proficients  than  I,  to  learn,  fhall  th  nk  fit  to  oblige 
us  by  doing  fo.  In  the  mean  time,  to  end  this  advertilement  as  I  begun  it  ;  I  mould 
not  need  to  fay  much  to  fatisfy  chymifts,  that  I  neither  hate  nor  defpiie  their  art,  even 
in  its  prefent  ftate,  if  fomc  things,  and  chiefly  want  of  leifure,  would  permit  me  to 
publifh  an  effay  that  I  wrote  many  years  fince,  Of  the  Ufefubttfs  cf  Cbymijlry  to  the 
Empire  of  Man.  Nor  is  it  only  to  the  practical  part  of  natural  philolophy,  that'l 
take  chymiftry,  as  it  may  be  managed,  to  be  highly  ufeful,  but  I  confefs,  I  think 
alfo,  that  being  ordered  by  a  fkilful  naturalift,  it  may  far  more  conduce,  than  thofe, 
that  are  ftrangers  to  it  are  wont  to  think,  to  the  fpcculative  part  of  phy Picks  •,  and 
that  as  the  Bolonian  (lone,  without  being,  chymically  prepared,  would  never  be  made 
luminous,  but  being  fo  prepared  is  brought  to  mine;  fo,  many  other  natural  bodies 
never  afford  much  light  to  philofophy  till  chymical  operations  have  qualified  them  to 
do  fo. 

The  laft  advertifement  I  defire  to  give  the  reader,  concerns  the  intention,  with 
which  I  call  in  qucftion  the  hypothefis  of  the  tria  prima,  and  fomc  other  of  the 
chymifts  doctrines.  For  though  fometimes  I  have  had  occafion  to  difcovirfe  like  a 
Sceptick,  yet  I  am  far  from  being  one  of  that  fed;  which  I*  take  to  have  been  little 
lefs  prejudicial  to  natural  philofophy  than  to  divinity  itfelf.  I  do  not  with  the  true 
Scepticks  propofe  doubts  to  perfuade  men,  that  all  things  are  doubtful  and  will  ever 
remain  fo  (at  lead)  to  human  underftandings  -,  but  I  propofe  doubts  not  only  with 
defign,  but  with  hope,  of  being  at  length  freed  from  them  by  the  attainment  of 
undoubted  truth ;  which  I  feck,  that  I  may  find  it;  though  if  I  mifs  of  it  in  one 
opinion,  I  proceed  to  fearch  after  it  in  the  oppofite,  or  in  any  other  where  it  fcems 
more  likely  I  mould  meet  with  it.  And  to  declare  my  mind  to  the  difciples  of 
the  fire,  by  a  fimilitude  not  alien  from  their  profeffion ;  fuppofc  a  man,  more 
rich  than  fkilful,  fhould  bequeath  me  a  purfe  of  guineas,  and  that  I  fhould  have 
ftrong  prefurnptions,  that  fome  of  them  are  counterfeit,  what  in  this  cafe  would  a 
chymift  have  me  do  ?  To  take  them  all  for  good,  in  fpite  of  contrary  prefurnptions 
againft  fome  of  them,  were  very  imprudent.  On  the  other  fide,  to  throw  them  all 
away,  becaufc  it  is  probable  fomc  may  prove  counterfeit,  were  downright  folly.  That 
then,  which  common  prudence  would  direct  me,  would  be  to  take  them  all 
out,  and  examine  them  one  by  one,  firft  with  the  touch-ftone,  and  then,  if  need  be, 
by  the  cupel,  and  by  aqua  fortis  too :  and  this  I  fhould  do  with  defire  to  find  till  the 
pieces  true,  having  alfo  care  not  only  to  preferve  and  put  back  into  the  purfe  thofe 
that  prove  right ;  but  if  any  be  but  partly  adulterated,  to  preferve  the  good  portion 
by  purifying  it  (by  the  cupel  or  fome  other  fit  way)  from  the  falcifying  alloy,  by 
whofe  admixture  it  had  been  imbafed.  The  application  of  this  I  leave  to  be  made 
by  chymifts.  And  having,  in  another  paper,  purpolely  difcourfed  of  the  cautions 
and  limitations,  without  which  I  difallow  fcepticifm,  I  fhall  only  in  general  profels, 
that  I  more  willingly  embrace  the  truths  taught  by  the  chymifts,  than  1  endeavour  to 
difprove  their  errors.  For  I  look  upon  truth,  as  one  of  the  chief  of  thole  goods, 
that  God  has  of  all  others  laid  the  moft  in  common  ;  fince  truth  does  not  only,  like 
defert  iflands  in  America,  belong  to  him,  that  firft  finds  it  and  feizes  on  it;  but  even, 
when  another  has  lighted  on  it,  and  is  in  pofTeffion  of  it,  any  man  may,  without 
trefpafs  or  injury,  make  himfelf  a  fharer  in  it.  To  conclude ;  1  am  glad  to  find 
truth  in  the  doctrines  of  the  chymifls ;  but  when  I  cannot  difcern  it  there,  I  chafe 
rather  to  feck  it  clfcwherc,  than  fit  down  without  it.    And  if  1  any  where  fecm  to 
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be  fomewhat  too  indulgent  to.fufpicions  againft  their  hypothefis,  or  arguments,  I 
hope  the  ufuai  confidence,  to  be  met  with  among  moft  of  them,  confidered,  it  will 
be  looked  upon  but  as  a  compliance  with  the  advice  of  Ariftotk,  of  bending  a 
crooked  ftick  the  contrary  way,  to  reduce  it  at  length  to  ftraitnefs.  And  I  did,  with 
die  lei's  fcruple,  allow  myfelf  this  way  of  writing,  becaufe  experience  having  taught 
me,  that  fome  Spagv rifts  (for  1  fpeak  not  of  all)  that  keep  their  beft  things  elofe, 
will  do  more  to  vindicate  their  art,  or  oppofc  their  antagonifts,  than  to  gratify  the 
curious,  or  benefit  mankind  ;  I  thought  the  roufing  ftyle,  1  fometimes  wrote  in, 
might  prove  no  unhopeful  way  to  procure  fomewhat  confiderabk  from  thofe  great 
mafters,  and  orders  ot  chymical  arcana,  that  muft  be  provoked,  before  they  will 
come  out  with  them ;  as  the  lea  is  obferved  not  to  give  us  one  of  its  precioufeft  trea- 
fures,  ambcrgrcafe,  till  it  have  been  agitated  by  winds  and  ftorms. 


The  Publiftier's  Advertifement  to  the  Reader. 

■ 

I SHALL  not  entertain  the  reader  with  any  thoughts  of  my  own,  about  the 
following  Appendix,  which,  without  defiring  to  prepofTcfs  him,  I  ihall  willingly 
(and  I  think  may  lately)  leave  to  fpeak  for  itfelf.  But  yet  I  think  it  may  not  be 
amifs,  if  I  premife  fomething  to  the  reader,  about  the  publication  of  thefc  notes,  as 
having  been  particularly  concerned  in  it. 

By  the  opportunity  I  had  of  feeing  fome  papers  of  the  honourable  author  of  the 
enfuing  Appendix ;  I  perceived,  that  the  notes,  which  he  defigned  it  fhould  confift 
of,  were  indeed  moft  of  them  laid  together  in  fome  (though  out  a  carelefs)  order, 
and  fo  were  without  much  difficulty  fitted  for  the  prefs  :  but  others  of  them  lay  fcat- 
tered  up  and  down  amongft  many  others,  about  differing  fubjects  in  his  philofbphical 
memorials,  which  particulars  not  being  ready  at  hand,  when  the  enfuing  Notes  were 
fent  to  Oxfcrd  to  the  printer,  dicy  could  not  be  publifhed  with  the  reft,  but  muft 
expect  fome  other  opportunity  to  appear  abroad,  either  alone,  or  in  their  company. 

Pcrhaps  the  reader  will  not  need  to  be  told,  that  befides  the  application  of  lomc 
of  the  experiments  contained  in  the  following  Notes,  moft  of  the  experiments  them- 
fclvcs  are  new.  But  fo  many  years  arc  pad  betwixt  the  firft  edition  of  the  Sceptical 
Cfamift,  and  the  fecond,  that  now  comes  forth  ;  that  it  may  be  requifite  (though 
otherwife  it  would  be  improper)  to  advertife  this  reader,  that  he  is  not  to  th  nk,  that 
the  author  has  borrowed  from  others  thofe  experiments  and  notions,  that  may  be  met 
with  in  books  written  in  later  years,  as  well  as  in  the  Sceptical  Cfymijl.  For  the  firft 
li.nglifh  edition  having  been  put  forth  in  the  year  i66x,  and  never  fince  by  the  author 
at  all  enlarged,  or  altered;  it  will  fufficiently  fhew,  that  this  book  could  not  borrow 
from  thole,  that  never  were  feen  till  after,  and  perhaps  long  after  his  was  publifhed. 
Which  advertifement  may  be  particularly  applied  to  the  late  learned  treatife,  intitled 
Pbilefopbia  Vetus  £s?  Nova,  wherein  in  one  long  chapter  may  be  met  with  an  abridge- 
ment of  a  great  part  of  the  notions,  experiments,  and  ratiocinations  of  the  Sceptical 
Cbymijt,  without  any  mention  there  made,  either  of  the  great  and  famous  author's 
name,  or  his  book,  in  which  they  firft  appear ;  though  the  Latin  verfion  of  that 
treatife  was  publifhed  many  years  ago,  and  reprinted  many  times  fince.    And  though 
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this  be  not  the  only  writer,  that  hath  thought  fit  to  make  ufe  of  confidcrable  portions 
of  the  Sceptical  Cbymifl,  without  owning  it,  I  thought,  what  he  lias  been  picked  to 
do,  required  to  have  particular  notice  taken  of  it,  becaufe,  though  his  modedy  hath, 
perfuaded  him  to  conceal  his  name,  his  learned  book  hath  made  him  fo  juftly  famous, 
that  if  the  reader  were  not  advertifed,  he  might  eafily  fufpecd,  that  Mr.  Beyle  had  not 
lent  to,  but  borrowed  of  an  author,  who  appears  fo  capable  of  enriching  the  curious 
with  excellent  things  of  his  own.  And  upon  the  fame  grounds  I  think  it  nectflary 
to  obferve,  that  the  experiments  to  be  met  with  in  Mr.  Boyle's  Hi/lory  of  Colours  hav- 
ing been  publifhed  many  years  ago,  could  not  be  borrowed  from  that  moft  ingenious 
treatife,  though  in  that  chapter  of  it,  which  treats  de  cdoribus,  between  20  and  30 
experiments  (if  I  mif-remember  not  the  number)  will  be  found  the  fame  with  the 
like  number  of  Mr.  Boyle's ;  whofe  name,  though  elfewhere  very  civilly  taken  notice 
of  on  fome  other  occafion,  is  in  the  whole  chapter  left  unmentioncd. 

I  might  here  inform  the  reader,  that  the  Sceptical  Cbymift  having  been  many  years 
out  of  print,  it  chanced,  that  when  the  notes,  that  make  up  the  following  Appendix, 
were  drawn  together  for  the  prefs,  this  author  had  not  a  book  at  hand,  by  comparing 
whereof  with  the  particulars  of  his  dcfigned  Appendix,  he  might  be  fure  to  avoid 
(what  he  now  but  hopes  he  hath)  the  fuffering  any  tiling  to  pafs  in  the  latter,  that  is 
truly  coincident  with  what  was  already  extant  in  the  former :  (I  mean,  to  the  fame 
purpofe,  and  on  the  fame  occafion  for  otherwife,  an  experiment  or  notion  may  be 
more  than  once  employed  without  mere  repetition.) 

And  laftly  I  dare  not  omit  to  let  the  reader  know,  that  fince  the  Appendix  was 
printed,  it  appears,  that  by  an  overfight,  (bme  leaves  were  left  behind,  that  treating 
of  the  difference  of  common  mercuries  thnufclvcs,  mould  have  been  annexed,  as  a 
kind  of  appendix  to  the  laft  of  the  three  mercurial  tratts,  to  be  met  with  among  the 
following  papers :  from  whofe  pcrufal  the  reader  Ihall  no  longer  be  detained  by 

His  Humble  Servant, 

/.  M. 


The  Introduaion  to  the  following  NOTES. 

THOUGH  the  pompous  title  of  Hypoftatical  Principles,  which  chymifts  have 
bellowed  upon  the  ingredients  they  would  have  mixt  bodies  to  confift  of,  has 
perhaps  ferved  to  procure  them  a  veneration  from  vulgar  heads,  that  are  wont  to 
■efteem  things  the  more  becaufe  they  underftand  them  lefs ;  yet  the  main  thing,  that 
has  recommended  the  chymical  principles  to  more  difcerning  men,  fcems  to  be,  that 
by  the  help  of  a  few  fimple  ingredients  (whereof  nature  is  iuppofed  to  have  laid  up 
great  magazines  at  the  beginning  of  things)  afTociatcd  in  dilfering  proportions,  all 
mixt  bodies  may  be  compounded  •,  and  fo  men  may  acquaint  themfelves  with  the 
natures  of  a  multitude  of  bodies,  by  firft  knowing  the  nature*  but  of  a  few.  He 
therefore,  that  acknowledges  he  does  not  acqtiiefce  in  the  chymical  hypothefis  of  the 
tria  prima,  or  thcir's,  that  add  to  them  water  and  earth,  can  fcarcc  imploy  a  more 
Vol.  I.  4  G  proper 
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proper  argument  to  fhake  it,  than,  upon  good  ground,  to  call  in  queftion  what  they 
teach  when  they  affirm,  that  their  principles  are  ingenerable  and  incorruptible ;  and 
that  nature  does  only  compound  and  diflbciate  them,  without  either  producing  or 
deftroying  any  of  them.  It  will  be  therefore  very  well  worth  while  to  examine, 
what  evidence  there  is  in  an  aflertion,  which,  in  fo  many  of  the  chymifts  reafonings 
and  explications,  is  either  manifeftly  imployed,  or  not  obfeurely  fuppofed.  And  in- 
deed this  tenet  of  theirs  is  fo  principal  a  pillar  of  their  hypothecs,  that,  in  cafe  it  fail 
the  m,  the  whole  ftructure  will  be  in  danger  of  ruin.  For  if  the  bodies  they  call 
principles  be  produced  de  rtcvo,  how  will  it  be  dcmonftrable,  that  nature  was  obliged 
to  take  thofc  principles  made  ready  to  her  hand,  when  ftie  was  to  compound  a  mixt 
body  ?  and  how  will  it  appear  in  every  analyfis  made  by  fire,  that  the  fait  (for 
inftance)  thereby  obtained,  was  not  produced  by  the  chymical  operations,  but  was 
w.'.s  pre-exiftent  in  the  body  in  minute  parts,  which,  by  the  action  of  die  fire,  were 
only  extricated  and  feparated  from  the  other  principles  or  ingredients,  and  afterwards 
brought  together  ?  Since,  in  cafe  the  chymical  luppofition  be  erroneous,  not  only 
the  obtained  fait  may  be  in  part  due  to  a  new  production  or  tranfmutation,  but  part 
of  that,  which  was  really  fait,  if  any  fuch  tiling  there  were  antecedently  to  the 
analyfis,  might  be  cither  deftroyed  by  the  operation,  or  made  to  appear  under  fome 
other  form. 


O  F   T  H  E 

Produciblenefs  of  Chymical  Principles. 

PART  L 

Of  the  Produciblenefs  of  Salt. 

AMONG  the  tibftances,  upon  which  chymifts  have  conferred  the  title  of 
principles,  fait  feems  in  their  cftimate  to  have  had  the  precedency,  fince  they 
arc  wont  to  name  it  firft  in  the  enumeration  of  their  tria  prima.  And  it  is  generally 
granted,  that  falts  are  wont  to  be  the  mod  confiderable  and  active  parts  obtained  by 
chymifts  from  mixt  bodies.  And  yet  perhaps  the  invifiblc  particles,  that  compofe 
the  vifible  portions  of  a  fait,  may  be  luch,  and  fo  contrived,  as  to  be  fit  to  make, 
and  to  have  perhaps  actually  made,  other  portions  of  matter  endowed  with  thole 
qualities,  for  which  chymifts  are  wont  to  call  a  body  fulphureous  or  mercurial,  as 
may  be  inftanced  in  the  inflammability  of  nitre.  Wherefore  it  may  deferve  a  greater 
mcafure  of  curiofity,  than  feems  to  have  been  employed,  or  even  defigned,  by  vulgar 
chymifts,  to  enquire,  whether  fait,  indefinitely  fpeaking,  may  be  produced  de  novo, 
(as  they  phrafe  it)  or  deftroyed  j  and  whether  at  leaft  the  particular,  and  much  difter- 
ing  ipecics  of  falts  may  be  changed  into  one  another,  and  thereby,  alter  a  manner, 
be  produced  in  reference  to  the  acquired  fpecies  of  fait,  and  deftroyed  in  relation  to 
that,  which  the  fame  portion  of  matter  belonged  to  before. 

I  To 


Digitized  by  Google 


Parti.  Chymical  Principles.  595 

To  premife  fomewhat  in  general,  to  render  it  probable,  that  falts  may  be  produced 
ie  novo*  I  mall  briefly  reprefent  two  things  ;  the  firft  is,  that  fince  i'alts  differ  much  in 
fcveral  other  attributes,  ibme  being  mixt,  fome  volatile,  fomc  acid,  ibme  urinous, 
&c.  the  two  qualities,  wherein  they  agree,  and  which  therefore  make  up  the  common 
and  molt  received  notion  of  fait  in  general,  arc,  that  it  is  eafily  diflbluble  in  water, 
and  that  it  affects  the  palate  with  a  fapor,  whether  good  or  evil :  and  the  other  thing 
is,  that,  whether  we  allow  the  Epicurean  hypothefis,  or  the  Cartcfian,  the  firft  falinc 
concretions,  that  were  produced  by  nature,  mult  be  confefled  to  have  been  made  of 
atoms,  or  of  particles,  that  before  their  conjunction,  were  not  falinc.  And  there- 
fore there  appears  no  abfurdity  in  conceiving,  that  by  the  action  of  the  fire  or  other 
fit  agents,  final!  portions  of  matter  may  be  fo  broken  into  minute  parts,  and  thefe 
fragments  may  be  fo  ftiapcd  and  connected,  as,  when  they  are  duly  aflbciatcd,  to 
compote  a  body  capable  of  being  diflblved  in  water,  and  of  affecting  the  organs  of 
tafte. 

That  a  difpofition  to  be  diflbluble  in  this  or  that  liquor  may  be  acquired  by  mix- 
ture, and  the  new  texture  of  parts,  is  not  without  example ;  for,  as  I  clfewhcrc  ob- 
ferve,  though  powdered  fulphur  will  lie  in  well  rectified  fpirit  of  wine,  fome  weeks 
or  months,  without  being  at  all  vifibly  diflblved  in  it ;  and  though  the  fame  liquor 
will  for  as  long  a  time  fwim  upon  fait  of  tartar,  without  making  a  folution  of  it  •,  yet 
if  this  fait  and  fulphur  be  mixt  together,  fpirit  of  wine  will  in  lefs  than  an  hour, 
and  fometimes  in  lefs  than  a  quarter  of  that  time,  diflblve  enough  of  this  matter  to  be 
richly  coloured  by  it,  and  this  without  the  help  of  external  hrat.  And  I  fee  not, 
why  it  fhould  be  impoflible,  that  the  action  of  the  fire  may  reduce  the  corpufcles  of 
bodies  to  fuch  a  minutenefs,  and  aflbciate  them  cither  among  thcmfclvcs,  or  with  the 
corpufcles  of  other  bodies,  which,  without  preparation,  will  not  diflblve  in  water, 
that  the  pores  intercepted  between  them  may  be  entered,  and  their  loofe  texture  dif- 
lblved by  that  menftruum.  Of  which  conjecture  though  we  have  not  a  perfect  in- 
ftance,  yet  we  have  a  probable  one  in  that,  which  I  fhall  hereafter  deliver  concerning 
the  making  of  fixt  nitre.  For  though  the  cryftals  of  well  purified  falt-petrc  may  be 
kept  many  weeks  or  months  in  an  ordinary  lodging-chamber  (for  I  had  not  occafion 
to  try  it  in  a  cellar)  without  relenting  by  the  inoifture  of  the  air-,  yet  if  without  the 
addition  of  any  body  diflbluble  in  water,  or  moift  air,  it  be  in  great  part  reduced, 
as  perhaps  it  may  be  almoft  in  a  trice,  to  a  fixt  alkali,  this  fait  will  be  eafily  enough 
penetrable  by  the  vapours,  that  rove  up  and  down  in  the  air  •,  and  will  by  that  moif- 
ture,  in  no  long  time,  be  brought  to  relent,  and  at  length  will  be  rcfoived  into  a  li- 
quor very  analogous  to  that,  which  the  chymifts  make  of  fait  of  tartar  left  in  moilt 
cellars  to  dcliquate. 

As  for  the  fapor,  which  is  the  fecond  qualification  to  be  cnp.fklcred  in  the  vulgar 
notion  of  a  faline  body,  I  doubt,  whether  the  neccftity  of  it  be  agreeable  to  another 
principle  of  theirs,  and  to  experience.  For  it  is  plain,  that  chymical  oils,  even 
thefe  pure  ones  they  call  tjfential,  or  even  ethereal  ones,  arc  highly  fapid :  and  yet 
thefe  not  diflblving  in  water,  it  feems  there  is  no  ftrict  connection  betwixt  being  fapo- 
rous,  and  being  folublc  in  that  liquor;  and  that,  if  ho  lies  bt  reduced  into  a  multi- 
tude of  pares  minute  and  lharp  enough,  it  is  very  p->ffible,  that  fome  of  thefe,  cither 
in  part,  or  in  conjunction  with  others,  may  acquire  a  fr/c  and  ihape,  tha:  fin  than 
fenfibly  to  affect  the  organ  of  taite,  though  perhaps  the  bodies  themfelvcs,  or  per- 
haps thole  bodies,  that  afforded  them,  are  more  of  ibme  other  nature  than  of  a  la- 
line.  This  may  be  illultratcd  by  thefe  grofs  examples  •,  that  a  ball  of  glif",  for  Ll- 
ftance,  though,  whilft  it  is  entire,  it  will  not  prick  and  hurt  die  fkin,  yet  if  it  be 
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broken  and  beaten,  the  little  fragments  will,  not  as  they  are  glafc,  but  as  they  have 
points  or  edges.    And  fo,  though  a  Hick,  being  grafped  in  a  man's  hand,  will  not 
pierce  the  Ikin,  or  put  him  to  pain;  yet  if  it  be  cut  into  tooth-picks  or  reduced  to> 
Iplinters,  their  fharpnefs  and  ftiffnefs  gives  them  a  power  to  wound,  that  they  had  not 
before.    Something  analogous  to  what  we,  in  thcfc  examples,  fee  to  be  done  upon 
the  organs  of  touch,  may  be  conceived  to  be  done  upon  the  organs  of  tafte  (which, 
is  a  kind  of  touch)  of  which  an  ahnoft  full  inftance  may  be  given  in  purified 
lalt-pctrc.     For  though  this  concrete  have  but  a  faint  and  languid  tafte,  yet 
if  it  be  carefully  diftilled  with  fome  additamcnt,  that  is  not  diflbluble-in  water,  and 
is  infipid,  the  parts  of  it  being,  by  the  action  of  the  fire,  either  broken  afunder,  or 
cleft,  or  rubbed,  or  ground  againit  one  another,  till  they  are  reduced  to  edged  and 
pointed  corpufcles ;  falt-pctre,  I  fay,  thus  treated  will  be  refolved  into  differing  fub- 
ftances,  each  of  which  has  an  extremely  ftrong  and  penetrant  tafte,  which,  whence 
it  fhould  proceed  but  from  fome  fuch  mechanical  change,  as  we  have  been  defcribing, 
is  not  eafy  to  declare  :  and  perhaps  alfo  the  phlegmatic  liquor,  that  is  wont  to  come 
over  in  this  analyfis,  may,  at  leaft  as  to  part  of  it,  be  produced  by  the  operation  of 
the  fire,  and  fo  the  phlegm  being  infipid,  the  tafte,  I  mean  as  much  as  was  in  the 
urunalyzed  nitre,  may  be  as  well  deftroyed,  as  thofe  of  the  fpirit  and  alkali  are  ge- 
nerated by  the  operation  of  the  fire.    But  perhaps  there  needs  no  other  argument,  that 
the  fame  parts  of  matter,  according  to  its  differing  ftates,  may  have  the  qualities, 
that  chymifts  would  have  to  be  proper  to  this  or  that  principle,  than  what  we  have 
took  notice  of  in  chymical  oils,  which  do  more  ftrongly  affect  the  tafte,  than  the  molt 
of  falts  themfclves  are  found  to  do.    And  to  confirm  our  doctrine  of  the  producible- 
•       jw-  nefs  of  falts  by  the  authority  of  ii' Intent  t  which  is  very  great,  at  leaft  with  the  chy- 
wSSHudia,  roifts  of  his  own  feci,  I  lhall  obferve,  that  he  affurcs  us,  that  by  Paracel/us's  fal  cir- 
n'T*»  cu^atum  folid  bodies,  among  v.hich  he  particularly,  and  in  the  firft  place,  inftances 
Jm*'      Hones,  may  be  tranfmuted  into  actual  fait  equiponderant  ta  the  body  whereof  it  was- 
made.    So  that  upon  the  chymifts  fuppofition,  that  in  thcfc  mixt  bodies  there  is  both 
fulphur  and  mercury,  befides  a  terra  damnata,  the  fame  portions  of  matter,  that  pre- 
exilted  in  the  form  of  cither  of  thofe  fimple  ingredients,  muft,  by  the  operation  of 
the  fire,  and  an  anomalous  menftruum,  have  been  turned  into  fait  j  and  if  the  Hcl- 
montian  experiment  be  allowed  of,  whatever  becomes  of  the  chymical  fuppofition, 
we  may  fafcly  conclude,  that  fait  may  be  made  of  matter,  that  was  not  fait  before, 
and  confequently  that  fait  may  be  de  novo  produced.    And  thus  much  of  the  pofilble 
origination  of  falts  in  general,  which  I  thought  fit  to  premife  to  what  I  am  going  to 
offer  about  the  production  of  the  particular  forts  of  fait.    Though  I  have  elfcwhere 
enumerated  and  diftinguilhed  fevcral  kinds  of  thefe  bodies,  whereto  chymifts  have 
given  the  title  of  falts  ;  yet  thofe,  that  more  properly  dclcrvc  that  name,  and  more 
directly  appertain  to  our  prelent  difquuition,  feem  to  be  chiefly  thcfc  three:  th<: 
acid,  fuch  as  vinegar,  fpirit  of  fair,  &c.  the  alcalizatc  or  fxed  lixiviate  falts,  mace 
by  burning,  inch  as  fait  of  tartar,  and  of  wormwood,  bariilia,  pot-afhes,  and 
the  volatile  and  urinous  falts,  fuch  as  fait  of  hartfhorn,  of  urine,  of  blood,  of  foot, 
(iff.  which  taffe  and  ftnell  like  that  of  urine.    Wherefore,  if  we  can  fhew,  that  theie 
may  be  produced  de  neve,  or  (which  we  have  intimated  to  be  equivalent  for  our  pur- 
pole)  tranfmuted  into  one  another,  wc  lhall,  I  hope,  be  thought  to  have  fuccecded  in 
■our  prefent  attempt, 
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S  E  C  T  L 

Of  the  production  of  acid  falts. 

A  ND  to  begin  with  acid  falts,  we  fee,  that  even  fwect  wines  will  but  too  often* 
without  addition,  degenerate  into  four  vinegar,  which  will  diflblve  coral  and 
divers  (tones,  calcined  lead,  and  feveral  other  minerals.    The  rain-water,  that  is  im- 
bibed by  the  roots  of  trees,  is  in  thofe,  that  bear  limons  and  barberries  changed  into 
liquors,  abounding  with  faline  corpufcles,  that  enable  them  to  affeft  the  tafte,  and 
aft  on  powdered  pearls,  and  feveral  other  bodies,  as  acids  are  wont  to  do.  Alfo. 
guaiacum  and  divers  other  woods,  that  do  not  at  all  tafte  four,  will,  being  diddled 
in  retorts,  afford  fpirits,  that  are  furniftied  with  dore  of  acid  particles,  which,  as  I 
have  tried,  will  hifs  upon  alcalics,  and  will  diflblve  coral,  and  even  lead  itfclf  cal- 
cined into  minium,  and  make  faccbarum  Saturni  of  it.    Many  other  vegetable  bodies 
alfo  do,  without  addition,  afford  the  like  acetous  liquors.    And  if  it  be  objected* 
that  thefe  were  pre-cxident  in  the  bodies,  whence  they  were  obtained,  and  were  only 
extricated  by  the  operation  of  the  fire    it  will  concern  thofe,  that  affirm  this,  to* 
prove  it  (which  no  body,  that  I  have  met  with,  hath  yet  done) :  and  1  (hall  the  rather 
require  it,  becaufe  I  find,  that  the  fwectcft  bodies,  and  thofe  of  differing  kinds,  as 
(to  omit  raifins  of  the  fun)  fugar  and  honey  themfelves,  afford  fuch  a  fort  of  fpirits, 
which  the  trials,  I  elfewherc  mention,  Ihcw  to  be  (harp  and  piercing  enough.  To- 
which  may  be  added,  that  in  divers  cafes,  where  we  are  fure,  that  acid  fpirits  were 
plentiful  ingredients  of  a  compofition,  as  in  faccbarum  Saturni,  and  that  magideryr 
which  the  chymids  call  fait  of  coral  (which  are  not  the  only  mixtures  I  have  made 
trial  of)  experience  witneffeth,  that  the  liquor,  which  comes  over  by  didillation  in> 
retorts,  is  not  acid,  but  quite  of  another  kind.    I  would  not,  by  what  has  been 
faid,  be  concluded  to  deny,  that  acid  falts  may,  in  fome  mixt  bodies,  be  fo  affociatcd 
with  others,  and  obfeured  by  them,  as  not  to  be  difcerniblc  by  the  tadc,  till  they  be 
frparated  by  the  operation  of  the  fire.    But  tofticw,  that  fuch  acid  falts  were  dt  faclo 
pre-cxident,  as  acid  ones  in  the  body,  that  affords  them,  there  mud  be  fome  pofitive 
proof,  other  than  the  liquors  diftilled  from  them,  fincc  they,  as  we  have  already 
argued,  may  be  not  barely  extricated,  but  may  have  their  acidity  produced  by  the 
operation  of  the  fire.    And  we  fee,  that  falt-petre,  though  it  have  no  acid  tafte,  may 
be  made  to  afford,  by  (a  certain  way  of)  diftillation,  above  three  quarters  of  its 
weight  of  a  highly  acid  liquor ;  and  yet  it  appears  not,  that  fuch  a  great  proportion 
of  acid  particles,  or  poflibly  any  confiderable  proportion  at  all,  was  employed  by 
nature  in  the  compofition  of  falt-petrc.    At  leaft,  having  diftilled  earth,  that  I  caufed 
in  my  own  prefcr.ee  to  be  dug  out  of  a  pigeon  houfe  below  the  dung;  I  had  from  it 
a  fait  indeed,  and  ibme  little  faline  liquor,  but  of  a  nature,  as  far  as  I  obferved,  very 
differing  from  th.u  of  the  acid  i'pirit  of  nitre.    (But  this  experiment  I  mention  occa- 
fionally,  without  building  upon  it.) 

Nor  do  I  think,  it  Ought  to  feem  incredible,  that  acid  falts,  as  well  as  others* 
fliould  be  producible  by  the  various  fplittir.gs,  attritions,  coalitions,  and  changes  of 
texture,  which  may  be  caufed  feveral  ways,  and  efpccially  by  the  operations  of  the 
fire;  which  mod  aftive  agent,  making  a  vehement  and  various  agitation  of  all  the 
minute  parts,  that  a  body  confifts  of,  may,  confonantly  to  what  hath  above  been  in- 
timated, fplit  or  break  lomc  of  them,  and  as  it  were  grind  others  againft  one  an- 
odier;  and  in  ftiort,  fo  aiter  their  bulk,  figure  and  motions,  as  to  make  them  fit  to 
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ftab  or  cut  the  tongue,  and  the  other  bodies,  that  they  work  on,  after  the  manner 
of  thole  bodies  we  call  acid.  But  of  this  you  may  find  more  in  our  notes  about  the 
mechanical  origin  of  talks    wherefore  I  now  proceed  to  the  fecond  part  of  my  talk. 

SECT.  II. 

Of  the  produtlion  of  volatile  falls. 

AS  to  the  production  of  volatile  falts,  we  have  an  eminent  inftance  of  it  in  the 
fait  obtainable  by  diftillation  from  foot ;  for  though  the  woods  we  burn  in  our 
chimneys  fecm  not  to  have  any  tiling  of  the  tafte  or  fmell  of  urinous  fait,  nor  have 
the  d iflolutions  of  the  faline  parts  of  fuch  woods  communicated  to  water  by  their  in- 
fufion  in  it,  been  obferved  (that  I  know  of)  to  be  of  affinity  in  tafte  or  odour  with 
the  fait  of  foot  ;  yet  when  wood  is  firft  burnt  in  the  fire,  and  then  the  foot  afforded 
by  it  is  duly  diftilled  and  rectified  in  fitly  fhaped  vcflcls,  there  is  obtained  a  fpirit  and 
a  white  volatile  fait,  that  in  fmell,  tafte,  and  divers  operations,  by  which  we  have 
examined  them,  appear  to  be  of  great  affinity  with  thofe  of  human  blood,  or  urine, 
and  may  be  eafily  enough  miftaken  for  them. 

Birr  this  double  operation  of  the  fire  is  not  always  neccflary  to  the  production  of 
volatile  falts  out  of  vegetables.  For,  though  by  their  diftillation  in  retorts  we  gene- 
rally obtain  from  them  no  dry  fait  at  all,  but  a  fourifh  fpirit,  with  which  I  have  dif- 
folvcd  coral,  lead,  and  other  hard  bodies,  that  urinous  fpirits  have  not  been  obferved 
to  work  on  ;  and  they  will,  being  put  upon  urinous  falts,  make  fuch  an  hiffing  and 
conflict,  as  arc  looked  upon  as  great  tokens  of  antipathy:  yet  I  remember,  that 
fcvcral  years  ago,  I  did  from  muftard-fced,  that  had  been  kept  for  a  convenient  time, 
obtain  by  diftillation  a  volatile  fait,  that  fattened  itfelf  in  prettily  figured  grains  to 
the  upper  part  of  the  receiver,  and  this  at  the  very  firft  diftillation  ;  fo  that  there 
was  no  need  of  rectifying  the  diftilled  matter,  to  feparate  that  fait.  And  to  enforce 
this  proof  by  fomcthing  more  confidcrablc  than  itfelf,  I  fhall  add,  that  by  an  eafy 
way  by  word  of  mouth  communicated  to  me  by  a  very  ingenious  pcrfon  (Dr.  D.  E.) 
one  may,  out  of  very  many  vegetables  firft  duly  prepared,  without  adding  any  thing 
to  them,  by  bare  diftillations  in  retorts,  obtain  good  ftorc  of  volatile  fpirits  and  falts, 
which  by  their  fugacity,  colour,  fmell,  tafte,  and  divers  experiments,  that  I  pur- 
polely  made  to  examine  them,  were  fo  like  the  fait  and  fpirit  of  urine,  foot,  &c.  that 
one,  that  knew  nothing  of  the  way  they  were  made  by,  would  readily  have  concluded 
they  belonged  to  one  or  other  of  the  newly  named  forts  of  bodies. 

1  remember,  that  I  have  alio  fomctimcs  produced  a  volatile  fait,  that  one  would 
readily  have  pronounced  urinous,  of  a  mineral  itfelf ;  nor  was  that  the  only  foflile, 
from  which  experience  perluaded  me,  that  fait  of  this  kind  might  be  obtained. 

Some  other  particulars  relating  to  the  production  of  volatile  falts,  I  think  fit  to 
refcrye,  till  I  fhall  have  occafion  to  mention  them  in  another  feCtion  (as  inftances  of 
the  production  of  urinous  fpirits).  Only  there  is  one  thing,  that  I  think  not  fit  here 
to  pretermit,  becaufe  I  have  not  met  with  it  in  any  chymical  writer,  die  contrary 
being  rather  generally  taken  for  granted.  I  fhall  add  then,  that  it  is  not  univerfally 
true,  that  faline  fubftances,  that  are  volatile  and  afcend  in  the  form  of  fait,  are  of 
an  urinous  nature,  and  enemies  to  acids.  For  I  have  had  from  veriiigreafe,  diftilled 
pr  ft  with  a  ftrotig  fire,  a  very  acid  fpirit;  which  being  warily  rectified,  afforded  firft 
A  lour  phlegm,  and  then  a  penetrant  fpirit  (harper  than  it,  leaving  behind  it  in  the 
yvilrl  lomc  few  lpoonfuls  of  a  dark-coburtd  liquor,  which  bang  fa  aiidc,  and  iitffcred 
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to  reft,  did  in  a  great  part  ftioot  into  tranfparcnt  cryftals,  large  but  thin,  almoft  like 
thofe  of  iilver,  diflblved  in  aqua  fortis.  They  appeared  prettily  figured  at  the  edges, 
but  were  lb  oddly  connected  among  thcmfelvcs,  that  I  was  noi  able  to  refer  them  to 
any  of  the  known  geometrical  figures ;  and  their  brittlenefs  made  them  the  lefs 
tractable,  but  their  fmcll,  which  was  ftrangcly  piercing  and  not  inoffenfive,  argued 
them  to  be  of  the  fame  nature  with  the  acid  Ipirit,  which  had  come  over  with  them. 

But  there  is  a  more  conftant  and  cafy  way  of  producing  fuch  a  volatile  fait,  as  my 
oblervation  mentions.  For  if  amber  be  gradually  and  warily  diftilled,  it  will  afford, 
befides  the  phlegm,  ipirit  and  oil,  a  dry  Jubilance,  which,  though  the  chymifts  call 
the  volatile  fait  of  amber,  I  found  to  be  really  of  an  acid  nature,  by  fevcrai  of 
thole  trials,  by  which  wc  arc  wont  to  difcern,  that  a  body  belongs  to  the  family  of 
acids. 


SECT.  nr. 

Of  the  production  of  alkalies  or  lixiviate  falts. 

THE  third  and  laft  fort  of  falts,  which  we  arc  to  endeavour  to  fhew  to  be  pro-» 
ducible,  are  the  alkalies  or  fixt  falts  j  which  feem  to  have  an  antipathy  with 
acid  ones,  by  making  a  conflict  with  them,  and  excrcifing  divers  operations  contrary 
to  theirs  (as  I  have  in  another  difcourfe  more  fully  declared.) 

As  for  the  origin  of  thefe  fixt  falts  of  burnt  bodies,  the  Spagyrifts  are  not  of  the 
fame  mind  about  it.  For,  the  almoft  univerfal  opinion  of  the  chymifts,  that  pre- 
ceded Helmcnt,  and  the  more  common  opinion  even  of  later  chymifts,  feem  to  have 
been,  that  thele  fixt  alkalies  are  pre-cxiltcnt  in  mixt  bodies ;  and  that  the  fire  docs  fa£frT 
but  feparate  or  extricate  them  from  the  other  parts  of  the  compounded  body.  But  *"""••» 
Helmont  (followed  in  that  by  feveral  chymifts,  that  diflent  from  him  in  other  points)  5  ' 
has  ingenioufly  conjectured,  that  thefc  lixivial  falts  do  not  pre-exift  in  their  alcalizate 
form  in  the  bodies,  that  afford  them,  but  are  productions  of  the  fire,  by  whole 
violent  action  a  part  of  the  fait,  which,  in  the  concrete,  is  naturally  all  volatile,  lays 
hold  of  fome  parts  of  the  fulphur  of  the  fame  body,  and  both  together  are  colii- 
quatcd  and  fixt  into  an  alkali  which  fixation  he  fomewherc  exemplifies  by  that, 
which  happens,  when  fait  -petrc  and  arfenic,  that  are  both  volatile,  being  expofed  to 
the  fire,  are  by  its  operation  fluxt  and  made  to  fix  one  another.  But  though  this  ac- 
count be  ingenious,  yet  I  doubt,  whether  it  be  fo  clear  and  fatisfactory,  efpccially 
fince  it  is  applied  to  all  fixt  alkalies,  as  the  embracers  of  it  think  it.  For  befides, 
that  it  may  be  queftioned,  whether  it  have  yet  been  well  proved  (what  Helmont  r^n's, 
teaches)  that  all  the  fait  of  mixt  bodies  before  their  combuftion  is  volatile,  it  is  not  fij^? 
declared,  what  volatile  fait  is  meant ;  though  it  be  plain,  that  fome  bodies,  that  afford 
a  fixt  fait,  do  abound  in  acid  fpirits,  as  oak,  box,  and  many  other  vegetables ;  and 
others,  as  hartfhorii,  blood,  urine,  6V.  abound  with  urinous  falts,  that  exercife 
hoftility  with  acids :  and  I  have  found,  that  from  fome  bodies  I  could  obtain  both 
acid  fpirits,  and  fuch  as  are  wont  to  be  called  urinous.  It  is  not  eafy  to  explain  how 
the  volatile  fait  comes  to  unite  itfelf  fo  intimately  with  the  oil  (or  fulphur)  and 
though  it  be  alio  volatile  itfelf,  to  compofe  with  it  a  body  capable  of  enduring  tl>e 
violence  of  the  fire,  fince  we  have  more  than  once  tried,  that  the  volatile  fait  of  urine, 
or  of  hartfhorn,  and  a  chymical  oil,  as  of  turpentine  or  any  fuch,  being  put  toge- 
ther, the  fait  will  indeed  alTociate  to  itfelf  fome  particles  of  the  oil,  but  will  nevcr- 
ihclefs  in  their  company  fublime  in  the  form  of  a  fair,  with  a  very  gentle  fire.  And 


600  Tbs  Produciblbness  of 

™'£m        examPk»  tnat  Helmont  fomcwhcre  gives  of  arfenic  and  nitre,  does  not  fatisfy  me, 
Cmfka.    becaufe  that  when  I  made  equal  parts  of  thofe  two  bodies  to  be  mingled,  and  in  a 
•gmtitifl.  ftrong  crucible  fulminated  together,  a  great  part  of  the  mixture  was  driven  away  by 
the  fire,  fo  little  altered,  that  it  is  very  dangerous  to  be  too  bold  with  the  fumes,  and 
a  good  part  of  what  remained  was  fixt  only,  in  comparifon  of  the  crude  arfenic,  but 
not  comparably  to  fait  of  tartar,  or  fome  fuch  other  true  alkali  :  and  the  conftancy 
of  the  part,  that  was  more  fixt,  may  probably  be  afcribed  to  the  falt-petrc,  which 
we  know  will,  without  the  help  of  arfenic,  afford  a  great  deal  of  fixt  fait,  if  about 
half  of  it  be  burnt  away,  by  the  help  of  powdered  charcoal,  or  fome  other  con- 
venient additament.    It  may  alfo  ferve  to  weaken  this  inftancc  of  HeImont's1  that 
there  are  other  inftances,  in  which  we  may  obferve,  that  no  fuch  thing  happens,  as 
his  hypothefis  may  make  one  expeft.    For  common  fulphur  is  by  chymifts  faid  to 
abound  in  an  oily  part,  upon  whole  account  it  is  very  inflammable,  infomuch  that 
they  would  have  other  inflammable  bodies  to  be  fo,  by  their  participating  of  fulphur. 
That  this  concrete  alfo  abounds  in  fait,  is  evident,  according  to  their  principles,  by 
the  acid  menftruum  afforded  by  it,  that  goes  under  the  abufive  name  of  oleum  fulp hu- 
rts per  camfanam.    And  yet  thefc  ingredients,  combined  by  nature,  make  up  a  con- 
crete, which  is  fo  volatile,  that  both  in  clofe  veffeb  and  the  open  fire,  it  is  almoft 
totally  volatile.    And  in  that  mixture  of  highly  dephlegmed  fpirits  of  wine  and 
urine,  that  Helmont  calls  the  Offa  albay  though  the  urinous  falts  do  manifeftly  com- 
bine themfelves  with  the  fpirit  of  wine,  which  being  totally  inflammable,  the  chymifts 
refer  to  their  oil,  or  fulphur  •,  yet  the  coagulated  mixture  does  not,  by  this  aflbciation 
of  ingredient*,  grow  fixt,  but  proves  very  volatile.    I  will  not  here  urge,  in  favour 
of  the  common  opinion  of  the  chymifts  of  the  pre-exiftence  of  alkalies  in  mixt 
bodies,  that  a  corpufcularian  may  fay  two  not  inconfiderable  things ;  whereof  the  firft 
is,  That  there  is  no  need  of  fuppofing  a  colliquation  of  falts  with  fulphurs,  oils  or 
any  thing  elle  to  produce  fixt  falts  •,  Mice,  beiides  that  that  fuppofition  does  not  ex- 
plain, how  two  volatile  bodies  come  to  compofe  one  that  is  fixt,  it  is  plain,  that  a 
body  yet  more  fixt  may  be  made  without  any  aflbciation  of  differing  principles.  For 
the  earth,  that  together  with  the  alkali  remains  in  the  afhes  of  a  burnt  body,  is  more 
fixt  than  the  alkali  itfelf,  and  yet  derives  not  its  fixity  from  any  combination  of  ele- 
ments, or  principles,  but  from  the  groflhefs,  folidity,  or  weight,  and  unfitnefs  for 
avolation  of  the  corpufcles  it  confiils  of.    And  the  corpufcularian  may  add  in  the  - 
fecond  place,  that  whereas  fome  inftances  are  alleged,  wherein  there  is  fuppofed  a 
leflening  of  the  quantity  of  the  fixt  alkali  of  the  concrete,  by  operations,  that  are 
faid  to  carry  off  the  volatile  fait,  before  the  body  comes  to  be  incinerated  ;  it  may 
be  anfwered,  that  perhaps  thofe  very  operations  did  but  rarify  and  volatilize  part  of 
the  pre-exiftcnt  alkali,  and  fo  left  the  lefs  of  it  to  be  recovered  by  burning  •,  as  the 
chymifts  tell  us,  that  fermentation  ratifies  the  oily  parts  of  the  juice  of  grapes,  and 
fubtilizes  them  into  vinous  fpirits,  and  fo  does  much  leflen  the  quantity  of  the  oiL 
And  when  wood  is  burnt  in  a  chimney,  it  is  not  in  the  form  of  an  acid  fair,  which  is 
the  only,  that  is  commonly  obferved  to  be  driven  away  by  diftillation  in  clofe  vcfiels, 
but  in  that  of  an  urinous  fait  (which  is  a-kin  to  alkalies,  and  an  enemy  to  acids)  that 
the  faline  part  of  the  wood  is  made  to  afcend ;  as  may  appear  by  the  diftillation  of 
foot.    Such  arguments  as  thefe  a  corpufcular  philofopher  might,  as  I  was  faying, 
urge  in  favour  of  the  more  received  fpagyrical  opinions.    But  inftead  of  inlifiing  on 
them,  I  flial]  only  invite  you  to  take  notice  of  what  I  obferve  in  falt-petre.  For, 
though  by  diftillation,  or  any  other  way,  that  we  yet  know,  there  is  no  oil  to  be  fc- 
parated  from  it ;  yet  above  half  the  body  of  it  may  be  eafily  and  quickly  turned 
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into  a  fixt  fait,  in  colour,  tafte,  and  operation,  much  like  that  of  tartar,  and  other 
incinerated  vegetables.  And  fuch  an  alkali  I  have  made  without  the  help  of  in- 
jected coals,  or  any  other  body,  furniflicd  with  a  combuftiblc  fulphur :  fo  that  it 
fecms  not,  at  lead  univerfally,  true  that  to  the  production  of  an  alkali  there  is 
necefTary  to  be  at  hand  an  oil,  or  fulphur,  to  be  laid  hold  on  by  die  volatile  fait,  and 
fixt  together  with  it.  But  this  experiment  is  far  more  congruous  to  our  doctrine, 
which  derives  all  thofe  falts  from  the  fize,  fliape,  and  folidity  or  weight  of  the  fame 
corpufcles  fince  the  fame  falt-petre,  whofe  greater  portion  may,  by  the  operations 
newly  mentioned,  be  reduced  to  a  fixt  alkali,  may,  by  being  diftilled  with  a  conve- 
nient bolus,  have  its  greater  portion  brought  over  in  the  form  of  an  acid  fpirit  or 
laic,  which  itfelf  may  afterwards  be  made  materially  to  concur  to  the  production  of 
an  alkali.  I  might  add,  that  even  from  one  of  *  Ilelmont's  own  experiments,  my 
conclufion  may  be  inferred,  fince  he  fomcwherc,  and,  if  I  miftake  not,  in  more 
places  than  one,  affirms,  that  by  the  addition  of  more  alkalizate  fait  and  the  ope- 
ration of  the  fire,  the  earth  itfelf,  that  is  in  the  afh.es,  may  be  turned  into  fait  , 
which,  if  true,  argues,  that  a  fixt  fait  may  be  made  of  that,  which  was  not  before, 
either  of  faline,  or  of  an  oleous  nature ;  and  confequently  without  any  fuch  combi- 
nation of  fait  and  oil,  or  fulphur,  as  his  hypothefis  fuppofes.  From  which  experi- 
ment I  may  alfo  infer  the  poffible  origination  of  alkalies,  by  the  mechanical  changes, 
that,  without  the  addition  of  oil  or  fulphur,  the  operations  of  the  fire  may  produce 
in  the  part  of  a  mutt  body  ;  fince  earth  (excepting  water)  feems  the  moft  indilpofed 
of  any  part  of  the  concrete  to  be  turned  into  fixt  fait. 

I  must  nor  here  pretermit  an  obfervation,  that  I  have  made,  which  feems  to  over- 
throw the  opinion  of  thofe  learned  chymifts,  who  will  have  the  violence  of  the  fire 
to  be  always  a  neceffary  agent,  as  I  allow  it  to  be  ordinarily,  to  the  production  of  a 
fixt  or  lixivial  alkali.  I  faid  feems  to  overthrow,  becaufe  I  had  not  the  opportu- 
nity to  repeat  my  trials,  and  am  not  fure,  that  the  fait  I  employed  was  altogether 
genuine,  in  regard  I  cannot  here  in  London  meet  with  it,  at  any  rate ;  but  I  have 
great  caufe  to  think  it  was  right,  both  for  other  rcafons,  and  becaufe  it  was  fent  with 
other  things,  for  a  prcfent  out  of  the  Eaft,  to  an  inquifitive  nobleman,  who  had  been 
lately  ambaflador  for  his  Britifli  Majcfty,  at  the  Ottoman  court,  and  who  was  pleafed 
as  a  rarity  to  prefent  it  me. 

This  fait  was  affirmed  to  be  the  true  Egyptian  nitre,  mentioned  fo  much  by  antient 
writers :  and  indeed  I  found  it  to  agree  much  better  with  the  notion,  that  books  had 
given  me  of  it,  than  with  that  fort,  to  which  chymifts  generally  give  the  name  of 
nitre,  and  which  is  indeed  the  only  nitre  to  be  ufually  met  with  in  our  European 
(hops  j  where  it  is  bed  known  by  the  vulgarly  received  name  of  falt-petre.  But  to 
fay  fomething  of  our  Egyptian  nitre,  though  it  be  not  pertinent  to  mention  here  all 
that  I  obferved  about  it,  yet  I  mult  not  here  omit  two  things,  that  I  made  trial  of, 
with  that  little,  which  efcaped  the  misfortune  that  loft  me  all  the  reft,  that  feem  con- 
fiderable  in  the  prefent  occafion. 

The  firft  whereof  is,  that  this  Nilotic  fait  was  very  apt  to  imbibe  the  moid  air,  as 
calcined  tartar  and  other  fixt  alkalies  are  wont  to  be  j  to  which  refolution  we  do  not 
find  our  fait  petre,  if  it  be  unmixed,  difpofed.  But  the  other  and  more  important 
thing  I  obferved,  was  this,  that  having  upon  this  Egyptian  nitre,  crude  as  it  was, 
poured  fpirit  of  fait,  this  acid  liquor  did  prcfently,  even  in  the  cold,  work  brilkly 
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upon  it,  as  if  it  were  a  fixt  alkali,  or  at  Icaft  abounded  with  fuch  a  fixivial  fait.  And 
here,  upon  the  by,  give  me  leave  to  take  notice  of  a  text  of  the  holy  Scripture,  that 
has  fometimes  puzzkd  not  only  me,,  but  far  better  critics  in  the  Hebrew  tongue  than 
I,    And  it  is  a  paflage  to  be  round  in  the  2  5th  chap,  of  Solomon's  Proverbs,  where, 
to  illuftrate  things  very  incongruous  to  one  another,  the  difagrccment  of  vinegar  and 
nitre  is  mentioned ;  for  fuppoling  the  words  to  be  rightly  tranflatcd,  as  befides  the 
authority  of  I  know  not  how  many  verfions,  the  very  found  of  the  Hebrew  word 
meter  or  melhar  argues  it  to  be,  it  feems  very  hard  to  find,  what  fliow  of  antipathy 
there  is  between  vinegar  and  the  falt-pctre,  that  is  commonly  fold  in  our  fhops  for 
nitre.    Wherefore  ftrongly  prefuming,  that  Solomon,  who  reigned  in  JutLea,  a  country 
near  to  Egypt,  and  had  much  commerce  with  the  Egyptians,,  whofe  King's  daughter 
he  had  married,  made  ufe  of  Egyptian  nitre  as  the  beft  known,  if  not  the  only  in  his 
time  and  country ;  and  might  have  found  in  this  nitre  fome  quality  very  differing 
Jn.3.ix.  from  any  we  find  in  our  falt-pctre  ;  as  I  remember,  that  in  the  Prophet  Jeremy  nitre 
is  mentioned  as  a  very  abftcmve  thing,  and  fit  to  clcanfe  women's  fkins,  which  is  a 
known  virtue  of  our  fixed  alkalies,  but  not  obferved  in  pure  falt-petre :  wherefore 
when  once  I  received  the  nitre,  that  I  have  mentioned,  and  faw  in  it  figns  of  an  al- 
kalizatc  nature,  I  quickly  poured  upou  it  fome  ftrong  vinegar,  and  found,  as  I  ex- 
pected, that  there  prefentty  enfued  a  manifeft  conflict,  with  noifc,  and  ftore  of 
bubbles}  with  which  experiment  I  afterwards  acquainted  fome  critics,  and  orher 
learned  men,  who  were  not  ill  pleafed  with  it.    But  this  theological  ufe  of  the  alka- 
lizate  nature  of  nitre  not  being  that,  which  I  chiefly  mentioned  it  for,  I  fliall  now 
make  the  philofbphical  ufe  1  intended,  by  taking  notice  that  Egyptian  nitre  being  ac- 
knowledged to  be  a  native  fait,  and  made  only  by  the  evaporation  of  the  fuperfluotis 
water  of  the  Nile  (or  fome  other  fuch  liquor)  is  yet  of  a  lixiviate  nature,  or  at  leafl 
abounds  with  particles  that  are  fo:  though,  as  I  frcftily  intimated,  it  was  produced 
without  any  precedent  incineration,  and  the  matter  of  it  fullered  not,  or  at  lead 
needed  not  fufier  any  violence  of  the  fire  to  make  it  afford  an  alkali. 

I  have  reprefented  thefc  things,  not  for  thatlpretend  to  be  furc,  that  alkalies  may 
not  be  produced  in  multitudes  of  mixt  bodies,  elpccially  in  a  good  number  of  vege- 
tables, after  the  way  propofed  by  Helmont,  or  by  fome  fuch  like  ;  but  partly,  becaufc 
it  feems  not  always  necclfary  to  the  cxiftence  of  an  alkali  in  nature,  and  to  be  the 
only  way  it  can  be  produced  by ;  and  partly,  becaufc  I  would  give  you  and  your 
chymical  friends  occafion  to  clear  (as  far  as  they  can)  and  confirm  the  doctrine  I  hive 
queftioned.  It  is  true,  that  being  a  far  greater  friend  to  truth,  than  an  enemy  to 
the  chymicalhypothefis,  I  would  not  ftifle  what  may  fcrvc  to  advance  that,  in  favour 
of  Helmont's  doctrine,  though  this  would  never  fo  well  accommodate  my  prtfenc 
argument.  But  I  have  no  great  temptation  to  furmount  in  this  cafe,  for  it  concern-? 
very  little  the  main  fcope  or  this  difcourfe,  whether  Helmcr.fs  way,  or  any  other,  of 
the  production  of  alkalies  be  embraced  ;  fince  it  will  fufficc  for  my  purpofc,  if  fome 
bodies  belonging  to  this  family,  or  kind  of  fait',  may  lie  produced :  I  fay  fome,. 
bec  aufc  (as  I  have  already  intimated)  I  will  not  peremptorily  alfcrt,  that  all  fixed  al- 
kalies are  productions  of  the  fire,  or  made  by  the  help  of  it ;  though  I  do  not  readily 
remember,  that  I  have  met  with  any  (except  Egyptian  nitre)  that  are  not.  But  I 
lhall  wave  that  qudtion,  becaufc  my  intended  brevity  calls  upon  me  to  proceed  to 
the  mention  of  fome  particular  initanccs,  fit  to  perfuade  us,  of  the  producibier.ef* 
of  fome  alkalizate  falts. 

It  is  known,  that  chymifts  generally  look  upon  fpirit  of  nitre  and  aqua,  fortis,  as 
liquors  containing  not  alkalies,  but  acid  iiilts  •,  which  ih-7  conclude  not  only  lYom  the 
3  ufte, 
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tafte,  b\it  from  the  great  ebullition,  that  is  made,  when  thofe  liquors  are  poured  on 
the  fait  of  tartar,  6xed  nitre,  pot-afhes,  or  other  fuch  unqucftioncd  alkalies  That 
lea-falt  likewife  docs  not  contain  alkalies,  is  generally  taken  notice  of,  the  fpirit  of  it 
being  juftly  reckoned  among  the  acid  ones  v  and  when  I  purpofely  examined  that  con- 
crete by  diftillation,  the  remaining  fait,  though  the  fire  had  been  violent,  was  very 
differing  from  alkalies :  and  yet  my  conjectures  inclining  me  to  fufpeft  what  the 
event  would  prove,  I  feveral  times  made  the  following  experiment  upon  fea-falt,  that 
yet  retained  all  its  acid  fpirit  in  it. 

Upon  well  dried  and  powdered  fea-falt  we  put  into  a  retort  fometimes  an  equal, 
and  fometimes  (which  1  prefer)  a  double  weight  of  good  fpirit  of  nitre,  or  aqua 
fortis,  and  leifurely  diftilling  all  that  would  come  over,  we  took  out  the  dry  fait  re- 
maining at  the  bottom,  which  we  found  much  changed  both  as  to  colour  (a  good 
part  of  it  being  ufually  very  reddifh)  and  as  to  tafte,  which  was  differing  enough  from 
what  it  had  been  before,  and  might  probably  have  been  made  much  more  fo,  if  frcfli 
fpirit  of  nitre  had  been  once  or  twice  more  abltracted  from  it.  This  fair  being  again 
powdered  (for  it  was  in  a  lump  when  taken  out)  and  put  into  a  crucible,  placed  in 
a  convenient  fire,  was  by  the  repeated  injection  of  fragments  and  well  kindled  char- 
coal made  to  flafti  divers  times  almoft  like  melted  nitre  •,  and  when  it  would  flam  no 
longer,  the  remaining  matter  being  taken  out,  did,  in  great  part,  appear  to  be 
brought  to  an  alcalizate  nature,  for  it  had  a  fiery  tafte  upon  the  tongue  :  if  fpirit  of 
nitre  or  aqua  fortis  were  poured  on  it,  it  would  make  an  ebullition,  it  would 
turn  fyrup  of  violets  green,  and  in  fhort,  exhibit  divers  phenomena  of  alkalizate 
falts. 

Another  way  there  is  like  that  mentioned  of  making  an  alkali  out  of  nitre,  which 
is  thus  done ;  pour  upon  it  an  equal  weight,  or  half  the  weight  of  ftrong  oil  of  vi- 
triol ;  and  having  diluted  the  mixture  with  a  convenient  proportion  of  fair  water, 
diftil  it  by  degrees,  till  there  remain  a  fubftancc  very  dry.  Powder  this,  and  mix  it 
well  with  about  an  eighth  part  of  beaten  charcoal  •,  keep  them  in  fufion  in  a  ftrong 
and  covered  crucible,  till  the  mafs  grow  very  black,  and  a  little  of  it  being  taken 
out  with  a  wire,  tafte  fiery  upon  the  tongue  (which  may  happen  in  about  half  an  hour 
or  an  hour,  according  to  the  quantity  or  matter,  and  degree  of  fire  :)  then  take  out 
the  blacked  or  deeply  red  mixture,  which  will  very  eafily  imbibe  the  moifture  of  the 
air,  and  you  may  find  it,  at  leaft  while  it  is  hot  and  dry,  of  a  more  fiery  lixivial  tafte 
than  fait  of  tartar  itfclf.  It  will  make  an  ebullition  with  acid  fpirits,  and  precipitate 
divers  folutions  made  with  them ;  it  will  turn  fyrup  of  violets  green,  and  in  ftiort 
difcover  itfelf  many  ways  to  be  of  an  alkalizate  nature,  though  it  be  affociated 
with  a  fulphur,  that  may,  by  divers  methods,  be  made  appear  to  be  contained  plen- 
tifully in  it. 

It  is  alfo  confulerablc  on  this  occafion,  how  the  fame  body,  without  the  addition 
of  any  other  fait,  may  by  the  various  manner  of  the  fire's  application  to  it  be  made 
to  afford,  cither  little  elle  than  acid  falts,  or  a  leffer  or  greater  quantity  of  alkali : 
for  if  fine  falc-petre  be  dcxteroufiy  diuilled  with  about  thrice  its  weight  of  fome  fit 
earth  (bur  not,  as  is  ufual,  with  powdered  brick*)  it  will  fometimes  afford  very  near 
as  much  fpirit  of  nitre  as  the  fait  weighed  ;  and  though  this,  like  other  liquors,  be 
not  without  phlegmatic  parts,  yet  bcfidcs  that  it  may  be  doubted,  whether  molt  or 
many  of  them  were  not  produced  by  the  tranfmuting  operation  of  the  fire,  we  may 
fuppofe,  that  five  parts  of  or  fix  tft"  feven  have  been  diftilled  into  dephlegmed 
ipim. 
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But  if,  according  to  the  way  I  have  elfcwherc  *  circumftantially  delivered  (which 
is  by  frequent  injecting  into  fluxed  falt-petre  fmall  pieces  of  kindled  charcoal,  till 
one  can  make  it  flail)  no  more  at  all)  you  make  fixed  nitre,  you  may  obtain  from 
nitre  thus  handled  half  its  weight,  and  perhaps  better,  of  an  alkalizate  fait,  that 
many  would,  by  its  tafte  and  operations,  guefs  to  be  fait  of  tartar. 

But  to  ftiew  yet  further,  how  much  the  production  of  this  alkali  depends  upon 
the  operation  of  the  lire,  which,  as  it  is  varioufly  applied,  may  vary  the  texture  of 
the  falt-petre,  my  conjectures  led  me  to  try  the  following  experiment,  which  I  did 
with  fuccels  from  the  beginning.  We  took  a  pound  of  good  falt-petre,  which  was 
but  grofsly  beaten  (for  it  mould  not  be  finely  powdered)  and  having  laid  it  on  a 
conical  heap  upon  a  fiat  tile,  that  the  air  might  on  all  fides  have  accefs  to  it,  we  caufed 
the  upper  part  of  it  to  be  kindled  by  a  little  fragment  of  burning  coal  (which  may  be 
afterward  thrown  away.)  Then  wc  caufed  the  laborant  with  an  iron  rod  dcxteroufly 
to  ftir  the  kindled  part  of  the  nitre,  that  the  ignition  might  be  prefently  communicat- 
ed to  as  many  parts  of  the  fait,  as  was  polfible  ;  and  this  nimble  ftirring  of  the  mals, 
that  the  fire  might  be  more  diffufed,  and  more  parts  might  be  obvertcd  to  the  air, 
we  caufed  him  to  continue  to  the  end  of  the  operation :  by  which  method,  within 
few  minutes,  we  obtained,  more  than  once,  out  of  fixteen  ounces  of  falt-petre,  about 
ten  ounces  or  better  of  fixed  nitre,  very  lixivial  in  tafte  and  operation ;  and  for  the 
colour,  it  was  of  a  pleafant  greenifh  blue,  and  deeper  than  fait  of  tartar  will  ufually 
be  brought  to,  by  being  (in  a  crucible)  kept  twenty  times  as  long,  in  a  good  fire. 

The  other  fcopes  and  ufes  defiged  in  this  new  and  quick  way  of  making  the  al- 
kali of  nitre  belong  to  another  difcourfe,  the  experiment,  which  will  fcarcc  fucceed 
without  a  dextrous  management,  being  here  mentioned  to  fhew,  what  quantify  of 
alkalizate  fait  may  by  a  differing  operation  of  the  fire  be  obtained  from  nitre  ;  which 
(crude  nitre)  in  diftillation  fkilfully  made  for  the  purpofe  may  be  in  great  part  driven 
oVer,  in  the  form  of  acid  fpirit,  and  phlegm,  and  leaves  fo  little  true  alkali  behind 
it,  that  I  have  wondered  at  it,  being  fometimes  fcarce  able  to  find  any  at  all,  though 
1  purpbfely  tried  to  feparate  it  from  the  tobacco-pipe  clay,  which  the  pctre  had  been 
mixed  with  after  a  diitillation,  wherein  not  half  of  the  fait  had  been  driven  into  the 
receiver,  in  the  form  of  fpirit. 

And  to  (hew,  that  to  make  the  fixed  fait  of  nitre,  the  actual  inflammation  of  it, 
in  the  open  air,  is  not  ncccflary,  as  very  learned  men  have  fuppofed  ;  and  that  it  U 
poffible,  whatever  is  prefumed  to  the  contrary,  to  make  an  alkali  nitre,  though  char- 
coal, or  lbme  other  com buftible  body  be  not  added  to  it,  to  kindle  the  cirpufclcs  of 
the  nitre  by  its  fulphur,  and  by  the  aflbciation  of  fomc  part  of  the  fame  fulphur 
with  the  faline  parts  of  the  nitre,  to  compofe  an  alkali ;  to  fhew  this,  I  fay,  1  more 
than  once  made  the  following  experiment :  with  a  convenient  quantity  of  good  fak- 
petre  wc  carefully  mingled  about  an  eighth  part  of  tobacco-pipe  clay ;  and  putting 
the  mixture  into  a  crucible  clofcly  luted  at  the  top,  we  kept  it  by  a  fitly  graduated 
fire  in  fufion  for  lome  hours,  and  found,  as  we  expected,  that  the  remaining  fait  (for 
part  would  get  through  the  lute,  or  commifiures  in  the  form  of  fumes)  was  turned 
into  an  alkali,  of  a  fair  blue  colour,  like  the  better  fort  of  that  fixed  nitre,  w.'iich 
is  made  with  charcoal.  This  experiment,  and  that  formerly  made  with  tobacco-pipe 
clay,  feem  plainly  to  argue,  that  to  the  making  of  fixed  nitre,  which  is  confeffed  to 
be  an  alkali,  a  congruous  change  of  texture  may  fufRce ;  whether  that  change  be 
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attempted  to  be  made  in  open  vcffels,  or  in  clofe  ones,  with,  or  without  the  addition 
of  the  fulphur  of  charcoal,  or  any  other  fuch  combuftiblc  body.  Upon  the  fame 
ground,  that  I  had  for  trying  the  former  experiment,  I  attempted,  and  not  without 
luccefs,  to  make  an  alkali  oi  fait  petre,  by  colliquating  moderate  quantities  of  it, 
feveral  ways  (and  keeping  it  in  fufion)  with  fomc  metals:  I  fay,  moderate  quantities 
of  nitre,  bccaiife  an  ingenious  gentleman,  to  whom  I  communicated  this  practice, 
could  not  make  it  fucceed  in  any  confiderable  quantities.  And  to  obviate  the  fufpi- 
cion,  though  perhaps  groundlefs,  that  fome  chymifts  might  have  of  the  material  con- 
currence of  a  good  portion  of  the  combuftiblc  fulphur,  prcfumcd  to  be  in  the  ignoblcr 
metals  to  the  production  of  the  nitrous  alkali ;  I  mail  add,  that  our  experiment  fuc- 
ceeded,  when  we  tried  it  more  than  once,  with  more  than  ordinarily  fine  iilvcr,  whofe 
fulphur,  if  it  have  any,  is  granted  to  be  fixt  or  incombuftible.  And  I  remember  the 
laft  trials  afforded  us  a  bluifh  alkali,  though  there  were  employed  but  a  fifth  part  of 
filver,  in  reference  to  the  nitre ;  and  though  the  fire  (which  was  continued  for  fome 
hours)  was  fo  moderate,  that  the  metal,  though  thinly  laminated,  was  not  melted  j. 
and  of  an  ounce,  that  was  put  in,  there  wanted  but  four  grains,  which  fmall  lofs 
might  eafily  be  imputed  to  divers  accidents. 

After  what  is  laid  of  the  production  of  lixiviate  falts  and  alkalies,  it  will  not  be 
impertinent  to  add,  that  as  they  may,  by  the  operation  of  the  fire,  be  produced ;  fo 
by  the  operation  of  the  fire  they  may  be  deftroyed  or  defpoilcd  of  their  aikalizate* 
form,  and  turned  into  a  fubftance  of  a  nobler  nature.  This  I  am  induced  to  think 
very  probable  by  fome  experiments,  amongft  which,  that  which  feemcd  the  moft  con- 
fiderable, was  this :  we  took  a  pretty  quantity  of  good  fait  of  tartar,  that  had  been 
purified  by  folution  and  coagulation,  and  having  put  it  into  a  clean  crucible,  we  kept 
it  in  a  ftrong  fire  (that  made  the  crucible  red-hot)  for  a  good  while  j  then  giving  it  at 
length  a  iironger  lire,  we  poured  it  or  (afterwards)  took  it  out  of  the  pot,  and  diflblved 
again  as  much  of  it  as  we  could  in  cold  water,  which  being  fct  to  run  through  cap- 
paper,  there  appeared,  as  I  forefaw,  in  the  filtre  a  pretty  deal  of  matter,  that  would 
not  (as  the  whole  fait  had  done  at  firft)  be  diflblved  in  the  water,  but  was  turned  into 
a  kind  of  earthy  fubftance.  Then  coagulating  again  the  folution,  that  had  patted 
through  the  filtre,  into  dry  fait  j  we  expofed  it  again  in  the  crucible  to  a  ftrong  fire, 
and  putting  it  again  into  water,  we  perceived  it  would  not  totally  diflblvc,  but  left  in 
the  filtre  a  flime  or  mud.  And  in  this  manner  we  proceed  to  ignite,  diflblvc,  filtre,. 
and  coagulate  the  fame  fait  of  tartar  many  times  j  for,  if  I  much  miftake  not,  it  was. 
fixtccn  times,  and  ftill  found  fuch  an  earthy  fubftance  as  has  been  fpoken  of,  remain- 
ing in  the  filtre ;  and  the  reft  of  the  fait  of  tartar  fo  little  altered,  that  being  fome- 
wfiat  tired,  and  other  ways  diverted,  I  delifted  from  profecuting  the  operation  to  the 
Uttermoft  concluding  it  highly  probable,  that  the  remaining  fait  might,  by  the  fame 
way  of  management,  lie  brought  to  yield  more  and  more  of  that  fsme  fubftance, 
which  either  was  earth,  or  of  kin  to  it,  being  at  leaft  fomcwhat,  that  was  of  a  nature 
very  differing  from  fait  of  tartar,  fince  it  was  not  like  it,  fiery  on  the  tongue,  and 
was  iiidiffoluble  in  water,  as  earih,  but  not  (alt  of  tartar*  is  known  to. be. 

SECT.  IV. 

IT  may  bring  fomc  illuftration,  and  add  fome  probability  to  what  has-  been  dif- 
courfed  about  the  produciblenefs  of  falts,  if  we  confider  what  happens  in  the  com- 
pufit  ons  and  dccompolmons  of  faline  particles,  and  their  operations  on  other  bodies-,, 
and  on  one  another.    For  if  it  appear,  that»  by  thefc  manifeft  and  mechanical  ways* 
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fuch  alterations  may  be  made,  and  fuch  qualities  produced,  as  are  either  altogether, 
or  very  near  as  considerable,  as  thole,  which  difcriminatc  the  feveral  families  or  falts 
formerly  fpoken  of,  from  one  another,  and  from  this  or  that  chymical  principle ;  it 
will,  I  prefumc,  be  judged  the  more  credible,  that  thefe  families  of  falts  may  be 
either  tranlmuted  into  one  another,  or  othenvife  produced  \  and  fo  may  not  be  pri- 
mordial and  immutable  beings,  in  the  fcnlc,  wherein  the  chymilb  would  have  them 
to  be  fuch.  I  have  eliewhere  taken  notice  of  the  production  of  vitriols,  fal  armoniac, 
borax  *,  and  divers  other  factitious  falts  ;  for  which  realbn  1  I  fhall  not  infift  on  them 
here  the  rather,  becaufe  it  may  fuffice  for  my  prefent  puroofc  to  take  notice  of  two 
falts,  whereof  the  one  is  meerly  factitious,  and  the  other  fuch  in  great  part  •,  and  yet 
each  of  thefe,  by  a  very  night' and  eafy  way  of  ordering  it,  afforded  me  differing 
faline  concretions,  fome  of  which  rcfcmblcd  a  fait,  which  many  judge  the  moft  fimple 
and  natural,  that  we  yet  know  of. 

To  fhew  then,  that  common  fait  itfclf,  that  fecms  the  moft  primitive  and  fimple 
amongft  grofs  and  vifiblc  falts,  may  be  produced  by  a  change  of  texture  made  in 
bodies  very  differing  from  common  fait,  1  fhall  recite  an  experiment,  which  though 
it  have  fomctimcs  tailed  me,  yet  it  has  divers  times  anfwered  my  defire,  though  I 
fhall  now  relate  but  that  finglc  one  of  my  laft  trials,  that  fucceed  belt 

That,  which  our  Englifh  glaffmcn  call  ftindevery  and  the  French,  of  whom  pro- 
bably the  name  was  borrowed,  fuindtvir,  and  is,  you  know,  that  recrement,  that  is 
made,  when  the  materials  of  glafs,  namely  fand  and  a  fixt  lixiviate  alkali,  having 
been  firft  baked  together,  aud  then  kept  long  in  fufion,  the  mixture  cafts  up  the  fu- 
perfluous  fait,  which  the  workmen  afterwards  take  off  with  ladles,  and  lay  by  as 
little  worth ;  this  fait  feldom  ulcd  by  mincralifts,  and  fcarce  wont  to  be  mentioned  by 
the  writers  of  courfes  of  chymiftry,  I  have  thought  fit  to  employ  about  feveral  pur- 
pofes,  invited  thereto  by  confidering  the  ufual  way,  wherein  it  is  produced.    For  in 
fandever  we  have  a  fair,  which  was  once  altogether  lixiviate,  but  which  having  been 
kept  long  melted  in  a  ftrong  fire  with  fand  (or  flints  or  pebbles)  muft  have  had  its  faline 
corpufclcs  varioufly  and  forcibly  ground  or  nibbed  againft  one  another,  and  againft 
the  particles  of  the  fand,  fome  of  which  it  may  alfo  have  diflblvcd  and  retained  with 
it;  by  which  rude  juftlings  and  mutual  attritions,  I  thought  it  very  probable,  that 
the  alkali  muft  not  only  have  been  confiderably  altered,  but  varioufly  too,  fome  parts 
being  changed  more  and  after  a  differing  manner  than  others,  by  which  means  fan- 
dever may  confift  of  portions  differingly  qualified  both  in  reference  to  the  lixiviate 
fait,  that  was  at  firft  employed,  and  to  one  another. 

We  took  a  pretty  quantity  of  good  fandever,  and  having  diflblvcd  it  in  fair  water, 
and  filtred  it,  we  fet  it  to  evaporate  in  a  digeftive  furnace,  till  a  faline  cruft,  as  if  it 
were  a  thin  plate  of  ice,  fpread  itfclf  upon  the  top  of  the  liquor;  thrn  fuffcring  it  to 
cool  and  cryftallize,  we  broke  the  mentioned  cover,  to  come  at  the  cryftals,  and  li  t 
the  liquor  we  had  poured  off  from  them  to  evaporate  further  and  fhoct  again  :  and 
in  this  method  we  proceeded,  whilft  we  judged  worth  while  to  do  fo.  By  this  means 
we  obtained  good  ftorc  of  cryftals,  whole  figures  were  not  the  fame,  but  many  of 
thern  differing  enough,  though  moft  of  them  tranfparent  and  prettily  fliaped,  as  if 
nature  had  at  one-."  affected  variety  in  their  figuration,  and  yet  confined  hcrlelf  to 
geometrizc.  But  the  chief  thing,  for  which  I  mention  this  experiment,  is,  by  this 
way  of  proceeding,  I  more  than  once  obtained  (not  on  the  very  ItiffaVCC  of  the  water, 
as  is  ufual  in  the  concretion  of  foa-falt)  but  in  other  parts,  and  chiefly  beneath  the 
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furface  of  the  feline  plate  formerly  mentioned,  a  confiderable  number  of  grains  of 
felt,  that  better  anfwered  to  the  defcription  of  common  felt,  than  diflblved  and  filtered 
fea-felt  itfelf  is  wont  to  do :  for  thelc  grains,  that  were  of  no  defpicable  bignefs, 
were  as  like  little  cubes  or  dice,  as  if  they  had  been  made  by  a  fkilful  jeweller  •,  and 
their  furfaces  had  a  fmoothnefe  and  gloflinefs  much  furpafling  whatever  I  had  obferved 
in  marine  or  common  felt. 

I  may  confirm  the  difference,  I  have  mentioned  to  be  between  fendever  and  com- 
mon alkalies,  if  I  here  add,  that  fome  while  ago  having  fet  a  good  quantity  of  filter- 
ed folution  of  fendever  to  coagulate  in  a  cool  place,  and  thereby  brought  a  great  part 
of  the  felt  to  coagulate  into  cryftals,  almoft  like  thofe  of  nitre,  but  lb  very  diapha- 
nous, that  divers  of  them  were  clear  as  rock  cryftal  itfelf;  I  did  not  obferve  them  to 
relent  by  the  moifture  of  the  air  in  a  long  time,  though  the  glafs  they  were  kept  in 
were  negligently  enough  covered  with  paper  only  ;  which  argues  their  texture  to  have 
been  remote  enough  from  that,  which  is  proper  to  alkalies :  and  to  fhew,  that  they 
were  alfo  felts  of  a  peculiar  nature,  I  (hall  further  obferve,  that  if  they  were  cx- 
pofed,  though  but  to  a  gentle  beat,  they  would  in  no  long  time  lofe  their  tranfpa- 
rency,  and  be  reduced  to  a  white  and  fine  calx  ;  which  being  weighed  and  re-diffolved 
in  water,  and  made  again  to  cryftallize,  would  be  diaphanous,  and  concoagulatc 
with  itfelf  fo  much  of  the  water,  as  fufiked  to  give  a  very  notable  incrcafc  of  the 
weight. 

Sandever,  which  afforded  me  the  firft  of  the  two  inftances  I  promifed  you  of  the 
production  of  felts,  is  one  of  thofc  bodies,  that  many  would  reckon  amongft  thofe, 
that  are  almoft  mcerly  artificial.    I  (hall  now  mention  a  fecond  inftance  of  a  body* 
wherein  art  feems  to  have  little  to  do,  fave  the  eafy  extrication  of  its  particles  from, 
thofe,  wherewith  nature  had  blended  it  in  a  human  body.    If  then  man's  urine,  after 
having  been  kept  fome  weeks  in  a  doled  vcffcl,  be  cxpofed  to  a  moderate  fire,  firft 
it  will  yield  a  fpirit  and  a  volatile  felt,  and  then  a  very  copious  phlegm,  which  being 
totally  exhaled,  there  will  remain  a  dry  caput  mortuum  ;  and  this  being  warily  calcin- 
ed, diflclved  in  water,  and  coagulated,  if  the  experiment  iuccecd  with  you,  as  it 
did  with  me,  you  will  find  the  felt  very  different  from  a  common  lixiviate  alkali* 
rather  you  will  find  feline  concretions  of  differing  forms,  if  not  kinds :  for  1  obferved 
feme  to  be  oblong,  and  to  look  like  fome  cryftals  of  nitre  •,  others,  to  be  of  figures 
refembling  thofe,  that  geometricians  call  Rbcmluscs  or  Rbomhides  •,  and  one  of  the 
fairtft  of  thele  lozenges,  I  remember,  for  trial-feke,  I  kept  for  many  days  expofed 
to  the  air,  and  that  in  winter,  without  finding  it  run  per  deliquium,  as  a  piece  of  com- 
mon alkali  of  that  bignefs  would  have  done  in  a  little  part  of  that  time.    But  befides. 
thofc  numerous  feline  concretions,  that  I  could  not  eafily  reduce  to  any  known  figure, 
there  was  (which  1  chiefly  expeded,  and  would  have  you  take  notice  of)  a  confiderable 
number  of  fine  grains,  that  looked  like  common  fait,  and  were  indeed  more  exactly 
cubical  in  their  figure,  than  the  grains  of  fca-falt  themlelves  are  wont  to  be.    And  I 
have  the  lefs  caule  to  doubr,  that  the  fen  fait  abounding  in  our  caput  mortaum  was  net 
a  common  lixiviate  alkali,  but  coniirted  of  parts  of  other  natures,  efpccially  of  fuch 
as  compol'ed  fea-lalt ;  becaufe  I  obferved,  that  the  caput  mortuum,  when  cxpofed  tc» 
calcination,  began  early  to  melt  Li  the  lire,  before  it  was  near  calcined,  as  not  am 
aikali,  but  fea-falt,  would  have  done ;  alii)  becaufe  the  talte  was  much  nearer  to  that 
of  brine,  than  to  that  of  lixivium  •,  and  becaufe,  lailly„  it  would  make  no  conflict 
with  the  fpirit  of  felt,  as  an^alkali  would  have  done,  but  did  make  of  a  folution  of 
filvcr  in  aquafortis  a  white  precipitate,  like  that  we  make  of  that  metal  witfifca,felr„ 
but  not  with  alkdies. 
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And  becaufe  a  mifchance  unfcafonably  deprived  me  of  the  caput  mortuum  of  do- 
meftic  urine,  prepared  in  my  own  laboratory,  I  was  fain  to  procure  a  fupply  of  fixt 
fait  of  urine  made  by  a  diligent  Spagyrift  of  my  acquaintance,  who  had  wrought 
much  upon  that  liquor,  and  having  diflblved  and  filtered  a  pretty  quantity  of  this 
fait,  and  fuffered  the  folution  to  evaporate  flowly,  till  it  began  to  have  a  flcin,  I  found 
the  cryftals  it  afforded  in  a  cool  place  to  be  fome  of  them  an  inch  or  two  long,  and 
(haped  almoft  like  cryftals  of  nitre,  fave  that  they  were  fharper  at  both  ends,  and  to 
many  of  them  were  faftened  ftore  of  minute  and  oblong  cryftals  prettily  fhaped, 
which  were  placed  almoft  perpendicularly  upon  the  greater  proportions  of  fait,  which 
by  this  means  obtained  a  fhape,  not  much  unlike  that,  which  the  French  engineers  call 
cbeval  de  frife :  thefe  cryftals,  as  they  did  not  refcmble  common  alkalies  in  their 
figures,  fo  they  were  unlike  to  them  in  divers  other  refpects.  For  though  fome  oil  of 
tartar  >>fr  dtliquium  being  poured  upon  fome  of  them,  there  enfued  no  manifeft  com- 
motion, as  is  wont  to  be  produced,  when  that  liquor  is  mutt  with  a  fait,  where  an 
acid  is  predominant,  yet  being  beaten  and  mixt  with  an  acid  lpirit,  as  that  of  common 
fait,  they  made  not  the  leaft  ebullition  or  conflict,  though  they  were  (hired  up  and 
down  to  excite  it j  nor  did  aqua  fortis,  good  enough  to  be  worthy  of  that  name,  pro- 
duce any  hiding  noife  or  froth,  when  it  was  put  upon  the  fait  of  urine,  though  at 
length  it  diflblved  a  good  proportion  of  it.  And  though  ftrong  oil  of  vitriol  being 
put  upon  fome  of  the  forementioncd  cryftals,  did  readily  work  upon  them,  and  in 
corroding  them  excite  a  good  number  of  bubbles,  yet  that  did  not  furprile  me,  nor 
make  me  conclude  the  fait  to  be  alkalizatc,  becaufe  I  have  obferved  oil  of  vitriol 
(though  not  fpirit  of  fait  or  aqua  fortis)  to  work  after  the  like  manner  upon  common 
fait,  of  which  that  the  fixt  fait  of  urine  did  participate,  I  judge  very  probable, 
partly  upon  the  account  of  the  phenomenon  newly  recited,  partly  becaufe  I  found, 
that  by  impregnating  good  aqua  fortis  with  a  competent  quantity  of  the  fixt  fait,  in- 
ftead  of  diflblving  in  it  fea-falt,  1  could  make  it  capable  of  corroding  foliated  gold, 
even  in  the  cold  j  and  pardy  alfo,  becaufe  that  fome  part  of  the  folution  of  our  fixt 


thick  and  muddy,  and  foon  after  let  fall  a  precipitate  copious  Enough :  and  another 
part  of  the  fame  folution  did  readily  precipitate  filver  diflblved  in  aqua  fortis,  but 
would  not  fo  much  as  difcolour  a  ftrong  folution  of  fublimate  (made  in  fair  water) 
from  which  a  common  lixiviate  alkali  would  have  immediately  ftruck  down  an  orange- 
coloured  powder. 

A  light  fufpicion  I  once  had,  that  the  common  fait,  that  moft  men  eat  to  feafon 
their  aliments,  may  in  fome  degree  impregnate  men's  urine,  gave  me  the  curiofity  to 
examine  that  of  horfes,  which  I  found  to  require  rather  a  fhorter  than  a  longer  pu- 
trefaction than  human  urine,  to  make  it  fit  for  diftillation  but  the  caput  mortuum  of 
this  alfo,  I  was  by  an  accident  hindered  to  examine  ftifficiently :  but  by  the  fpirit 
and  volatile  fait  the  liquor  after  putrefaction  eafily  afforded,  it  feemed  probable 
enough,  that  the  fixt  fait  would  have  been  not  unlike  that  of  men's  urine.  Of 
which  laft  named  olid  and  dcfpicable  liquor  I  chofe  to  make  an  inftance  in  this  place, 
becaufe  chymifts  arc  not  wont  to  care  for  extracting  the  fixt  fait  of  it  (which  is  there- 
fore commonly  prcfumed  to  be  like  other  alkalies)  but  as  foon  as  they  have  diftillcd 
the  faline  fpirits,  throw  away  all  the  reft  as  nothing  wordi.  Which  practice,  as 
general  as  it  i:,  I  cannot  commend ;  for  though  I  am  not  altogether  of  Helmont's  mind, 
where  he  fays,  that  Wifdom  defpifes  tbefe,  that  defpife  the  indagotion  of  urin:,  and  refufe 
by.  the  fire  to  fearcb  out  its  contents ;  yet  I  think,  that  thofe,  who  underftand  the  myflical 
writings  of  fome  of  the  beft  chymical  philofophcrs  of  former  times,  will  look  upon 
it  as  a  more  tolerable  hyperbole,  than  other  men  or  even  vulgar  chymifts  imagine  it 
to  be. 


mixt  with  oil  of  tartar,  prcfently  grew 
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PART  II. 

SECT.  I. 
Of  the  produOion  of  vinous  fpitffs; 

AS  for  what  the  chymifts  call  fpirit,  they  apply  the  name  to  fo  many  differing 
things,  that  this  various  and  ambiguous  ufe  of  the  word  feems  to  me  no  mean 
proof,  that  they  have  no  clear  and  fettled  notion  of  the  thing.  Moil  of  them  are 
indeed  wont,  in  the  general,  to  give  the  name  of  fpirit  to  any  dirt il Jed  volatile  li- 
quor, that  is  not  infipid,  as  is  phlegm,  or  inflammable,  as  oil.  But  under  this  gene- 
ral term  they  comprehend  liquors,  that  are  not  only  of  a  differing,  but  muft  be, 
according  to  their  principles,  of  a  quite  contrary  nature  •,  fome  of  them  being  acid, 
as  fpirit  of  nitre,  of  fait,  and  of  vinegar  itfelf ;  and  fome  of  them  urinous,  or,  as 
fome  would  have  it,  volatile  alkalies,  which  are  fuch  enemies  to  the  former,  that, 
as  foon  as  they  are  put  together  in  due  proportions,  they  tumultuate  and  grow  hot, 
and  ufually  continue  to  fight,  till  they  have  difarmcd  or  mortified  each  other.  Be- 
fides  thefe  two  hoftile  families  of  fpirits,  there  is  a  third  fort,  which  they  call  vinous 
or  inflammable,  which  though  very  fubtile  and  penetrant,  is  not  manifeftly  either 
acid,  or  alkalizate  •,  I  fay,  manifeftly,  becaulc  the  tafte  and  fmell  of  this  fort  of 
fpirit  is  differing  from  both  the  forts  laft  named ;  and  yet  is  referred  to  one,  or  the 
other  of  them,  by  fome  learned  Spagyrilts-,  with  whom  I  neither  need,  nor  defire 
to  difpute  about  this  matter ;  fincc  it  may  fuffice  for  my  purpole,  if  it  can  be  made 
out,  that  all  the  three  forts  of  fpirits  above  mentioned,  the  vinous  or  inflammable, 
the  urinous  or  alkalizate,  and  the  acid,  may  be  produced,  and  confequcntly  may  be 
other  than  primeval  bodies. 

And  to  begin  with  the  firft  named,  thefe  vinous  fpirits  are  fo  producible  by  art, 
that  we  feldom  find  them  produced  by  nature  alone,  which  does  indeed  make  the  juice 
of  grapes,  but  does  not  make  wine,  nor  the  fpirit  of  wine,  unlefs,  by  the  help  of 
man,  that  juice  be  preffed  out,  and  fermented.  And  the  cafe  is  yet  more  plain  in 
the  ardent  fpirits  made  of  ale,  beer,  and  in  the  like  vinous  fpirits  made  by  the  de- 
coding and  fermenting  the  feeds  and  other  parts  of  vegetables.  And  it  is  obfervablc 
to  our  purpole,  that  muft  (or  the  juice  of  grapes  newly  prcfled  out)  does  not  in 
diftillation  yield  a  vinous  and  inflammable  fpirit.  And  I  remember,  I  had  once  the 
pleafure  to  laugh  at  a  man,  otherwife  very  ingenious,  who,  to  catch  the  fubtile 
vinous  fpirit,  that  he  would  have  me  think  was  loft  in  the  common  way  of  handling 
wort,  made  it  work  in  a  huge  copper  limbec,  to  catch  the  fpirituous  parts,  that  he 
thought  would  otherwife  fly  away  •,  by  which  means,  inftead  of  the  ardent  fpirit  he 
'  expected,  he  got  nothing  in  his  receiver  but  a  naufeous  phlegm.  I  have  alio  found 
by  trial,  that  ralfina  (which  we  know  are  but  dried  grapes)  being  diftilled  alone, 
afforded  an  acid  and  empyrcumatical,  but  not  a  vinous  fpirit  i  whereas,  when  I  carc- 
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fully  fermented  them  with  a  due  proportion  of  water,  they  would  afford  me  in  diflil- 
lation  an  ardent  fpirit  like  that  of  wine. 

If  it  be  objected,  as  I  prcfume  it  will,  that  the  vinous  and  inflammable  fpirit,  that 
is  by  fermentation  obtained  from  bodies,  was  actually  in  them  before,  and  is  only 
extricated  by  fermentation ;  I  anfwer,  that  this  is  gratis  di£Jumt  and  is  therefore  not 
to  be  admitted  till  it  be  proved  ;  fince  raifins,  and  fuch  other  fermentable  bodies  do 
not,  upon  the  fuppofed  analyfis  made  by  didillation,  afford  a  vinous  fpirit,  but  one 
that  is  very  differing  from  it.    And  I  fee  not,  why  the  change  of  texture  may  not 
turn  fome  part  of  the  juice  of  grapes  into  a  vinous  and  inflammable  liquor,  fince  a 
little  further  change  is  able  to  turn  the  fame  juice  into  a  liquor,  that  is  acid,  and 
Hcithcr  vinous  nor  inflammable,  as  it  was  before.    And  I  have  found  by  trial,  that 
even  this  vinegar,  crude  as  it  is,  being  fatiatcd  with  calx  of  lead  made  per  fe>  would 
afford  a  fpirit  not  acid,  but  of  a  very  differing  taftc,  and  inflammable,  like  the  fpi- 
rituous  parts  of  wine.    And  if  it  fhould  be  further  objected,  that  thefe  inflammable 
fpirits  were  not  produced  by  thefe  operations,  but  prc-exiding  in  the  newly  expreffed 
juice  of  grapes,  were  only  extricated  by  fermentation,  and  being  afterwards  covered 
ordifguued  by  the  acid  particles  of  the  vinegar,  were  again  extricated  by  diftillation, 
the  acid  fcltt  having  fixt  thcmfclves  upon  the  lead  they  corroded,  and  thereby  given 
the  fpirits  leave  to  forfake  them  :  if  I  fay,  this  be  objected,  I  might  refer  you  to  a 
more  full  anfwer,  that  I  have  clfcwhcre  given.    And  at  prefent  it  may  ferve  the  turn, 
that  I  put  you  in  mind  again,  that  the  objection  alleges  no  phsenomena  to  make  ap- 
pear the  actual  pre-cxidence  of  vinous  fpirits,  either  m  the  juice  of  grapes,  or  in  the 
folution  of  lead. 

Amd  though  I  need  but  deny  what  is  barely  affirmed,  not  proved  •,  yet  to  examine 
this  matter  further  than  I  had  found  others  to  have  done,  I  did  (as  I  elfewhere  men- 
tion) make  a  faccbarum  Satitrni  with  an  acid  liquor  made  without  fermentation,  or  the 
addition  of  any  liquor  from  wood  itfelf  •,  and  then,  diddling  it  alfo  without  any  ad- 
ditament,  I  had  (as  I  expected)  a  fpirit,  that  readily  took  fire  and  burnt  away  in  a 
blue  flame,  like  that  of  fpirit  of  wine.    1  know  another  objection  may  be  framed 
from  the  doctrine  of  fome  chymifts,  who  would  have  fpirit  of  wine  to  confift  of  the 
oily  parts  of  the  juice  of  grapes  rarefied  and  fubtilized.    But  with  thefe  learned  men 
(for  fuch  I  know  fome  of  them  to  be)  I  have  not  here  any  need  to  enter  into  a  dif- 
pute ;  fince,  without  examining,  whedier  their  opinion  be  true  or  no,  if  it  be  ad- 
mitted, it  will  be  confident  enough  with  mine.    For  to  fay,  that  by  fubtiliation, 
rarefactkin,  a  peculiar  kind  of  commixture  with  the  phlegm,  or  the  like  means,  the 
oil  contained  in  the  juice  of  grapes  (and  feparable  from  it,  in  the  form  of  oil,  if  it 
be  diddled  before  it  be  fermented)  becomes  fpirit  of  wine,  is  but  to  aflign  the  modus, 
whereby  vinous  fpirits  are  produced,  but  not  to  deny  their  production.    And  all  that 
my  purpofe  requires,  is,  that  it  be  proved  or  granted,  that  inflammable  fpirits  arc 
really  produced,  by  what  way  foever  they  come  to  be  fo.    I  fhall  add,  that  though 
experience  witneffes,  that  honey  being  fkilfully  fermented  with  a  due  proportion  o£ 
-water,  will  yield  a  greater  plenty  of  inflammable  fpirit  than  the  wine  itfelf,  that  is 
made  in  divers  countries ;  yet  when  we  have  carefully  diddled  honey  before  fermen- 
tation, it  afforded  us  a  great  proportion  of  confidcrably  acid  fpirit,  that  would  diffolve 
fome  metals,  but  fo  little  od,  that  the  paucity  fcemcd  drangc,  and  made  it  appear 
unlikely  enough,  that  fo  inconfiderablc.  a  proportion  of  that  liquor  fhould  be  rarcjlable 
into  lb  much  ardent  fpirit,.  as  may  be  obtained  foora  well  fermented  honey. 
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SECT.  II. 

Of  tbi  produBio*  of  urinous  fpirits: 

I proceed  now  to  the  other  fort  of  fpirits,  as  thofc  of  hartfhorn,  Mood,  fal-armo- 
ni.tc,  foot  of  wood,  &V.  thst  we  have  formerly  called  urinous,  becauie  of  their 
t  affinity  in  many  qualities  to  the  more  familiarly  known  liquor,  fpirit  of  urine, 
as  for  thefe,  I  know  not,  whether  it  will  be  neceflary  to  treat  of  their  origin 
apart ;  fince,  for  aught  experience  has  yet  affurcd  me,  thefe  fpirits  are  not  fimple, 
but  compounded  bodies,  confining  of  the  volatile  fait  of  the  concrete,  that  afforded 
them,  duTolved  in  the  phlegm,  and  for  the  moft  part  accompanied  with  fome  little 
oil,  at  firft  undifcerned  by  the  eye,  though  afterwards  it  grow  vifible.  The  preiencc 
of  this  oil  in  moft  fpirits,  belonging  to  this  family,  may  be  probably  argued  from  the 
deep  tincture,  that  in  procefsof  time,  fpirit  of  hartfhorn;  of  blood,  and  divers  other 
fubje&s,  will  acquire  by  (landing,  though  prefently  after  their  diftillation,  and  firft 
br  fecond  rectification,  they  were  clear,  and  colourlcfs  as  water-,  the  oily  portion, 
which,  whilft  it  was  in  very  minute  particles,  lay  concealed  in  the  mixture,  becom- 
ing difcovcrable  in  procefs  of  time  by  their  extricating  themfelvcs  a  little,  and  afl'o- 
ciating,  though  not  fo  far  as  to  emerge  and  float,  yet  far  enough  to  difclofe  them- 
selves by  the  colour  they  give  the  liquor.  But  in  fpirit  drawn  by  the  help  of  an 
alkali  from  fal  armoniac,  a  concrete  not  abounding  in  oily  parts,  like  hart/horn, 
blood,  i*c.  kept  not  only  for  many  months,  but  divers  years,  I  obferved  no  fitch 
difcolouration  which  was  one  inducement  to  make  me,  in  fpeaking  of  the  oleagi- 
noufnefs  of  urinous  fpirits,  to  employ  the  word  moft  rather  than  the  word 

H avi no  therefore  hitherto  by  rectifications  and  digeftions  obferved  nothing  in 
thefe  urinous  fpirits  but  a  cryftalline  volatile  fait,  moft  commonly  feparable  in  a  dry- 
form,  and  the  phlegm  it  was  diflblved  in,  befides  fome  oleaginous  particles,  that  had 
(though  at  firft  unperccivedly)  aflbciated  thcmfclves  to  it ;  I  fee  no  great  need  to 
trouble  you  with  particular  inftances  about  this  fort  of  fpirituous  liquors  i  what  ha* 
been  faid  making  it  allowable  for  me  to  refer  you  to  what  I  deliver  about  the  produc- 
tion of  falts,  where  that  of  volatile  ones  is  mentioned. 

SECT.  III. 
Of  the  production  of  acid  fpirits 

AS  for  acid  fpirits,  that  fome  of  them  may  be  generated  or  produced  de  novoy 
feems  probably  deducible,  partly  from  what  has  been  already  delivered  (in  the 
firft  part  of  thefe  notes)  concerning  the  production  of  acid  falts ;  and  partly  from 
what  will  be  ere  long  recited  of  acid,  as  well  as  of  urinous  and  of  vinous  fpirits, 
obtained  by  diftillation  from  one  and  the  fame  body.  And  if  we  take  the  word  acid, 
as  I  ufually  do  in  thefe  notes,  in  a  familiar  fenfe,  without  cryptically  diftinguifhing 
it,  from  thofc  fapors,  that  are  a-kin  to  it,  perhaps  the  fpirit  of  fea-falt  and  that  of 
nitre  may  be  fitly  enough  propofed,  as  inftances  of  the  production  of  acid  fpirits. 
Fcr  though  fca-lalt  and  its  diftilled  liquor  have  upon  fome  bodies  the  like  operations, 
as  either  of  them  will  precipitate  lilver  out  of  aqua  fortis,  yet  not  only  the  tafte  of 
the  fpirit  of  fait  (efpccially  that  which  rifes  laft  in  diftillation)  is  exceeding  different 
from  that  of  crude  fait,  not  only  in  ftrcngth  and  penetrancy,  but  in  this,  that  the 
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fpirit  is  highly  acid.  Whereas  the  crude  fait  has  a  tafte  not  properly  acid,  but  that, 
which  by  a  diftinft  name  is  in  Latin  commonly  called  falfus,  iuch  as  that,  which  pre- 
dominates in  brine ;  and  it  does  not  appear,  that  this  acid  fturit  did  as  fuch  pre-cxilt 
in  the  fait,  whence  it  was  obtained,  fo  that  wc  may  fuppole  it  to  have  been  made 
rather  by  tranfmutation  than  extrication.  And  the  like,  I  think,  may  (and  that  with 
greater  probability)  be  faid  of  the  fpirit  of  nitre ;  for  though  this  be  highly  acid> 
yet  the  nitre,  that  afforded  it,  is  not  at  all  fenfibly  acid  :  and  this  new  vehement  tafte 
of  the  fpirituous  parts,  as  well  as  their  great  efficacy  in  duTolving  metals,  and  divers 
other  bodies,  feems  to  have  been  produced  by  the  violent  action  of  the  fire  (agreeably 
Put  i.  10  wnat  *  formerly  noted)  which  by  cleaving  the  nitrous  corpufcles,  or  by  rubbing 
them  one  againft  another,  or  by  both  thefe  ways,  and  perhaps  by  fomc  others,  makes 
a  comminution  of  them  into  fragments  or  particles,  which  both  becaufe  of  their 
fmallncfs  and  lightnefs  may  be  elevated  by  the  adtion  of  the  fire,  and  becaufe  of  the 
fame  minutenefs  and  their  (harp  and  pointed  figures  may  get  into  the  pores  of  many 
other  bodies,  and  divide  their  parts.  I  know,  thatchymifts  may  objeft,  that  all  the 
acid  fpirit,  that  can  be  diftilled  from  nitre,  was  really  pre-exiftcnt  in  it,  and  only 
clogged  and  difguifed  by  the  alkalizate  ingredient,  wherewith  it  was  affociated,  as  may 
appear  by  what  I  myfelf  relate  of  the  fpeedy  way  of  making  falt-petre,  by  putting 
a  due  proportion  of  the  fpirit  of  nitre  to  the  alkali,  or  fixt  part  of  nitre,  that  remains , 
after  the  falt-petre  has  been  fulminated  or  burned.  But  to  this  I  anfwer,  that  this 
proves  indeed  (what  I  readily  grant)  that  lalt-pctrc  may  be  artificially  compounded  of 
a  nitrous  fpirit  and  a  fixt  alkali,  but  does  not  prove,  that  nature  does  always,  or  fo 
much  as  ordinarily  produce  nicrc  by  the  fame  ways,,  that  is,  by  compounding  it  of. 
the  fame  ingredients.  For  it  does  not  appear,  that  wherever  falt-petre  is  generated.. 
in  the  earth,  nature  has  before-hand  laid  in  a  provifion  of  lixiviate  fait,  which  (at 
leaft,  in  thefe  countries)  is  not  wont  to  be  made  without  the  violence  of  an  incine- 
rating fire  and  of  corrofive  fpirits,  to  obtain  which,  or  either  of  themr  artifts  are 
fain  to  employ  vehement  fires ;  whereas  it  feems,  that  falt-petre  is  flowly  generated 
in  the  earth  by  gradual  or  fucceflive  alterations  of  fome  idoneous  matter,  wherein,, 
for  aught  I  have  obferved,  not  an  acid,  but  an  urinous  fait  is  predominant-,  as  may 
be  made  probable  by  what  1  have  formerly  related  about  earth,  that  had  long  lain, 
covcreil  with  pigeons-dung  in  a  dove-houfe,  which  I  found  in  diftillation  to  yield  a. 
volatile  fpirit  and  fait,  much  like  thofe  of  urine.  Therefore  I  will  not  affirm,  that 
nature  does  never  employ  fixt  alkalies  and  acid  fpirits  to  make  falt-petre ;  yet  I  fee 
not,  that  chymills  have  hitherto  given  us,  or  perhaps  offered  us  any  cogent  proof, 
that  (he  muft  neccffarily  do  fb»  1  further  obferve  this  more  confiderable  argument, 
that,  according  to  what  I  formerly  noted,  falt-pctrc  diftilled  in  clofe  vcflcls  afforded 
us  but  an  inconfiderablc  quantity  of  fixt  fait,  and  that  too  was  but  a  very  imperfect 
alkali ;  though  the  quantity  of  nitrous  fpirit  was  great  enough  to  perfuade  us,  that 
not  any  thing  near  fo  much  as  was  wanting  of  the  entire  weight  of  the  falt-petre 
had  palled  into  the  receiver.  And  clfewherc  I  relate,  that  a  friend  of  mine,  with  the 
help  of  a  peculiar  clay,  obtained  near  a  pound  of  fpirit  of  nitre  from  a  pound  of 
falt-petre  whereas,  on  the  other  fide,  by  a  differing  way  of  managing  it,  and  with- 
out additament,  I  obtained,  as  I  there  relate,  about  ten  ounces  of  fixt  nitre  from  a 
pound  of  falt-petre.  Whence  it  feems  probable,  that  the  fame  iubftance,  that  in 
crude  nitre  is  almoft  infipid,  may  by  an  operation  of  the  fire  be  diftilled  into  a  highly 
acid  fpirit,  as  well  as,  by  another  operation  and  way  of  management,  be  brought 
into  the  nature  of  a  fixt  and  cauftic  alkali.  It  may  alio  be  worth  conlidering,  whe- 
ther, the  fpirits  of  nitre  theml'elvcs,  when  after  being  made  jus  juris  they  compofe  a 
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diftinfr.  liquor,  and  arc  fpecificated,  may  not  be  deprived  of  their  acid  nature,  and 
may  become,  or  at  leaft  materially  concur  to  make  up,  a  fixt  alkali.  For  if  1<a- 
falt,  which  chymifts  do  not  pretend  to  contain  any  fuch  alkali,  be  thoroughly  difFolved 
in  a  fufficient  quantity  of  fpirit  of  nitre,  and  impregnated,  this  compounded  fait  will, 
as  I  have  formerly  noted,  yield  a  confiderable  proportion  of  fixt  alkali  like  that  of 
lalt-pctre,  which  is  as  likely  to  proceed  from  the  nitrous,  as  from  the  marine  part  of 
the  relulting  fait ;  and  if  it  do,  it  will  make  it  the  more  probable,  that  it  is  not  ne- 
ccllary,  that  the  faline  corpufcles  of  fpirit  of  nitre  lhould  be  primordial  bodies,  fince 
they  may  be  deftroyed  or  turned  into  other  falts  •,  which  is  not  lefs  repugnant  to  the 
nature  of  a  principle,  than  it  is  to  be  de  novo  producible  from  a  body,  that  was  not 
acid  before. 

SECT.  IV. 

"¥  T  may  add  much  probability  to  what  has  been  above  difcourfed,  concerning  the 
|  produciblcnefs  of  the  differing  forts  of  fpirits,  if  it  (hall  appear,  that  the  fame 
body,  meerly  by  different  ways  of  ordering  it,  may  be  eafily  enough  brought  to  afibrd, 
either  acid,  or  inflammable,  or  volatile,  commonly  called  urinous  fpirits,  as  the  Ikil- 
iul  ax-tilt  plcafrs. 

An  inllance  of  this  may  be  afforded  us  by  fome  legiimens,  as  peas,  or  beans ; 
which  if  they  be  newly  gathered  and  diftilled  in  a  retort,  it  will,  I  prcfume,  be  eafily 
granted,  that  they  will,  like  many  other  green  vegetables,  afford,  befides  a  great 
deal  of  phlegm,  an  acid  fpirit  •,  and  if  I  much  mil-remember  nor,  I  had  fuch  a  fpirit 
from  either  peas,  or  beans,  or  both,  after  they  had  been  kept  long  enough  to  lofe 
their  verdure.  But  if  thefc  feeds  be  at  a  fit  time  duly  fermented  with  common 
water,  I  think  it  will  not  be  doubted,  but  that  they,  as  well  as  other  mealy  feeds,  will 
yield  an  ardent  fpirit  -,  but  it  will  not  fo  eafily  be  fufpected,  much  lefs  believed,  that 
without  adding  any  thing  to  them,  or  meddling  with  them,  barely  by  keeping  them 
in  a  dry  place,  for  a  certain  number  of  months,  they  will  yield  a  fpirit,  that  by  one, 
that  did  not  know  whence  it  proceeded,  would  be  judged  near  of  kin  to  the  fpirit 
of  urine,  or  of  hartlhorn,  and  to  other  faline  liquors  drawn  from  animal  fubftances. 
For  having  diftilled  thefc  legumcns  by  themfclves,  without  any  additament,  and 
without  fo  much  as  breaking  them,  they  afford  me  fpirits,  not  only  far  more  like  in 
fmcll  to  thole,  I  have  compared  them  to,  than  they  were  either  to  acid,  or  vinous 
fpirits,  but  very  like  them,  in  more  intimate  qualities  ;  fince  they  would,  as  the  fpirit 
of  urine  and  hartlhorn,  make  a  conflict  with  acid  fpirits,  turn  fyrup  of  violets  green, 
diffolve  copper  blue,  precipitate  a  folution  of  fublimate  into  a  white  fubftance  ;  and 
in  a  word,  perform  thofe  things,  w  hich  I  many  years  ago  delivered  in  the  traft  about 
colours,  and  fevcral  ingenious  writers  have  fince  embraced,  as  the  diftinguilbing 
marks  of  volatile  and  urinous  falts,  or  fpirits.  I  fay  falts  or  fpirits,  becaufe  I  found 
that  thefc  drawn  from  vegetables,  as  well  as  thofe  afforded  by  animals,  may  eafily  by  a 
dexterous  fublimation  be  brought  to  exhibit  many  of  their  nobler  parts  in  the  form 
of  a  dry  fait,  as  well  as  in  that  of  a  fpirituous  liquor. 

Another  inllance  I  fhall  take  from  the  juice  of  grapes,  though  chymifts  will  per- 
hnps  think  it  ftrangc,  that  I  lhould  undertake  to  accommo-la  e  it  to  my  prefent  pur- 
pole  ;  but  there  is  no  great  myltcry  in  the  bufinef, :  for  the  frefh  juice  cf  grapes  or 
mult,  though  fweet  in  t.ifte,  will,  if  it  be  timely  diftilled  to  the  confiftence  almoft  of 
a  fyrup,  yield  a  copious  phlegm,  but  net  an  ardent  fpiril  :  if  the  fupcrfiiiovi5  moifture 
tc  Jkilfully  evaporated,  there  will  remain  a  kind  of  rob  or  Dpa  ot  a  plea'.ant  tart- 
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nefs,  which  I  have  known  u(cd  in  fome  places  (as  especially  in,  or  near  SwilzcrLnd) 
for  an  excellent  ingredient  of  fauces,  and  abb,  to  be  tprcad  upon  bread  to  be  eaten 
inftead  or"  butter. 

But  if  this  raifinee  or  fapa  were  prefently  diftillcd,  I  fuppofe  it  would  yiekl  no 
vinous,  but  an  acid  fpirit :  I  faid,  I  fuppofe,  becaufc  for  want  of  vineyards  in  E»g- 
Lvni,  I  could  not  examine  any  liquor  taken  out  of  great  veficls  of  muflj,  and  dierc- 
fore  cannot  fay  prccifely  and  experimentally,  what  diddled  liquors  it  would  afford ; 
fince  I  know  not  certainly,  whether  the  great  quantity  of  the  fweet  liquor,  and  its 
continuance  for  fome  time  (though  not  a  long  one)  in  the  (late  of  what  they  call  muft, 
may  not  fomewhat  alter  its  productions,  but  if,  as  it  is  probable,  that  diverGty  be  not 
confidcrable,  I  may  fafciy  fuppofe,  that  the  vinous  fpirit  afforded  by  the  juice  of 
grapes,  after  fermentation  has  turned  it  into  wine,  is  a  produced  thing,  and  was  not 
in  that  form  prc-cxiftent  in  the  juice  -t  for  having  purpofcly  caufed  ripe  grapes  to  be 
moderately  preffed,  that  their  juice  may,  v/ithout  much  dreggy  matter,  be  fqucezed 
out,  we  put  this  liquor  intoaglafc  head  and  body,  and  diftilling  it  with  a  gentle  fire, 
we  obtained  a  fcarce  credible  proportion  of  phlegm  :  and  then  transferring  the  fome- 
what infpilTated  remainder  into  a  retort,  after  having  kept  lbme  of  it  (which  had  a 
grateful  mixture  of  fwcetnefs  and  acidity)  for  raifinee,  we  profecuted  the  diilillation 
with  a  ftronger  fire,  and  obtained  not  a  vinous,  but  an  acid  fpirit,  as  we  found,  not 
only  by  its  Imcll  and  tafte,  but  by  its  corroding  fragments  of  coral,  even  in  the  cold, 
by  its  growing  fweet  upon  minium,  &c.    Agreeably  to  which  experiment,  I  found 
by  trial,  that  raifins,  which  confift  chiefly  of  the  juice  of  grapes,  infpiflated  in  the 
fkins  or  hu(ks  by  the  avolition  of  the  fuperfluous  moifture  through  their  pores,  being 
diftillcd  in  a  retort,  did  not  afford  any  vinous,  but  rather  an  acetous  fpirit,  that,  as 
an  acid  liquor,  would  work  upon  divers  bodies,  as  fpirit  of  vinegar  would  have  done, 
and  yet,  as  it  was  formerly  noted,  it  is  known,  that  raifins  being  in  a  due  proportion 
fermented  with  common  water,  will,  after  a  certain  time,  afford  a  vinous  and  ine- 
briating liquor    and  though  this  time  in  the  better  fort  of  the  known  ways,  of  mak- 
ing artificial  wines,  is  wont  to  amount  to  many  months,  yet  I  have  pra&ifcd  a  way 
(which  confifts  chiefly  in  a  determinate  proportion  of  the  water  to  the  raifins)  by  the 
help  of  which,  the  liquor  in  very  few  weeks  becomes  fit  to  drink,  and  confequently 
to  afford  by  diftillation  a  vinous  lpirit ,  but  this  only  upon  the  by. 

I  shall  now  add,  which  probably  you  will  think  fomewhat  llrangc,  that  from  the 
juice  of  grapes  even  after  it  has  been  duly  fermented,  there  may  be  obtained  a  diftillcd 
liquor,  which  having  not  found  mentioned  in  authors,  I  thought,  that  I  might  take 
the  liberty  to  name,  and  upon  the  account  of  its  tafte,  and  fome  other  qualities,  to 
call  it  the  acid  fpirit  of  wine :  to  fatisfy  you  therefore,  that  there  is  fuch  a  liquor,  I 
will  not  make  ulc  of  Rhenifh  wine  or  other  wines,  that  are  thought  to  relifli  of  aci- 
dity, but  I  will  acquaint  you  with  an  experiment,  that  I  chofe  to  make  upon  lack, 
as  a  wine  fully  ripe,  and  more  remote  from  an  acid  and  tartarous  nature,  than  thofe 
are  wont  to  be,  that  are  made  in  lefs  hot  climates.    We  took  then  fome  good  fack, 
and  having  a  digeftive  furnace,  and  in  a  glafs-head  and  body,  (lowly  drawn  off  the 
ardent  fpirit  firft,  and  then  the  phlegm  (which  even  in  this  generous  wine  was  co- 
pious) till  there  remained  a  liquor  of  the  confidence  of  a  fomewhat  thin  fyrup.  we 
removed  it  into  a  retort,  and  diftilled  it  by  degrees  of  fire,  whereby  we  obtained, 
befides  a  fourilh  phlegm,  that  came  firft  over,  a  true  acid  fpirit,  as  appeared  not  only 
by  the  tafte,  but  by  the  hilling  noifc  and  numerous  bubbles,  that  were  produced, 
when  we  poured  it  upon  a  lixiviate  fait  •,  as  alto  by  this,  that  having  put  it  upon 
powdered  corals,  it  began  brifixly  to  diflblvc  them,  even  in  the  cold :  we  likcwife 
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made  it  corrode  ibme  metalline,  and  mineral  bodies,  of  which  it  is  not  here  ntccflary 
to  give  you  an  account,  no  more  than  of  the  black  fubftance,  that  remained  after 
the  diftillation  :  only  two  tilings  I  will  here  intimate  about  them  :  the  one,  that  as. 
this  acid  fpirit  of  wine  has  its  origination  differing  from  that  of  other  known  acid 
fpirits,  and  even  from  fpirit  of  vinegar,  fo  I  thought  it  not  irrational  to  conje&iire, 
that  it  might  have  Tome  peculiar  qualities,  whofc  dilcovcry  1  leave  you  (if  you  think 
it  worth  the  while j  to  prolecute  :  only  by  way  of  encouragement,  as  well  as  hint,  I 
fliall  tell  you,  that  having  put  Come  of  it,  for  a  certain  reafbn,  upon  filings  of  copper, 
in  fuch  manner,  that  lome  of  them,  after  being  wetted  with  the  fpirit,  ftiould  remain 
expofed  to  the  air,  and  others  lie  beneath  the  liquor,  I  found,  though  the  trials  were 
made  in  the  cold,  that  in  a  day  or  two  the  expofed  filings  had  gained  a  fine  bluifh- 
grccn  colour,  but  the  fpirit,  that  fwam  upon  the  other  filings,  did  in  few  hours  ac- 
quire a  fine  rednefs,  which  afterwards  in  two  or  three  days  degenerated  into  a  colour 
like  that  of  the  expofed  filings.  The  other  thing  I  will  note,  relates  to  the  caput 
mortuum  of  the  diitillcd  wine,  which  I  found  a  more  hxt  body  than  one  would  have 
expedled,  and  it  is,  that  though  probably  the  finer  part  belonging  as  to  other  vege- 
table mixts,  fo  to  the  juice  of  grapes,  being  attenuated  and  fubtilized,  was  changed 
into  an  ardent  fpirit,  and  therefore  appeared  not  in  the  diftillation,  in  the  form  of 
oil,  yet  it  is  not  unlikely,  that  the  coarfcr  part  of  the  oleaginous  fubftance  remained 
ftill  in  the  caput  mertuum :  for  holding  it  in  the  flame  of  a  candle,  I  obferved,  that  ic 
would  partly  exhale  in  thick  linoke,  partly  melt,  and  as  it  were  fry,  and  partly  burn 
with  an  actual  flame,  which  was  not  only  continued,  while  the  flame  of  the  candle 
cheriftied  ir,  but  would  af  ter  it  was  removed  from  the  candle,  continue  a  pretty  while 
to  flame  upon  its  own  account,  and  a  parcel  of  it  being  caft  upon  quick  (but  not  upon 
flaming)  coals,  burned  with  a  blaze,  almoft  as  if  it  had  been  amber,  or  bitumen.  I 
could  here  tell  you  of  fine  cryftals  of  wine,  that  I  many  years  fince  made  by  a  pe- 
culiar way,  of  the  above  mentioned  extract  of  fack  but  this  may  be  clfcwhcre  more 
fitly  mentioned. 

To  return  therefore  to  our  juice  of  grapes,  we  fee,  that  mccrly  by  a  fcemingly 
flight  difference  in  the  management  of  it,  it  may  be  made  to  afford  either  a  vinous,, 
or  acid  fpirit ;  and  I  fliall  now  add,  that  it  may  alfo  be  brought  to  yield  a  volatile  or 
urinous  one;  for  it  is  known,  that  in  procefs  of  time,  wine  affords  tartar-,  and 
though  chymifts  fuppofe  the  fpirit  of  tartar  to  be  of  a  quite  differing  nature  from  that 
of  urine  and  of  foot,  and  though  I  have  elfewherc  ftiewn,  that  tartar  diftilled  the 
common  way  affords  a  double  fpirir,  namely,  an  acid,  and  another,  that  I  thought 
fit  to  call  anonymous  •,  yet  I  ellewhere  Ihow,  that  by  a  peculiar  and  flow  way  of  ope- 
rating, I  have  been  able  to  obtain  (though  perhaps  not  conftantly)  from  crude  tartar 
without  any  additament,  a  fpirituous  fubftance,  that  in  tafte,  fmell,  and  divers  mani^ 
feft  operations,  much  more  refembled  the  volatile  fpirit  of  urine,  or  rather  that  of 
foot,  obtained  as  mine  of  tartar  was,  by  meer  diftillation,  than  an  acid  fpirit :  with 
which  (fo  little  did  they  agree)  it  was  dilpefed  to  make  a  coiiflidr.  as  foon  as  they  were 
put  together.  But  fuch  a  kind  of  volatile  fubftance  may  be  far  more  eafily  obtained 
from  the  lees  of  wine,  than  from  tartar ;  for  having  been  accidentally  informed,  that 
an  expert  chymift  in  Germany  had  found  the  way  to  get  ftore  of  volatile  fait  from  lee* 
of  wine,  I  refolvcd  to  try,  whether  it  might  not  be  done  without  any  addition-,  and 
having  procured  fome  of  the  beft  lees  (I  could  get)  of  Rhenifh  wine,  I  cauled  them 
to  be  expotid  in  broad  veflels  to  the  fun,  and  the  free  air  (which  circumftancc  yet  I  air* 
not  fi.re  is  neccflary)  that  they  might  Icilurcly  be  dried,  if  not  alio  be  impregnate!* 
in  order  to  the  volatility  of  their  laline  parts.   Then  theft  dried  faeces  being  earcfully 
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diftilled  in  a  retort  by  degrees  of  fire,  the  liquor  was  flowly  rectified,  by  which  means 
there  afcended  before  the  phelgm  a  fpirituous  part,  which  would  turn  fyrup  of  vio- 
lets green,  precipitate  diffolved  fublimate  into  a  white  powder,  foon  colour  itfelf  upon 
copper  with  a  deep  blue,  and  in  Ihort  dofeveral  things,  by  the  performance  of  which 
we  have  elfewhcrc  diftinguifhed  volatile  falts  and  fpirits  from  acid  and  from  vinous 
ones.  By  all  fuch  trials  upon  the  juice  of  grapes,  we  may  infer  the  truth,  we  in- 
tended to  prove  by  them,  namely,  that  the  lame  matter,  as  it  is  differingly  managed, 
may  be  made  to  afford  an  acid  (befides  one,  that  is  truly  acetous)  a  vinous,  and  a 
volatile  fpirit :  befides  that,  ex  abundantly  it  may  alio  be  made  to  yield,  as  I  have 
noted  in  mentioning  the  diftillation  of  tartar,  another  fort  of  fpirituous  jubilance,  as 
yet  anonymous. 

New  obfervations  about  the  adiapboroui  fpirits  of  Woods  and  divers  other  bodies. 

AND  now  having  fallen  upon  the  mentioning  of  this  fort  of  fpirits,  that  I  have 
called  anonymous,  fince  I  remember  not  that  the  notice  I  gave  the  public  of 
them  *  has  engaged  any  writer  to  examine  them  •,  I  am  content  on  this  occafion  to 
touch  upon  fomc  of  the  more  quick  and  cafy  trials,  that  I  have  made  about  this  kind 
of  liquors,  that  I  may  both  excite  and  fomewhat  affift  the  curiofity  of  thole  enqui- 
rers, that  lhall  attempt  to  make  a  farther  difcovery  of  the  nature  of  thefe  fpirits  j 
which  when  I  firfi  leparatcd  from  the  acid  fpirits,  wherewith  chymifts  had  before  con- 
founded them,  as  ftyling  them,  and  taking  them  to  be  meerly  the  acid  fpirits  of 
tartar,  wood,  t£c.  their  properties  were  fo  little  known  to  me,  that  I  contented  my- 
felf  to  ftyle  them  anonymous  fpirits :  but  fince  having  found  them  to  differ  in  divers 
qualities,  both  from  vinous,  from  acid,  and  from  urinous  ones,  and  having  not 
fufficiently  difcovcrcd  their  pofitive  properties,  I  was  wont  to  give  them  a  negative 
appellation,  and  call  each  of  them  the  neutral  or  adiaphorous  fpirit  of  the  body, 
that  affords  it,  (whether  it  be  tartar,  wood,  or  any  other  like  concrete.) 

But  before  I  defcend  to  particulars,  it  will  not  be  improper  to  prcmifc  in  ge- 
neral three  or  four  things  not  unfit  to  make  way  for  the  obfervations,  that  are  to 
follow  them. 

I.  I  know  not,  whether  it  will  be  requifite  to  repeat  in  the  firft  place,  that  our 
adiaphorous  fpirit  may  be  obtained  by  diftilling  the  liquor,  that  is  afforded  by  woods 
and  divers  other  bodies  ;  by  diftilling  this  liquor,  I  fay,  from  corals,  or  calcined 
lead ;  for  by  this  means  the  acid  corpufcles  of  the  menftruum  will  work  upon  the 
coral  or  the  lead,  and  fo  fallen  themfelves  to  what  they  corrode,  that  they  will  eafily 
enough  part  with  the  adiaphorous  fpirits,  which  by  this  means  are  permitted  to  afcend 
by  themfelves  and  fall  into  the  receiver,  in  the  form  of  a  liquor.  This,  as  1  was 
faying,  [  know  not,  whether  it  be  neccfiary  to  infill  on  in  this  place,  becaufe  1  have 
already  mentioned  it  in  another  paper :  but  1  think  it  may  be  very  pertinent  to  relate 
here,  that  I  endeavoured  to  try,  whether  there  was  not  a  difference  in  gravity  or 
fixednefs  between  the  acid  and  neutral  fpirit  of  wood,  without  mortifying  the  firft  j 
and  whether  by  the  help  of  this  gravity  and  fixednefs,  I  might  not  be  able  to  fepa- 
rate,  at  lealt  in  great  part,  the  acid  from  the  other,  and  fo  preferve  it  in  its  diftinift 
nature. 

In  order  to  tin's,  I  caufird  a  pretty  quantity  of  the  rectified  fpirit  of  box  to  be 
flowly  dilhlled  in  a  glals  body  and  head,  placed  in  a  land  cupel  with  the  flame  of  a 

*  This  wis  done  in  ihc  S.rptical  Chjaijt. 
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lamp,  as  that,  which  would  give  a  more  gentle  and  regular  heat  than  charcoal ;  as 
indeed  in  the  firft  twenty-four  hours  or  thereabouts,  this  furnace  afforded  but  about 
two  fpoonfuls  of  liquor ;  and  though  the  menftruum  firft  put  in  fcarce  exceeded,  by 
our  guefs,  one  pint  or  pound  (if  it  were  fo  much)  yet  it  was  divers  days  and  nights 
in  drawing  over.  And  in  this  operation  the  molt  obfervable  circumftances  were  thefe 
two :  Fine,  that  the  liquor,  that  firft  aicended,  was  not  phlegm,  but  had  a  very 
penetrant  tafte,  yet  without  any  manifeft  acidity,  difcovcrable  by  the  tongue,  though 
by  putting  it  upon  fine  powder  of  coral  ^whether  crude  or  calcined  I  remember  not) 
it  had  ibme  operation,  that  made  me  think  it  not  altogether  devoid  of  acid  particles. 
Secondly,  having  often  fhifted  the  receiver,  the  better  to  judge,  whether  the  portions 
of  the  afcending  fpirit  were  confiderably  different  in  quantity,  I  found  that,  towards 
the  latter  end,  the  liquor,  that  came  over,  was  {harper  than  before ,  and  having,  at 
length,  diftilled  all  I  could  make  to  arife,  wc  found  the  laft  parcel  of  liquor  (which 
was  copious  enough)  to  be  of  a  good  yellow  colour  (though  thofe  that  preceded  it 
were  limpid  enough)  and  both  to  fmell  ftrong  of  vinegar,  and  to  tafte  more  acid  upon 
the  tongue  than  ipirit  of  common  vinegar  iuelf :  fo  that  if  I  had  not  known,  how  it 
was  obtained,  1  had  fufpccled  it  to  be  what  the  chymifts  call  acetum  radicatum ;  and 
accordingly  I  found  it  to  be  a  very  active  menftruum  in  the  diflblution  of  fome 
bodies,  mat,  for  trial-fake,  were  put  into  it.  All  which  feems  to  argue,  that  the 
acid  portion  of  fuch  diftilled  liquors,  as  I  have  been  fpeaking  of,  is  more  ponderous, 
or  more  fixt,  than  the  adiaphorous  fpirit,  which,  upon  this  account,  may  be  in  great 
part  feparated  from  it  by  bare  diftillation,  if  it  be  warily  enough  made. 

My  fecond  general  remark  (hall  be,  that  I  have  obferved  thefc  neutral  fpirits 
to  be  not  all  of  them,  in  all  things,  of  the  fame  nature }  fince  though  they 
agree  in  fome  general  attributes,  which  fuifice  to  entitle  them  to  the  fame  fpe- 
cics  or  denomination,  yet  they  fometimes  differ  from  one  another  in  particular 
qualities :  which  advertifement  I  thought  it  neceffary  to  premife,  that  it  may 
not  fcem  ftrange,  and  that  1  may  not  be  blamed,  though  fome  of  the  trials  I  fhall  fet 
down  do  not  punctually  fucceed  in  their  hands,  that  ftiall  not  make  ufe  of  the  anony- 
mous fpirit  or  box,  which  I  employed  •,  not  becaufe  1  think  it  better  than  any  other, 
but  becaufe  amongft  divers,  that  I  have  made  ufe  of,  I  had  then  a  greater  quantity 
of  it  at  hand.  But  though  tor  this  reafon,  when  1  fhall  fpeak  what  I  have  obferved 
in  an  adiaphorous  fpirit,  without  naming  it,  I  would  be  underftood  of  the  fpirit  of 
box,  which  I  had  freed  from  its  acid  mixture  by  diftilling  it  from  calcined  coral  ;  yet 
I  fhall  not  fo  confine  myfelf  to  this,  as  not  to  mention,  now  and  then,  fome  odief 
fpirit  of  the  fame  family. 

The  third  general  obfervation,  that  I  fhall  make  about  our  adiaphorous  fpirits,  is, 
that  though  the  new  chymifts,  that  have  taken  any  notice  of  the  diftilled  liquors,  for 
example,  of  woods,  were  wont,  by  reafon  of  their  acid  taftes  to  look  upon  them,  as 
of  a  merely  acetous  nature,  and  having  accordingly  called  them  the  vinegars  or 
acetous  fpirits  of  wood,  yet  really  the  acid  portion  of  thefe  diftilled  liqu>rs  is  far 
from  being  thegreateft  :  for  befides  what  other  trials  I  have  purpofely  mat'e,  I  re- 
member [took  eight  ounces  of  the  rectified  fpirit  of  box,  wherein  the  acetous  and 
neutral  fpirit  remained  confounded,  as  they  had  been  in  the  firft  diftillation ;  and 
having  poured  this  upon  a  quantity  of  calcined  coral,  fufficicnt  to  fatiatc  the  acid 
corpufcles  (which  quickly  fell  to  corrode  it  with  noife  and  bubbles)  wc  gently  diftilled 
it  to  a  drynefs  in  a  glafs  head  and  body,  by  which  means  we  obtained  of  adiaphorous 
fpirit  but  eight  grains  lefs  than  feven  ounces  and  an  halt,  and  fome  of  the  menftruum 
having  been  wafted  in  the  operation,  the  acid  corpufcles  remaining  in  the  bottom, 
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with  the  coral  they  had  corroded,  weighed  but  between  two  and  three  drachms; 
which  (hews,  that  notwithftanding  the  not  contemptible  quantity  of  ftrong  fpirit  of 
vinegar,  that  by  our  lately  recited  obfervation  the  diftilled  liquors  of  box  does  con- 
tain, the  corpufcles,  that  make  it  fo  acid,  being  concentred,  take  up  but  a  little  room. 
And  fince  it  was  rational  to  fufpect,  that  the  acetous  corpufcles  being  made  without 
fermentation,  might  have  fomcthing  peculiar  in  their  nature,  I  caufed  them  to  be 
gradually  diftilled  with  a  ftrong  fire  from  the  coral,  and  thereby  obtained  a  very  red 
fpirit,  of  which,  though  many  chymifts  would  take  it  for  a  volatile  tindlureof  coral, 
1  fhall  only  obferve,  that  its  fmell  was  very  ftrong,  and  its  tafte  exceeding  penetrant* 
but  very  differing  from  that  of  acid  liquors. 

Whether  our  adiaphorous  fpirit  may  (as  I  fomctimes  fufpeded  it  may)  be  gene- 
rated, by  a  commixture  of  the  finer  parts  of  the  oil  of  the  wood  reduced  to  an  extra- 
ordinary fmallnefs,  and  thereby  capable  of  being  exquifitely  mixt  with  the  phlegm, 
and  ftri&ly  aflbciated  with  its  particles,  I  fhall  ftay,  till  I  be  better  furniihed  with  ex- 
periments, before  I  venture  to  determine. 

Having  premifed  the  foregoing  general  obfervations,  I  fhall  proceed  to  particular 
ones,  as  foon  as  I  fhall  have  advertifed  you,  that  for  the  better  difcerning  the  pheno- 
mena to  be  produced,  I  chofe  to  make  almoft  all  the  following  trials  in  cylindrical 
glaffts  of  about  an  inch  in  diameter. 

To  the  phenomenon  I  am  about  to  take  notice  of,  I  therefore  give  the  firft  place, 
amongft  thofc  produced  by  the  help  of  our  adiaphorous  fpirit,  becaufe  it  is  uncommon, 
and  not  unpleafant :  for  though  we  have  many  experiments  of  the  fudden  tranfmuta- 
tion  of  colours,  whereby  we  change  one  into  another}  yet  we  have  very  few  of  the 

Cduftion  of  colours  de  novo,  in  bodies,  that  were  colourlcfs  before.    And  I  remenv 
not,  that  the  writers  I  have  fince  met  with,  have  added  any  experiments  of  this 
kind  to  thofc  three  or  four,  that  I  have  mentioned  in  the  hiftory  of  colours. 

1.  I  shall  begin  then  with  obferving,  that  having  into  our  adiaphorous  fpirit  of 
box  dropt  a  convenient  quantity  of  ftrong  and  tranfparent  oil  of  vitriol,  and  fhaking 
the  liquor  together,  there  prefently  emerged  a  rich  and  lovely  red  colour;  which  ac 
firft  was  diaphanous,  but  afterwards  grew  fo  deep,  that  it  was  opacous,  though  by 
fhaking  the  gbfs,  the  thin  liquor,  that  would  flowly  glide  down  the  infide  of  the 
glafs,  being  held  againft  the  light,  manifefted,  that  the  colour  was  ftill  red,  though 
much  more  dark  and  mufcadine-likc  than  before. 

2.  Some  common  aqua  fortis  being  put  to  our  neutral  fpirit,  and  fhaken  a  little 
with  it,  prefently  gave  it  a  rich  amber  or  high  yellow  colour,  but  not  a  true  red : 
but  if  the  liquors  were  not  mingled  by  agitation,  the  fpirit  did  but  flowly  and  grar 
dually  obtain  the  above  mentioned  colour,  which  was  fomewhat  deeper  than  that  of 
fack :  after  this  change  the  liquor  continued  tranfparent,  and  which  is  a  circumftance 
not  to  be  omitted)  the  change  at  firft  was  wrought  without  any  manifeft  precipitation, 
though  afterwards,  when  the  mixture  had  refted  a  good  while,  there  appeared  fome 
little  and  light  fxculcncy  at  the  bottom  of  the  glafs,  and  the  infide  of  it,  as  far  as 
the  liquor  reached,  was  fullied  with  a  cloudinefs  not  eafy  to  be  wafhed  off.  One  cir- 
cumftance more  of  this  trial  I  muft  not  omit,  which  is,  that  notwithftanding  the 
ilrong  and  offenfive  fmell,  that  is  wont  to  be  juftly  complained  of  in  aqua  fortis,  in 
our  mixture  it  was  either  none,  or  but  very  faint,  being  concealed  (if  I  may  fo  fpeak) 
or  fupprelfed,  and  partly  perhaps  difguifed  by  the  predominant  odour  of  the  adia- 
phorous fpirit. 

3.  Some  fpirit  of  fait  being  mingled  with  our  fpirit  of  box,  the  mixture  became 
much  lefs  diaphanous  than  the  liquors  had  been  before  their  conjunction,  and  for  a 
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day  or  two  was  only  whitifh;  but  when  we  removed  it  into  a  digeftive  furnace,  and 
kept  it  there  for  many  hours,  it  acquired  a  colour  high  enough,  partaking  of  brown 
and  yellow,  and  appeared  to  have  let  fall  fome  little  lediment  to  the  bottom  of  the 
glais. 

4.  Haviho  put  fome  of  our  adiaphorous  liquor  on  fait  of  tartar,  it  had  not  any 
fcnfible  operation  on  it  that  we  took  notice  of,  lave  that  it  diflblvcd  the  fait ;  and, 
after  fome  digeftion,  appeared  of  a  yellow  colour  tending  to  brown,  and  i  aliened  to 
the  infide  of  the  phial  in  many  little  grains  of  fait,  that  feemed  to  have  been  firft 
diffolvcd,  and  then  coagulated  again  in  newly-emergent  figures. 

5.  Our  adiaphorous  liquor  being  confounded  with  high  rectified  fpirit  of  wine, 
neither  of  them  appeared  to  change  colour  much  (for  fome  change  there  was  towards 
yellowness)  or  be  opacated  by  their  conjunction,  even  after  fome  days  digefting  ;  but 
the  vinous  fpirit  did  not  hinder  the  other  from  being  turned  red  by  the  action  of  fome 
potent  acid,  when  it  was  poured  on  the  mixture. 

6.  Rectified  fpirit  ot  urine  being  put  to  our  adiaphorous  liquor  did  not  make 
any  conflict  with  it,  but  joined  with  it  quietly,  as  the  above  mentioned  fpirits  had 
done,  and  did  not  manifeftly  change  the  colour  of  either  of  the  liquors,  whilft  they 
were  kept  many  hours  in  the  cold ;  hut  being  transferred  into  a  digeftive  furnace, 
and  kept  there  a  night  or  two,  the  liquor  acquired  a  high  colour,  which  was  almoft 
orange -brown,  and  there  appeared  fome  little  faeces  at  the  bottom.  Having  made  ■ 
thefe  trials  upon  our  fpirit  with  fimple  liquors,  I  thought  fit  to  make  fome  with  fuch 
compounded  liquors,  as  the  folution  of  metals  are,  to  fee  if  our  fpirit,  though  neither 
manifeftly  of  an  acid,  or  an  urinous,  or  a  lixiviate  nature,  would  procure  precipita- 
tions of  any  part  of  the  diflblvcd  metals. 

7.  In  profecuting  this  enquiry,  I  dropt  into  fome  of  our  fpirit  a  little  folution  of 
refined  gold,  which  at  firft  imparted  thereto  its  own  colour  (perhaps  fomewhat 
heightened)  but  the  mixture  quickly  loft  its  tranfparency  and  grew  muddy,  and,  after 
a  while,  let  fall  a  confiderable  quantity  of  fediment  or  precipitate,  the  fupernatant 
liquor  having  acquired  a  brownifh  colour. 

8.  Having  mixt  our  fpirit  with  a  good  folution  of  crude  lead,  made  with  an  ap- 
propriated menftruum,  that  diflblvcs  it  readily  and  clear,  almoft  as  aqua  fortis  doei 
common  filver,  the  mixture  prefently  grew  muddy,  and  at  length,  after  fome  days, 
let  fall  a  copious  fediment,  over  which  (warn  a  liquor  between  brown  and  red. 

9.  We  put  to  our  fpirit  of  box  fome  fine  ceruleous  tincture  or  folution  of  copper, 
made  with  an  urinous  fpirit  (as  of  putrified  urine,  or  fal  armoniac)  and  foon  perceived 
the  mixture  to  grow  troubled,  which  afforded  us,  though  but  very  (lowly,  a  copious 
rtfidence. 

10.  We  mingled  with  our  fpirit  a  convenient  quantity  of  ftrong  infufion  of  fub- 
limate  made  in  fair  water,  but  found  not  any  manifeft  re-action  between  thofe  liquors, 
no  more  than  we  did  between  dry  and  undiflolved  fublimatc  and  the  fame  fpirit,  when 
we  kept  them  together  in  this  fame  phial. 

it.  Mixing  our  fpirit  with  oil  of  tartar  per  deliquiunu,  there  did  not  fuddenly  ap- 
pear any  manifeft  change  •,  but  having  digefted  the  mixture  for  fcvcral  days,  there 
precipitated  a  light  farculency ;  and  the  fupernatant  liquor,  which  was  tranlparent, 
appeared  of  a  colour  inclinable  to  red. 

12.  We  alfo  mingled  with  fome  of  our  fpirit  a  convenient  quantity  of  vitriol  of 
copper  diflblved  in  fair  water,  till  the  liquor  feemed  fatiated  with  the  vitriol ;  but  I 
remember  not  that  in  fome  days,  but  the  folution  grew  manifeftly  opacous  or  difco- 
lourcd. 
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13.  We  put  to  our  fpirit  a  folution  of  tin,  made  in  a  menftruum,  that  di flu Ives  it 
clear,  and  found  very  little  alteration  to  enfue,  though  we  left  the  liquors  many 

hours  together. 

1 4.  But  when  I  put  to  our  fpirit  a  convenient  quantity  of  the  folution  of  mer- 
cury, made  in  aquafortis,  the  colour  of  the  mixture  became  firft  deeply  yellow,  and 
in  a  minute  or  two  intenfely  red  -,  and  being  digefted  for  fome  days,  I  found  at  the 
bottom  of  the  phial  a  white  precipitate,  much  more  copious  than  I  expected,  and  the 
tranfparent  liquor,  that  fwam  above  it,  was  of  a  rich  golden  colour.  Whether  phy- 
ficians  or  lurgeons  Ihould  think  fit  to  employ  this  precipitate,  or  this  tinged  liquor  for 
medicinal  purpofes,  I  fhall  leave  them  to  confider. 

15.  St  vera  l  of  the  foregoing  experiments  were  tried  with  the  fpirits  of  other 
woods  than  box,  and  in  particular  with  thole  of  oak  and  guaiacum,  the  phenomena 
of  which  experiments  were  not  always  the  fame  with  thofe  above  recited,  which  may 
probably  argue  fome  difference  in  the  nature  of  fuch  fpirits,  as  well  as  there  is  in  the 
con  ft  i  union  of  the  woods,  that  afforded  them  •,  nor  for  certain  reafons  have  I  thought 
fit  to  recount  here  all  the  trials  I  have  made  with  the  adiaphorous  fpirit  of  box  irfclf, 
of  which  fort  I  fhall  for  example-fake  name  only  two,  which  I  remember  as  having 
been  the  lateft  I  made  •,  whereof  the  firft  was,  that  having  put  fome  of  our  neutral 
fpirit  upon  fome  pieces  of  fine  red  coral,  and  kept  them  there  many  days,  the  liquor 
did  not  appear  to  have  extracted  any  tincture  from  them,  though  the  upper  part  of 
the  highelt  fragments  feemed  to  be  turned  white.  And  the  other  was,  that  having 
taken  a  parcel  of  fpirit,  that  came  over  by  rectification  in  a  lamp  furnace,  long  be- 
fore the  more  fixt  acetous  fpirit  came  to  afcend,  and  having  purpofely  expofed  a  phial 
fcarce  half  full  of  it,  in  a  very  fharp  frofty  night,  in  a  garden  covered  with  fnow  and 
ice,  it  was  taken  up  the  next  morning,  not  at  all  frozen,  but  let  limpid-than  before,  and 
this  little  opacity  did  (fomewhat  to  our  wonder)  remain  more  or  lefsfor  fome  weeks 
after. 


ABOUT   T  HE 
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part  nr. 

THOSE  fubftances,  that  chy mitts  are  wont  to  call  the  fulphurs  of  the  mixr 
bodies,  that  by  the  help  of  the  fire,  are  brought  to  afford  them,  are  not  of  fo 
uniform  a.  nature,  as  might  be  expe&cd  in  the  portions  of  the  fame  principle.  For 
a*,  on  the  one  fide,  chymifts  make  inflammability  to  be  the  conftituent  character  of 
fulpnur,  fo  on  the  other  fide,  it  is  obvious  enough  to  thofe,  that  arc  any  thing  verfed 
in  fpagyrical  operations,  that  there  are  at  leaft  three  fubftances  manifeftly  differing  in 
confidence,  texture,  or  both,  that,  according  to  the  notion  lately  afligncd,  ought  to 
be  referred  to  fulphur.   For  fometimes  the  inflammable  fubftance,  that  is  obtained 
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from  a  mixt  body,  by  the  intervention  of  the  fire,  appears  in  the  form  of  an  oil, 
that  will  not  mingle  with  water  fomctimcs  in  the  form  of  an  ardent  fpirit,  that  will 
readily  unite  with  that  liquor  j  and  fometimes  alfo  in  the  form  of  a  confident  body, 
almoft  like  common  fulph  ur. 

Notwithstanding  thcfe  various  forms,  in  which  it  appears,  it  is  not  impoflible, 
but  that  in  many  mixt  bodies,  not  to  fay  in  all,  what  is  called  fulphur  may  be  no 
primordial  ingredient,  but  rather  a  generated  or  refulting  thing.  For  that,  which  is 
common  to  thefe  differing  bodies,  that  pafs  under  the  name  of  fulphurs,  and  which 
.is  the  conftituent  quality  (if  I  may  fo  call  it)  that  difcriminates  them  from  the  other 
material  principles  of  mixt  bodies,  mult  be  confeffed,  if  we  will  fpeak  intelligibly, 
to  be  inflammability,  or,  if  you  pleafe  a  difpofition  to  be  turned  into  fire,  and  ufually 
alfo  into  flame.  "Which  being  premifed  I  confider  here,  that  fulphur  itfclf  is  made  of 
the  fame  univerial  matter,  whereof  other  bodies  confift,  and  is  but  a  coalition  of 
certain  particles  thereof,  whole  aggregate,  by  having  fuch  a  contexture,  motion,  fcfr. 
acquires  thofe  properties,  for  which  a  body  is  called  fulphur.  And  therefore  if  the 
like  contexture  happen  to  be  found  in  other  portions  of  matter,  or  (to  exprefs  rhy- 
llelf  more  fully)  it  art,  or  chance  can  frame  and  bring  together  particles  of  matter, 
and  give  them  fuch  a  contexture  as  is  apt  and  fufficient  to  difpofe  them  to  be  kindled 
and  flame  or  burn  away  \  thcfe  qualifications  of  fuch  an  aggregate  of  corpufcles  will 
fufficc  to  confer  on  it  the  nature  of  a  fulphur,  whether  this  portion  of  matter  do,  or 
do  not  conGft,  or  copioufly  participate,  of  the  chymifts  primeval  fulphur.  For  it  is 
not  by  virtue  of  the  long  preceding  duration  of  a  thing,  but  by  that  of  the  eflential 
qualities  belonging  to  ir,  that  a  body  deferves  this  or  that  denomination.  As  the 
fiiow,  that  fell  ycftcrday,  and  was  generated  in  a  trice,  is  as  true  fnow,  as  that, 
which  has  lain,  perhaps  for  many  years,  on  thofe  Alpsy  that  are  always  covered  with 
fnow,  or  on  the  higheft  mountains  of  the  frigid  zone.  And  in  the  judgment  of  the 
chymifts  themfelvcs,  a  pound  of  quickfilver  recently  tranfmuted  by  a  grain  or  two 
of  their  elixir  into  gold  becomes  as  true  gold,  as  that,  which  was  coeval  with  the 
mountains,  where  nature  has  formed  the  anticnteft  mines  of  that  metal. 

S  E  C  T  I. 

Of  the  produBion  of  oils. 

THAT  it  is  not  ncceflary,  the  oils,  or  fulphurs  obtained  by  the  fire-  from  mixt 
bodies,  fliould  be  a  primeval  element  or  principle,  may  be  probably  argued 
from  the  experimenr  mentioned  in  the  Sceptical  Cbymift  about  the  growth  of  plants 
nourilhed  by  meer  water,  which  neverthclels,  by  diftillation,  afforded  an  oil.  And 
we  fee,  that  in  almond  trees,  walnut  trees,  and  divers  others,  the  rain  water,  that 
infinuates  itfelf  into  their  roots,  is,  by  fucceflive  changes  of  texture,  reduced  into 
the  oil,  which  the  fruit  by  expreflion  fo  plentifully  affords.  And  to  confirm  our  ex- 
pcriment  from  the  growth  or  plants  by  tranfmuted  or  aflimilatcd  water,  to  obviate 
the  fufpicion  of  common  water's  being  impregnated  with  the  grofler  juices  of  the 
earth,  I  employed  diftillcd  water.  About  which  experiment  I  find  this  Jhort  .memo- 
rial among  my  adverfaria. 

[A  Sprig  of  mint  put  into  rain-water,  diftilled,  and  fed  almoft  'wholly  with  re- 
dilhlled  rain-water,  weighed  July  15.  gr.  3.  and  was  taken  out  Augujl  the  14th,  and 
being  well  dried  with  paper  and  a  cloth,  weighed  10  grains  and  about  a  quarter  :  fo  ■ 
that  within  lefc  than  a  month  it  grew  to  be  three  times  as  heavy,  as  when  it  was  firft 
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j>ut  in.  Another  put  in,  and  taken  out  at  the  fame  time  with  the  former,  had  at- 
tained within  lefs  than  a  month  to  near  four  times  its  firft  weight,  and  had  fhot  out  a 
fecond  fprig  much  higher  than  the  firft,  and  ftore  of  roots,  fomc  of  them  near  as  long 
again  as  the  whole  plant,  when  it  was  firft  put  in.] 

Ir  we  confider,  what  a  great  quantity  of  oil  is  afforded  by  an  olive-yard,  whole 
trees  are  probably,  as  well  as  thofc  that  bear  apples,  cherries,  and  other  kinds  of 
aqueous  fruits,  nourifhed  chiefly  by  rain-water,  that  being  imbibed  by  the  roots  is 
by  various  digeftions,  or  preparatory  changes,  turned  into  oil  in  the  olive,  it  will  not 
appear  unlikely,  that  oil  may  be  produced  of  other  fubftances :  fince  in  our  inftance 
jt  feems  to  have  been  made  by  tranfmutation  of  water,  though  this  be  generally  re- 
puted to  be  of  all  liquors  the  moft  contrary  to  it,  and  is  evidently  of  a  nature  exceed- 
ing diftant  from  it. 

And  here  I  (hall  relate  an  experiment,  by  which  I  attempted  to  produce  it,  out  of 
only  two  diftilled  liquors,  that  according  to  the  common  eftimation  of  chymifts  are 
uncompounded  bodies ,  and,  whether  they  be  really  fo  or  not,  are  each  of  them 
jcadily  diflblvable  in  water,  and  in  one  another.    Take  then  of  oil  of  vitriol,  and  of 
iuch  ipirit  of  wine,  as  is  totally  inflammable,  an  equal  weight ,  mix  them  together 
hy  degrees,  left  the  heat  they  will  produce  fhould  breed  lome  inconvenience,  and 
having  digefted  them  a  good  while  (which  yet  is  not  abfolutely  necefTary)  with  a  very 
wary  management  of  the  fire  (for  elfe  the  experiment  will  cafily  mifcarry)  draw  off 
what  will  come  over :  and  if  you  go  to  work,  as  I  have  feveral  times  done,  you  fhall 
obtain,  bolides  a  fubtile  and  odoriferous  fpirit  of  wine  and  an  acid  fulphureous  li- 
quor, a  confidcrable  quantity  of  chymicaT  oil,  which  i  have  had  fbmetimes  deeph/ 
coloured,  fometimes  clear  like  fair  water:  and  this  oil  you  will  perchance  look  on 
as  an  odd  liquor,  when  1  tell  you,  that  I  have  had  it,  fometimes  exceeding  fragrant, 
and  (though  the  oil  of  vitriol  be  fo  highly  corrofive)  without  any  acidity  at  all,  the 
jaftc  of  it  being  very  fubtile  and  penetrant,  but  no  way  like  that  of  any  faline  li- 
quor, that  we  know.    This  hath  fometimes  inticcd  me  to  doubt,  whether  it  hath 
l«*cn  nude  of  the  fpirit  of  wine,  or  of  the  oil  of  vitriol.    The  circumftances  laft 
.mentioned  fcem  to  perluade  the  former  •,  efpecially  if  I  add  to  them,  that  I  found  by 
trial  purpofely  made,  that  this  oil  would  readily  mix  with  good  fpirit  of  wine,  that 
had  never  had  to  do  with  oil  of  vitriol ;  but  on  the  other  fide  it  feemed  conflderable 
that  the  oil  of  vitriol  by  this  operation  was  much  weakened  and  changed,  and  it  ap- 
peared not,  whence  the  fpirit  of  wine  fhould  have  fo  great  a  fragrancy ;  which  con- 
liderations  were  backed  "by  this  more  weighty  argument,  that  this  oil  was  fo  ponde- 
rous, as  to  fink  ao:  only  in  common  water,  which  is  yet  a  far  more  heavy  liquor  than 
pure  fpirit  of  wjne,  but  in  the  acid  fpirit  itfelf,  which  feemed  to  be  the  remains  of 
the  altered  oil  of  vitriol,  which,  by  reafon  of  its  abounding  in  fait,  you  will  eafily 
grant  to  be  far  heavier  thaji  common  water.    But  I  need  not  much  trouble  myfelf,  to 
.determine,  which  it  is  of  the  two  liquors,  that  affords  this  ftrong  oil ;  for  it  may 
well  be  (though  not  equally)  compolcd  of  both,  by  their  mutual  action,  and  the 
.operation  of  the  fire,  united  in  the  form  of  oil.    And  if  it  be  objected,  as  probably 
.it  will,  that  this  inflammable  fubftance  is  made  but  by  extrication  of  the  pans,  that 
Jay  concealed  in  the  liquors  before  they  were  brought  together,  it  may  be  anfwered, 
.that  this  (hould  not  be  fuppofed,  but  proved  ;  which  till  it  be,  our  caufe  will  be  fa- 
voured by  our  experiment,  wherein  there  appears  nothing  fo  likely  as  a  chance  of 
rtexture  ;  to  which  may  be  afcribed  the  production  of  our  anomalous  chymicaT  oil 
Jir.ce  this  plainly  feems  to  refult  from  two  bodies,  whereof  neither  was  a  true  oil  be- 
fore   For  each  of  xhem  would  readily  mingle  with  water,  whereas  this  produced  oil 
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of  ours,  being  fhaken  with  water,  would  break,  like  common  oils,  into  numerous 
little  globules  ;  which  would  presently  after  fink  to  the  bottom,  and  re-unke  there 
into  a  liquor,  which  for  trial-fake  I  have  kept  divers  weeks  in  the  water,  and  found 
it  at  laft  undiflblved  by  it.  Some  odd  properties  of  this  oil  make  it  fecm  likely  to 
participate  of  fome  of  the  nobler  parts  of  vitriol,  and  the  fulphur  of  that  metal  hav- 
ing extraordinary  virtues  afcribed  to  it,  by  fome  of  die  famoufeft  and  intelligenteft 
Spagyrifts  (as  Bafilius  VaUntiust  Helmont,  &c.)  1  kept  fome  quantity  of  this  oil  by 
me  for  leveral  years,  to  obferve,  as  I  did  with  pleafure,  the  alterations,  that  time 
would  produce  in  it,  and  afterwards  I  imparted  either  fome  of  the  medicine  itfclf, 
(whereof  the  firft  trial  proved  very  fuccefsful)  or  the  ways  of  preparing  it,  or.  bothy 
to  fome  ingenious  men,  who  (I  am  told)  did  not  all  of  them  remember  me  in  the  free- 
mention  they  made  of  it. 

But  this  concerns  not  our  argument,,  upon  occafion  whereof  I  (ball  obferve  upon 
the  by,  that  though  chymifts  ftiould  be  able  to  prove,  that  our  oil  was  but  feparated 
from  the  fpirit  of  wine,  or  the  oil  of  vitriol,  in  which  it  was  latent  before,  yet  ftill 
the  experiment  would  afford  mc  a  confide rablc  reafon  for  queftioning  a  main  point  in 
the  doctrine  of  the  vulgar  chymifts,  who  confidently  pretend  to  prove  from  the 
number  of  fimilar  fubftanccs  (as  they  fuppofe  them)  obtained  from  a  mixt  body,  that 
it  was  actually  compounded  of  juft  fo  many  diftinct  and  true  material  principles, 
and  fuch  a  quantity  of  each.  For  if  from  a  diftilled  liquor,  as  the  oil  or  rather  pon- 
derous and  acid  fpirit  of  vitriol,  or  from  alcohol  of  wine,  which  is  commonly  reputed 
to  be  uncompounded,  a  liquor  of  quite  another  kind  may  be  (not  made  but)  fe- 
parated, how  litde  reafon  have  we,  to  take  it  for  granted  with  the  chymifts,  that 
every  diftilled  liquor,  that  they  look  upon  as  one  of  the  component  principles  of  the 
body,  that  afforded  it,  is  a  homogeneous  fubftance  not  further  divifible  into  differing 
parts? 

sect.  n. 

Of  the  prcduShH  of  inflammable  fpirits. 

AFTER  what  has  been  hitherto  delivered  concerning  the  production  of  oils,  I ' 
ftiould  now  proceed  to  that  of  another  fort  of  liquors,  referred  by  the  chymifts 
of  the  principle  they  call  fulphur;  though  better  known  to  others  by  the  name  of  in- 
flammable fpirits.  But  of  thefe  I  fliall  purpofely  forbear  to  difcourfe  in  this  place, . 
and  rather  refer  to  what  I  have  faid  to  them  in  another,  where  I  thought  it  more 
proper  to  confider  them  •,  namely,  in  one  of  the  lections  of  that  part  of  thefe  notes, 
that  treat  of  the  produciblenefs  of  vinous  fpirits. 

SECT.  III. 
Of  the  produSion  of  tanfifltnt  fulphur. 

•  — 

IF  you  ftiould  here  tell  me,  as  perhaps  you  will  do,  that  what  I  have  been  hitheriir  • 
faying  relates  but  to  inflammable  liquors,  whereas  fulphur,  in  its  moft  proper  and 
primary  acceprion,  fignifies  a  mineral  body  j  1  fliall  anfwer,  that,  as  1  formerly  inti- 
mated, the  chymifts  ufe  the  term  fulphur  fo  ambiguoufly,  and  fo  uncertainly,  that 
they  have  made  it  difficult  for  other  men's  difcourfes  to  avoid  all  appearance  of 
participating  of  the  confufedncfc,  they  fecm  to  have  affected  in  theirs.   But  becaufc 
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Che  moft  intelligible,  and  lead  indefinite  notion  their  writings  fuggeft  of  fulphur,  is, 
that  it  is  a  combuftible  and  inflammable  principle ;  I  have  hitherto  treated  of  it  as 
fuch.  Arid  as  for  that  fulphur,  that  is  commonly  known  by  that  name,  and  bought 
in  (hops,  though  I  know  there  are  fome  chymifts,  that  have  affirmed,  that  from  ve- 
getables and  animals  they  can  feparate  fuch  a  fulphur  ,  yet  fince  they  are  not  wont  to 
teach  us  the  way  of  doing  it,  nor  give  us  any  proofs,  be  fides  their  own  word,  of  their 
having  ever  done  it  themfelves,  the  thing  has  feemed  fo  improbable,  that  I  find  few 
or  none  of  the  more  judicious  of  their  own  party,  that  look  upon  it,  as  other  than  a 
brag :  only  a  follower  of  Glauber  1  find  to  have  undertaken,  by  his  mailer's  direc- 
tions, to  produce  a  real  fulphur,  like  the  mineral,  out  of  vegetable  charcoal,  by  a 
way,  which,  becaufe  it  has  deceived  more  than  him,  and  is  fpecious  enough  to  impofe 
upon  thofe,  that  either  are  not  chymifts,  or,  if  they  be  chymiits,  are  not  cautious 
men,  I  fhall  here  fet  down,  and  examine,  as  after  the  author  I  made  it. 

We  took  then  equal  quantities  (fuppofe  a  pound  of  each)  of  good  oil  of  vitriol 
and  of  common  fea-falt,  difiblved  in  as  much  water  as  was  requifite :  this  mixture 
was  flowly  diftilled,  till  the  bottom  was  throughly  dry  (which  it  wUl  not  be  fo  foon  as 
it  begins  to  look  white,  or  appear  coagulated)  then  letting  afide  the  liquor  (whereof 
the  firft  part  that  came  over  was  phlegm,  and  the  other  part  fpirit  of  fait)  we  took 
out  the  caput  mortuum  (which,  if  one  pleafes,  may  be  purified  by  being  diflblved  and 
philtered)  and  having  beat  it  to  powder  with  about  one  fourth  or  one  eighth  part  of  its 
height  of  charcoal,  wc  put  it  in  a  ftrong  crucible,  and  kept  the  mixture  melted  in  a 
vehement  fire,  till  it  grew  of  a  dark  reddifh  colour,  for  by  that  time  fuch  a  change 
was  made  in  the  mafs,  that  it  both  fmelt  and  tailed  rankly  enough  of  fulphur ;  and  if 
fpirit  of  fal  armoniac  were  feafonably  diftilled  from  it,  with  a  competent,  but  not 
over-hafty  fire,  the  afcending  fpirit  would  be  manifeflly  impregnated  with  fulphur  not 
difficultly  feparablc,  which  may  alfo  be  divers  other  ways  obtained  from  the  fame 
fixt  caput  mortuum. 

But  for  all  this  fpecious  operation,  I  do  not  take  the  fulphur,  thus  produced,  to 
have  been  the  vegetable  fulphur  of  charcoal,  but  a  mineral  fulphur,  that  lay  conceal- 
ed in  a  liquid  form  among  the  faline  parts  of  the  oil  of  vitriol. 

For,  firft,  it  is  not  likely,  that  fb  fmall  a  quantity  of  charcoal,  as  was  employed 
in  this  experiment,  and  much  lefs  that  fo  fmall  a  quantity,  as  may  fufficc  to  make 
it,  could  contain  fo  much  fulphur,  as  may  this  way  be  obtained. 

Kext,  that  common  vitriol  is  not  deftitutc  of  mineral  fulphur,  may  be  eafily  con- 
jectured by  the  fulphureoufnefs  of  the  marchafites,  whereof  it  is  wont  to  be  made, 
jn  fo  much  that  in  divers  countries,  as  about  Liege,  and  in  fome  parts  of  Italy,  from 
the  fame  fubftance,  that  affords  them  vitriol,  they  obtain  by  fublimation  great  quan- 
tities of  common  fulphur,  which  is  fold  for  fuch  into  divers  other  countries.  And 
I  have  found  by  trial,  and  do  not  at  all  think  myfelf  in  that  fingular,  that  one  may 
obtain  from  vitriol  an  oil,  and  a  caput  mortuum,  which  being  put  together,  afforded  a 
jmell  of  common  fulphur  fo  ftrong,  that  1  was  fcarce  able  to  indure  it. 

And  to  come  yet  more  clofe  to  our  experiment,  I  have  (as  I  have  elfewhere  men- 
tioned) purpofely  tried,  more  than  once  or  twice,  that  by  diddling  together  common 
oil  of  turpentine  and  common  oil  of  vitriol,  the  former  of  thofe  liquors  would  make 
a  feparation  of  fome  of  the  fulphur,  that  lay  concealed  in  the  latter,  and  as  it  were 
extricate  and  extract  it :  fo  that  befides  an  exceedingly  fulphureous  liquor,  which 
fometimes  was  made  white  by  the  copioufly  difTolved  (and  partly  precipitated)  ful- 
phur, that  pafled  into  the  receiver,  we  had  in  the  neck  of  the  retort  a  yellowifh  con- 
silient body,  which  being  put  upon  a  quick  coal,  would,  after  a  little  yellow  flame 
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(probably  proceeding  from  fome  adhering  parts  of  turpentine)  afford  good  (tore  of 
bluifh  flame,  like  that  of  common  fulphur,  which  it  alio  emulated  in  its  fmell.  And 
fuch  a  kind  of  fulphur  I  have  alfo  feen,  in  tract  of  time,  fettle  itfelf,  in  no  incon- 
fiderable  quantity,  at  the  bottom  of  the  liquor,  diftilled  from  the  mixture  of  the  two 
above  mentioned  oils.  Nor  are  thefe  the  only  ways,  by  which  I  have  obtained  from 
oil  of  vitriol  manifeft  proofs  of  its  containing  a  mineral  fulphur  very  like  to  common 
fulphur. 

And  in  particular  it  now  comes  into  my  mind,  that  I  once  put  into  a  retort,  toge- 
ther with  one  part  of  running  mercury,  four  parts  of  oil  of  vitriol,  and  having  di- 
ftilled off  the  menftruum,  by  degrees  of  fire,  there  remained  at  the  bottom  of  the 
glafs  a  very  white  powder.  This  calx,  being  afterwards  gradually  prcft  with  a 
ftronger  fire,  afforded  in  the  upper  part  of  the  retort  a  great  many  fmall  bodies, 
that  looked  like  half  beads  of  amber,  and  feemed  to  be  of  very  fine  fulphur,  (but 
were  afterwards  confounded  with  many  other  afcending  corpu  fcles.)  This  amber- 
like body  (which  was  fomewhat  copious,  and,  as  to  fome  portions  of  it,  whitifh)  by- 
its  rcadinefs  to  be  melted,  by  its  fmell,  and  by  the  blilifh  flame  it  afforded,  when  it 
burned,  appeared  to  be  a  kind  of  fulphur,  which  you  will  eafily  grant  to  be  far  more 
unlikely  to  have  proceeded  from  fo  homogeneous  a  body,  as  the  quickfllvcr,  than 
from  the  oil  of  vitriol,  which  we  have  already  (hewn  to  coofift  of  divers  fulphureous 
as  well  as  many  acid  corpufcles.  And  on  this  occafion  I  remember,  that,  whereas 
upon  mingling  the  oils  of  turpentine  and  of  vitriol  in  a  due  proportion,  I  have  con* 
ftantly  oblervcd,  that  they  incorporated  into  a  mixture,  that  was  deeply  red  (and  this 
may  eafily  be  tried  by  letting  fall  two  or  three  drops  of  oil  of  vitriol  upon  fome  drops 
of  that  of  turpentine,  and  mixing  them  in  a  concave  vcflel,  or  even  in  a  hollowed  piece 
of  paper)  whereas,  I  fay,  I  oblcrved  this,  I  was  thereby  induced  to  fuipeel  the  chy- 
mical  (for  I  fay  not,  the  optical)  caufe  of  that  phenomenon  might  be,  that  the  tere- 
binthinate  oil  had  made  a  folution  of  divers  fulphureous  particles  it  met  with  in  the 
oil  of  vitriol,  and  by  that  means  acquired  fuch  a  rednefs,  as  we  fee  that  common 
flower  of  fulphur  gives  to  the  oil  of  turpentine,  when  it  is  diflblved  in  it.  And  to 
examine  this  conjecture,  1  found,  that  divers  other  chymical  oils,  and  oil  of  ani- 
fecds  itfelf,  as  remote  as  it  is  from  rednefs,  would  prefently  acquire  that  colour,  being 
carefully  incorporated  with  a  due  quantity  of  oil  of  vitriol.  But  this  conjefture  is 
propofed  only  upon  the  by. 

As  for  the  fulphur  of  minerals  and  metals,  I  confefs,  I  have  not  yet  found  enough, 
either  in  chymilts  books,  or  in  my  own  experience,  to  make  me  willing  to  fpeak  dog- 
matically about  them.  And  this  the  rather,  becaufe  firft,  as  to  the  fulphurs,  that 
nre  fometimcs  obtainable  from  fome  of  the  minerals,  I  think  it  may  be  doubted, 
whether  they  belonged  to  thole  minerals  as  effential  ingredients,  or  were  only  corpuf- 
cles of  common  fulphur,  perhaps  a  little  altered,  that  were  mingled  in  the  bowels  of 
the  earth,  with  other  parts,  that  arc  effential  to  the  nature  of  the  mineral.  As  we  fee, 
that  in  native  cinnabar  the  mercury,  which,  according  to  chymilts,  is  a  complete 
metal  by  itfelf,  is  fo  mixt  with  another  body,  as  not  to  be  dillinclly  difccrnible,  rill 
it  be  feparated  by  the  fire.  And  this  cinnabar  affords  me  an  inltance,  the  more  fit  for 
my  prcfent  purpofe,  becaufe  I  have  fometimcs  by  an  cafy  way  obtained  a  fulphur 
alfo  from  it :  and  fince  we  have  lately  noted,  that  the  vitriolate  marchafitcs  afford 
great  ftore  of  common  fulphur,  by  a  grofs  way  of  feparation,  it  fhould  not  feero 
irrational  to  fufpccl:,  that  fome  common  fulphur  may  remain  more  cloftly  mixt  with 
the  faline  and  metalline  parts  of  the  vitriol  afforded  by  the  fame  marchafitcs  •,  from 
which  latent  corpufcles  of  fulphur  may  in  part  proceed  the  fulphureous  fmell,  and 
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other  Tike  things,  that  we  have  lately  taken  notice  of  in  vitriol,  and  its  oil.  And 
perhaps  by  the  fame  consideration  one  may  account  for  the  fulphureous  qualities,  that 
are  fometimes  to  be  met  with  in  the  liquors,  that  pafs  for  the  vinegars  of  mineral 
bodies,  and  particularly  antimony  •,  to  which  may  now  and  then  be  added  fome  me- 
talline ores :  fince,  I  remember,  1  have  had  fuch  a  fulphureous  liquor  from  good  lead- 
ore,  that  1  had  ordered  to  be  purpofely  digged  out  of  the  mine  at  Mintdetp,  and  being 
put  in  clofe  vcflcls  fpecdily  conveyed  to  me.  And  that  nature  herfelf  may  blend  an 
imperfect  mineral  with  lead,  I  have  had  occafion  to  obferve  by  an  ore,  whereof  the 
owner  found  a  mine,  but  not  being  able  to  difcovcr  what  it  was,  defired  me  to  inform 
him.  For  this  gave  me  occafion  to  confider  the  ore  (whereof  I  have  yet  a  lump  by 
me)  and  to  obferve,  that  it  was  fo  differing  from  the  other  ores  of  that  country,  that 
1  did  but  diffidently  guefs,  that  it  was  a  mixture,  that  nature  had  made  of  lead  and 
antimony,  till  particular  trials  had  juftified  my  fufpicions. 

But  this  is  not  all  I  had  to  fay  about  the  fulphurs  of  fofiils :  for  though  I  know, 
that  chymifts  pretend  to  teach  us  ways  of  extracting  the  true  fulphurs  of  minerals 
and  metals  ;  and  experience  allures  me,  that  a  real  combufhble  fulphur  may  be  in  a 
pretty  quantity  obtained  from  antimony  j  yet  there  are  two  fcrupks,  that  lufFcr  me 
not  fully  to  acquiefce  in  what  they  teach.  The  firft  is  this,  that  chymifts  oftentimes 
deceive  others  and  themfelves  too,  by  miftaking  thofe  things  for  the  true  fulphurs  of 
minerals  and  metals,  that  really  are  not  fo :  of  which  I  (hall  give  a  plain  inftance  in 
the  preparation,  that  many  Spagyrifls  deliver  of  the  fulphur  of  antimony. 

For  when  they  have  boiled  that  mineral  in  a  ftrong  lixivium  of  pot-aihes,  they 
foppofe,  that,  as  by  the  fame  operation,  common  fulphur  is  diflblved,  fo  the  m;n- 
ftruum  feeks  out,  and  takes  up,  only  the  fulphureous  parts  of  the  antimony  :  and  as 
common  fulphur  is  precipitated  out  of  the  lixivium,  wherein  it  is  diflblved,  by 
iprinkling  on  it  vinegar,  or  fome  other  acid  ;  fo  they  prefume,  that  what  is  (truck 
down  the  fame  way  from  the  folution  of  antimony,  made  in  the  fame  menftruum, 
muft  be  the  true  fulphur  of  that  mineral ;  in  which  they  are  confirmed  by  the  co- 
lour :  and  yet  in  reality,  not  only  the  fulphur  (fuppofing  that  there  is  one)  but  the 
other  pam  of  the  antimony  will  be  diflblved  by  a  ftrong  lixivium,  and  the  yellow 
powder,  that  is  precipitated,  is  but  a  kind  of  crocus,  which  will  fometimes  after  a 
while  (at  leaft  in  part)  fubfide  of  itfelf,  without  the  help  of  an  acid.    Nor  does  it 
convince  me,  that  fuch  a  body  obtained  from  a  mineral,  or  metal,  is  its  true  fulphur, 
that  it  may  be  made  to  burn  ;  for  unlefs  the  colour  and  fmell  of  the  flame  concur,  I 
(hall  be  prone  to  fufpedr,  that  the  inflammability  may  be  apt  to  rife,  partly  from  the 
great  comminution  made  of  the  prepared  body,  and  partly  from  the  additament  em- 
ployed in  preparing  it.    For  thele  two,  and  perhaps  even  one  of  them,  may  contri- 
bute fo  much  to  the  inflammable  difpofition  of  a  body,  that  little,  or  no  true  fulphur,. 
will  be  neccflary  to  make  it  burn.    Of  this  I  elfewhere  give  an  inftance  in  plates  of 
copper ;  from  which  an  equal  weight  of  fublimatc  has  been  diftiiled :  for  the  remain- 
ing mafs  will  melt  and  burn  at  the  flame  of  a  candle,  almoft  as  readily  as  fcaling-wax. 
0/cb v».  And  of  thele  inftances  I  mention  more  in  another  paper,  where  I  endeavour  to  (hew, 
'ftjim.  tnat  combuftible  and  inflammable  bodies  may  be  made  up  of  parts  or  ingredients, 
■»*'.'>    that  fingly  had  not  fuch  qualities.    And  yet  the  contrary  of  this  is  fuppofed  in  the 
chymical  argument,  that  infers  from  thele  qualities  the  prefence  of  fulphur  in  all 
thofe  mineral  preparations,  wherein  they  arc  found.    Yet  by  this  difcourfe  I  would 
not  be  thought  to  derogate  from  the  medical  virtues,  or  other  utilities  of  fuch  fup- 
pofed fulphurs.    For  they  may  be  very  ufeful  concretes,  though  they  be  not  true 
principles  i  the  finer  parts  of  the  minerarbeing  in  fome  of  thefe  preparations  extracted, 
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and  further  divided,  and  perhaps  very  luckily  asTociated  with  the  finer  parts  nf  the 
body,  employed  to  aft  on  them.  By  which  means  there  may  emerge  new  concretes 
of  great  virtue  and  ufc.  And  therefore  I  intend  not  to  derogate  from  thofe  metalline 
fulphurs,  which  fome  few  matters  of  chymical  arcana  referve  with  great  care  among 
the  chicfcft  they  are  proud  of.  And  that  you  may  the  better  examine  thcfe  fine 
crocufes,  as  I  am  apt  to  think  moft  of  them,  and  try  both  what  they  are,  and  what 
they  do  ,  if  I  can  light  on  the  procefe  (for  I  dare  not  truft  my  memory)  I  will  at  the 
end  of  this  Appendix  impart  to  you  a  way  of  preparing  fome  of  thofe,  that  are  made 
of  metals,  thole  being  accounted  the  moll  difficult  as  well  as  noble.  And  thus  much 
1  now  remember  of  the  trials  I  made  according  to  this  way  \  that  I  employed  not 
any  acid  menftruum,  or  liquor  made  of  any  particular  fait,  but  a  neutral  or  com- 
pounded fait ;  which,  whilft  it  was  in  actual  fufion,  would  diflblve  or  corrode  the 
very  thinly  laminated  metal. 

I  do  not  look  upon  thcfe  fubftances  as  the  true  fulphurs  of  the  metals,  that  afford 
them,  but  rather  (as  I  lately  intimated)  fufpeel  them  to  be  a  fort  of  fine  crocufes,  arid 
perhaps  magifteries  ;  which  by  realon  of  die  fubtiky,  and  fome  times  fixtnefs  of  their 
parts,  may  prove  ufeful  to  confiderable  purpofes  both  in  alchymy  and  phyfic 

But  there  is  another  fort  of  bodies  obtained  from  fome  minerals,  and  perhaps  fome 
metals  too,  that  has  a  greater  refemblance  to  mineral  fulphur,  than  the  newly  men- 
tioned crocufes  have. 

To  this  purpofe  I  remember,  that  by  putting  aqua  fords,  in  a  certain  proportion, 
upon  crude  antimony,  and,  after  it  was  almoft  totally  diftilled  off,  increasing  the  fire 
till  a  dry  Jubilance  began  to  fublime,  we  had  in  the  upper  part  of  the  retort  a  yellow 
and  brittle  fubftance,  which  being  carefully  feparated  from  the  dark-coloured  anti- 
monial  powder,  that  was  alfo  elevated  by  the  force  of  the  fire,  appeared  not  only  by 
its  own  colour,  but  that  of  its  flame,  and  fome  other  figns,  to  be  much  of  the  nature 
of  common  fulphur.  Nor  is  this  the  only  way,  whereby  we  have  obtained  fuch  a 
fubllance  from  crude  antimony,  from  which  (if  I  much  mif-remcmbcr  not)  I  have  had 
a  yellow  and  combuftible  fulphur,  even  without  the  help  of  a  menftruum. 

Paracelsus  pretends  to  have  a  way  of  drawing  fulphurs  rrem  all  metals-,  of 
which  procefs  becaufe  1  have  found  little  or  no  notice  taken  by  chymifts,  I  Hull,  for 
the  oddnefs  of  if,  and  the  reputation  of  the  author  (whom  I  look  upon  as  a  man  of 
great  experience  in  metalline  affairs)  fubjoin  it,  as  I  find  it  among  fome  of  his  loofe 
papers  or  fragments. 

Sulphur  Metallorum  Theephrafti. 

Sclphur  nutallontm  eft  old t as  ex  ipfis  extrafla,  prsedita  virtutibus  pro  bominis  falute* 
Sulphur  aliud  ex  mctallis,  antequam  ignem  funt  paffa,  elicitur,  ut  ex  marcbafitis  aureis, 
cut  argent  eis,  &c.  fecundum  nobilitalem  miner  a,  eticm  nobile  &  praftans :  *  &  paucis 
*  intcrjeclis  (cxtradio  fulphuris  ex  mineris  metallicis.)'    Etiam  fieri  poteft per  lixivium 
acre  (J  depuratijjimum  :  fed  (vcl  potius  ilia)  alia  fulphur  a  pro  intrinfeco  corporis  ufa  minus 
funt  commcda  propter  alkali  antrum,  ex  quo  clavellatum  conficimus  erodens,  cif  propter 
idlcem,  ex  quibus  lalia  funt  lixivia.    Sulphur  fie  extratlum  poteft  ablui  aqua  dulci, 
pr*cipitari.    Digeftio  duplum  requirit  tempcris.    Debet  &f  rettificari  lixivium  per  ipfius 
fublimaticnem  ab  cmni  refidentia  ternjiri,  ne  turn  ipfo  incorporentur  talia  fulphur  a,  id  fiant 
ccrrofiva,  ad  pauicitm  sgroterum  :  quod  ne  fiat  difia,  debet  fieri  feparatie.    (Tanlum  de 
crudis.) 
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Sed  jam  fufis  i3  dtpuratis  elicias  ipforum  fulpbur :  cert  a  nobilior  meUorque  via  nan 
dabitur,  quam  per  aquam  falis  feu  oleum  ipfius  prsparatum,  eo  modo,  quern  in  alchymia 
luculentur  defcrtffi.  'talis  quippe  aqua  fundaliter  &  radicitus  extrabit  omnibus  corporibus 
metallicis  liquorem  ipforum  naturalem,  feu  fulpbur  Cif  crocum  praftanti/fimum,  tarn  pro 
operibus  medicis,  quam  pro  cbymicis.  Jiefolvit  &  frangit  unumquodlibet  metal/urn,  ex  na- 
tura  ipfius  metallica  deduceus  m  aliam  pro  varia  intentione  &  induftria  laborantis. 

Thus  far  Paracelfus's  proccfs  •,  but  as  I  know  not  whether  it  be  true,  becaufe  I  am 
not  able  to  reduce  it  to  practice ;  fo,  becaufe  I  do  not  clearly  underftand  his  meaning, 
and  what  is  the  true  nature  of  the  inftrumcnts  he  would  have  us  employ,  I  will  not 
take  upon  me  to  determine,  whether  or  no  the  fulphurs,  he  teaches  us  to  be  obtain- 
able by  this  method,  be  genuine  ones,  and  fit  to  decide  the  queflion  we  are  now 
confidcring. 

But  whatever  become  of  this  obfeure  Paracclfian  procefs,  what  I  was  faying  about 
a  fort  of  bodies  lefs  remote  than  the  formerly  defcribed  crocufes  from  the  true  fulphurs 
of  metals  (if  they  have  any  fuch)  may  well  lubfift.  For  1  remember  we  have  forne- 
times  (though  the  experiment  did  not  always  fucceed)  by  cementing  very  thin  plates 
of  a  certain  metal  with  burnt  allum,  and  afterwards  dexteroufly  elevating  the  more 
difpofed  parts  with  fal  armoniac,  obtained  a  fublimate,  from  whence  we  feparated, 
by  ablution  with  fair  water,  that  diffolved  the  fait,  a  fubftance,  which,  by  its  inflam- 
mability, appeared  a  kind  of  metalline  fulphur. 

And  this  may  fuffice  touching  the  firft  fcruple  I  thought  fit  to  propofe,  concerning 
the  factitious  fulphurs  of  metals  and  minerals.  To  proceed  therefore  now  to  my 
fecond  fcruple,  it  may,  I  think,  be  fufpe&ed,  that  even  this  fort  of  bodies,  which  I 
have  mentioned  to  have  been  drawn  from  a  metal  and  from  antimony,  may  not  be 
the  effefts  of  a  bare  feparation  of  pre-exiftcnt  fulphur,  from  the  other  ingredients 
of  the  bodies,  that  yielded  them,  but  new  concretes  produced  by  the  operation  of  the 
fire  on  thofc  bodies,  and  by  the  combination  of  fome  of  their  parts  with  thofe  of 
the  additament,  employed  to  obtain  the  fulphurs.  For,  as  far  as  I  have  yet  fcen, 
either  falt-petre,  crude  or  diftilled,  or  menftruums  made  of  it,  or  of  other  falts,  or 
ellc  oleaginous  liquors,  are  wont  to  be  made  ufc  of  on  thefe  occafions.  And  it  is 
very  poflible,  that  fome  of  the  more  difpofed  parts  of  thefe  additaments  may  affociate 
themlelves  with  thole  of  the  mineral  or  metal  tc  be  wrought  upon  •,  and  fo,  from  this 
combination  of  the  ingredients,  there  may  refult  a  body  of  a  new  texture,  which 
texture  may  difpofc  it  to  be  combufliblc,  or  inflammable,  whether  the  ingredients  in 
their  fcparate  condition  were  fo  or  not.  As  1  remember  I  have  clfewhere  fhown,  that 
though  aqua  fortis  be  not  inflammable,  nor  a  piece  of  crude  copper  inflammable  or  com- 
buihble  in  a  common  moderate  fire,  yet  the  metal  being  diffolved  in  aqua  fortis,  and  the 
iuperfluous  moifture  warily  exhaled,  there  will  remain  a  fufible  concrete,  wherein  the 
copper  being  much  comminutcJ,  and  its  fmall  parts  fitly  affociated  with  the  falinc  ones 
of  ti  e  nienftruum,  compose  a  kind  of  vitriol,  that  being  held  to  the  flame  of  a  candle, 
or  even  of  a  piece  of  paper,  will  readily  burn  away  in  a  flame  finely  coloured  j  and 
which  may,  if  one  plcafe,  be  kept  in  a  flame  dillinct  from  the  other. 

To  conclude  what  I  have  to  lay  about  my  (ccond  fcruple;  it  Hems  not  impro- 
bable, that  if  any  of  the  metals  be,  by  a  fit  menftruum,  or  fome  other  congruous 
additaments,  reduced  to  parts  minute  enough,  and  that  thefe  parts  be  fitly  affociated 
with  fume  of  tho!e  of  the  menftruum-,  the  metal  may  thereby  be  brought  to  burn 
or  Same,  as  I  have  fuccchfuliy  trie.',  by  a  way  clfewhere  declared,  upon  gold  itfclf, 
whole  fulphur  the  chvmitts  would  have  us  look  upon,  as  (what  farms  not  very  agrec- 
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able  to  the  nature  of  fulphur)  incombuftible  ;  fo  that,  for  aught  yet  appears,  it  is 
allowable  to  fufpecl,  that  the  fulphur  obtained  from  this  or  that  metal  is  not  fo  much 
an  elementary  or  hypoftatical  principle  barely  extracted,  as  it  is  a  magiftery,  or  fomc 
other  new  compound,  made  by  the  combination  of  the  metalline  particles  with  all,  or 
fomc  of  the  body,  that  works  on  them.  But  if  a  chymift  will  have  metalline  pre- 
parations of  this  kind  to  be  fulphurs  ;  I  may  be  allowed  to  make  them  ferve  for  in- 
itances  of  the  produciblcnefs  of  fulphurs. 

Yet  thefc  doubts  concerning  the  fulphurs  of  metals  I  propofc  but  as  fufpicions, 
to  draw  on  further  and  more  accurate  trials  ;  by  which  perchance  they  may  be  happily 
removed.  And  fpeaking  of  the  fulphureous  principle  of  mixt  bodies,  in  that  general 
notion  of  it,  wherein  the  chymifts  often  ufc  it,  and  indeed  mud  employ  it ;  we  may 
be  thought  to  have  faid  enough  to  our  prefent  purpofe,  though  we  had  left  mineral 
fulphurs  untouched  ■,  fince  we  have  lhewn,  that  inflammable  parts  of  mixt  bodies 
may  be  produced,  and  therefore  cannot  be  lafely  affirmed  to  have  all  been  pre-exiftent 
in  them. 


O  F   T  H  E 

PRODUCTION  of  MERCURY. 


PART  IV. 

THE  complaint  I  have  divers  times  had  occafion  to  make,  of  the  darknefs  and 
ambiguity,  that  chymifts  have  allowed  thcmfelves,  if  not  aflfefted,  in  treating 
of  their  three  principles,  is  applicable  to  nothing  more  juftly,  than  what  they  have 
written  about  that,  which  they  call  mercury.  For  when  they  would  feem  to  tell  us, 
what  they  mean  by  that  principle,  they  are  wont  to  do  it  in  terms  fo  loofe  and  fo  am- 
biguous, that  the  reprefentations  diey  make  of  it,  arc  more  like  to  panegyrics,  and 
fomctimes  to  riddles,  than  to  clear  definitions,  or  fo  much  as  good  defcriptions. 
Since  then  they  have  given  us  no  fettled  notion  of  what  they  call  mercury,  but  have 
left  us  to  guefs  what  they  mean  by  it  v  I  hope  a  miftakc  about  it  (if  I  mould  run 
into  any)  would  appear  pardonable.  That  which  is  agreed  on  by  the  moil  of  chy- 
mifts, when  they  lpeak  lomewhat  intelligibly  of  the  principle  they  call  mercury,  is, 
that  it  is  a  crude  fubftance,  and  that  it  is  a  volatile  liquor ;  which,  by  being  fo,  may 
be  diftinguifticd  from  the  faline  principles,  efpecially  from  the  alkalizate  or  fixed 
fait ;  as  it  may  alfo  be  from  the  oil  or  fulphur,  by  its  not  being  inflammable.  But 
thefc  marks  will  not  dilcriminate  it  from  phlegm,  which  is  alio  a  fugitive  and  unin- 
flammable liquor  i  and  therefore  to  make  difference,  they  mult  add  ibmc  other  qua- 
lity, fuch  as  l'apor  (wkich  yet  agrees  not  to  quitkfilvcr  ilfelf)  that  is  wanting  to 
phlegm.  So  that,  according  to  this  doftrine,  the  nature  of  a  chymical  mercury  or 
lpint  will  ccnlift  in  its  being  a  liquor  volatile,  not  inflammable  like  oil  or  fulphur, 
nor  yet  infipid  like  phlegm.  How  odd  a  principle  this  muft  be,  that  comprises  fuch 
differing  bodies,  as  are  acid  fpirits,  thofe  of  nitre  and  vitriol ;  urinous,  as  tlioi'c  of 
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blood,  hartfliorn,  £?V.  and  anonymous  ones,  as  thofe  of  guaiacum,  honey,  raifins, 
Uc.  forced  from  their  acidity  •,  and  the  running  mercuries  ot  minerals  and  metals,  as 
cinnabar,  antimony,  and  lead*  under  one  principle,  which,  to  defcrve  that  name, 
ought  to  have  all  the  portions  of  matter  belonging  to  it  homogeneous-,  I  may  fafely 
leave  any  confidering  naturalift  to  judge.  And  therefore  inftead  of  taking  further 
notice  of  this,  it  may  fuffice  for  my  prefent  purpofe  to  mind  you,  that  as  for  the 
mercuries  or  uninflammable  fpirits  of  vegetables  and  animals,  I  have  endeavoured 
to  fhow  their  production,  where  I  difcourfe  of  that  of  fpirits  and  volatile  falts.  And 
therefore  I  need  but  fay  fomcthing  of  the  production  of  mercury  more  properly  fo 
called,  that  is,  running  mercury :  about  which  perhaps  it  will  not  be  lefs  acceptable 
to  you,  and  I  am  furc  it  will  be  lefs  troublcibme  to  me,  if  I  leave  you  to  gather  my 
opinion  out  of  three  papers,  that  were  written  for  differing  virtuofi,  at  feveral  times, 
and  on  diftinct  occafions  upon  which  account,  beftdes  thofe  particulars  that  relate 
to  our  prefent  argument,  you  will  perchance  find  fomc  things,  that  you  have  not 
clfcwhere  met  with. 


Whether  Mercury  may  be  obtained  from  metals  and  minerals,  or  ( to  /peak  chymically)  An 

demur  mcrcurii  corporum  ? 

fftHAT  there  may  be  extracted  or  obtained  from  metals  and  minerals  a  fluid 
I  fubftance,  in  the  form  of  running  mercury,  is  the  common  opinion  of  chy- 
mifts ;  in  whofe  bodies  we  may  meet  with  many  procefles,  to  make  thefe  mercuries  : 
which  becaufe  they  are  faid  to  be  afforded  by  mineral,  and  cfpccialiy  metalline  bo- 
dies, thefe  writers  affect  to  call  (how  aptly  I  now  examine  not)  mercurios  cor- 
porum. 

But  notwithstanding  all  this,  divers  of  die  more  learned  of  the  Spagyrifts  them- 
felves  have  looked  upon  the  pretenfion  of  other  chymifts  to  the  art  of  making  thefe 
mercuries  as  but  a  chymical  brag ;  and  fome  judicious  modern  writers,  applauded 
therein  by  moft  of  the  mechanical  philol'ophcrs,  have  proceeded  fo  far,  as  to  explode 
all  thefe  mercuries  of  bodies  as  mere  non-entia  chymica  j  nay,  fome  of  them  have  not 
fcruplcd  to  cenfure  all  thofe,  who  pretend  to  have  leen  or  made  any  of  them,  as  cre- 
dulous or  impoftors. 

In  the  management  of  this  controverfy,  I  confefe  I  am  not  fatisfied  with  either  of 
the  coneending  parties  •,  and  therefore  I  jnall  not  refufe  to  comply  with  your  curiofity 
to  receive  in  a  few  lines  my  thoughts,  whether  there  are  or  may  be  any  fuch  mercuries, 
as  arc  difputed  of;  yet  I  dcllre  leave  to  premife  fuch  a  ftate  of  the  controverfy,  as  I 
think  will  avoid  fome  verbal  janglings,  and  at  leaft  acquaint  you  clearly  with  the 
fenfe,  wherein  I  defire  to  have  my  opinion  underftood. 

Waving  then,  in  the  prefent  inquiry,  the  queftion,  that  may  occur,  *  whether 

*  or  ho  the  mercury  faid  to  be  obtained  from  metals  and  minerals  are  primitive  in- 

*  gredient*,  or  hypoftatical  principles  only  extracted  or  feparated  from  the  bodies, 
'  that  afforded  them  ?'  I  (hall  propofe  the  queftion  in  theic  terms  :  Whether  or  no 
1  from  a  metal  or  mineral  body  there  may,  without  the  addition  of  any  body,  that 

*  we  may  be  fure  has  any  common  quickfilver  in  it,  be  obtained,  by  the  help  of  art, 
4  a  fubftance  rciembling  common  quickfilver,  by  being  ponderous,  fluid  when  actually 

.  cold,  amalgamablc  with  gold  and  fome  other  metals,  and  indilpofcd  to  wet  or  ftick 

*  to  one's  hand,  or  to  bodies  not  of  a  metalline  nature.' 

To 
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To  give  you  now  my  prefent  thoughts  about  this  queftton,  I  (hall  offer  them  to 
your  confideration,  in  the  following  prupofitions. 

There  are  divers  proctffes  of  making  the  mercuries  of  bodies,  that  are  fo  darkly  delivered,  Pnt- ,- 
that  the  generality  of  ebymifts  cannot  fufficienlly  under/land  them,  to  be  able  to  try  them. 
For  fome  of  thefe  procefies  are  fet  down  in  terms  of  an,  which,  for  their  great  dark- 
nefs  or  ambiguity,  are  not  to  be  understood  but  by  the  authors  themfelves,  or  thofc, 
who  are  verled  in  the  more  myftcrious  parts  of  hermetic  philofophy.  And  others 
there  are  of  thefe  procefTcs,  that  require  lome  menltruum,  falts,  or  other  inftruments, 
that  it  is  not  in  the  power  of  ordinary  chymifts  to  procure.  Inftances  of  this  kind 
may  be  frequently  enough  met  with  by  thofe,  that  have  the  curiofity  to  perufe  heed- 
fully  the  writings  of  thole,  that  pafs  for  the  adept  philofophers.  And  for  a  fpecimen 
of  fuch  procefies,  I  am  content  to  annex  to  the  dole  of  this  paper  the  way  delivered 
by  LulHus  of  making  mercury  of  filver,  Helmont's  way  of  preparing  mercury  of  lead,, 
and  Paracelfus's  way  of  extracting  the  mercuries  of  all  metals. 

There  arc  divers  proceffes  to  make  mercuries  of  bodies,  that  are  either  falfe,  or  accom-  r^.u, 
panted  with  circumflances,  that  make  them  unfit  to  be  trufted.  For  there  are  of  thefe 
procefies,  that  having  been  curioufly  tried  by  thofe,  that  had  a  great  defire  to  find 
them  true,  have  not  been  found  to  fucceed  at  all  in  practice.  Hence  we  have  fo 
many  complaints  of  chymifts,  that  have  loft  their  labour  in  endeavouring  to  make, 
according  to  Beguinus's  directions  in  his  Tyrocinium  Chymicum,  the  mercury  of  filver, 
though  1  do  not  take  that  to  be  one  of  the  difficulteft  to  be  prepared  ;  and  he,  that 
converfes  much  among  thofe,  that  have  made  attempts  to  make  the  mercuries  of  other 
bodies,  as  gold,  antimony,  &c.  according  to  the  vulgar  procefies  extant  in  chymical 
books,  will  (if  I  miftake  not)  find  by  their  confeflions,  how  little  the  events  of  their 
endeavours  anfwer  their  labours  and  expectations.  Nor  do  all  the  manufcript  pro- 
ceffes,  that  are  communicated  to  private  friends,  as  great  arcana,  much  excel  thofe 
I  have  been  fpcaking  of;  as  fcvcral  of  my  acquaintance  have  complained  to  me,  that 
they  have  found  to  their  coft.  And  here  not  to  mention  my  own  experience  (which 
by  the  help  of  good  principles  made  me  timely  defift  from  unlikely  attempts)  amongft 
many  chymifts  1  have  known,  I  remember  not  to  have  found  above  three  or  four  cre- 
dible perfons,  that  would  affirm  to  mr,  that  they  made,  or  law  made,  the  mercury 
of  any  metal  or  mineral  (except  of  native  cinnabar,  which  is  the  natural  ore  of  quick- 
Giver)  in  a  conftant  way,  by  any  procefs  he  had  found  in  printed  books  :  fo  that  fo 
many  of  thefe  procefies  having  been  upon  trial  found  falfe,  wary  men  may  be  excufedv 
if  they  do  not  think  fit  to  believe  other  procefies  of  mercurification  j  which,  though 
not  yet  tried,  fecmed  not  more  probable,  than  thofe,  that  have  been  already  found  fo- 
unfuccefsful,  that  not  only  many  learned  modern  naturalifts,  but  Angelas  Sala,  and 
divers  others,  eminent  chymifts  themfelves,  have  publifticd  to  the  world,  that  thefe 
mercuries  arc  to  be  found  no  where,  but  in  the  bragging  chymifts  books  and  pro- 
mifes  -,  and  fome  have,  as  has  been  already  intimated,  gone  fo  far  as  to  brand  all  thofe 
for  cheats,  that  pretend  they  can  make  fuch  mercuries,  and  thofe  for  credulous,  that 
believe  they  can  be  made.  But  what  I  think  of  this  fevere  opinion,  I  lhall  quickly 
have  occafion  to  declare. 

There  are  fome  p^occfj'es,  wherein  it  is  /  fought,  that  the  mercury  of  a  metal  or  mineral^ 
is  cbtained  \  -a  tat  indeed  the  obtained  fttbftance  is  mifnamed,  or  the  true  mercury,  that  is 
pad  to  be  extracted,  -was  put  in,  though  in  a  difguifed  form,  by  the  operator. 

I  will  not  here  give  inftances  of  the  fubtle  cheats,  that  may  be  put  upon  the  ig- 
norant and  unwary,  and  fometimcs  too  upon  the  fisilful,  i£  they  be  not  alio  cautious-,, 

but 
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but  fliall  content  myfelf  to  illuftrate  the  propofition  by  a  few  known,  and  therefore 
innocent,  inftances.  And  firft  there  arc  fome,  who  finding  thcmfclves  unable  to 
make  the  true  mercuries  of  metals  or  minerals,  make  bold  to  afcribc  the  name  of 
mercuries  to  produ&ions,  whofe  qualities  arc  very  remote  from  thofe,  that  are  agreed 
to  be  eflential  to  quickfilver.  Thus  Glauberus  fpcaks  much  of  his  mercury  of  Luna, 
which  yet  is  far  from  being  running  mercury,  or  having  the  ponderofity  and  other 
properties  of  true  quickfilver.  So  Angelus  Sala  himfelf,  in  his  anatomy  of  antimony, 
would  have  us  to  look  upon  the  reguline  parts  of  that  mineral,  as  its  mercury :  be- 
caufc  he  takes  it  for  granted,  it  mutt  contain  mercury,  and  is  pleated  to  fancy  no 
other  can  be  obtained  from  it.  But  the  difference  of  the  reguline  part  of  antimony, 
and  running  mercury  in  point  of  confiftencc,  gravity,  and  other  qualities,  will,  I 
prefume,  indifpofc  men  to  confound  them.  And  therefore,  I  will  proceed  to  confirm 
the  fecond  part  of  our  propofition,  by  fhewing,  that  the  mercury  obtained  by  ibme 
proceffes,  that  may  fucceed,  made  part  of  the  additament  employed  by  the  artift, 
in  the  operations,  and  fo  was  not  properly  extracted  from  the  metal,  but  only  re- 
covered from  the  body,  compounded  of  the  metal  and  the  additament.  Of  this,  I 
remember,  I  have  elfewhcre  given  an  eafy  inftance,  in  a  deluding  experiment,  that  I 
long  fince  (hewed  fomc  virtuofi,  in  whole  pretence  having  mingled  the  filings  of 
copper  with  a  certain  fait,  and  put  them  in  a  conveniently  fliaped  veflcl  of  glafs,  I 
wanly  held  it  over  a  competent  fire  of  well  kindled  charcoal,  till  the  fait  was  tho- 
roughly melted,  and  in  part  fublimed  :  by  which  operation  the  copper  feemed  to  be 
quite  changed,  efpecially  in  colour,  and  was  really  become  inflammable :  and  there 
remained  in  the  lower  part  of  the  glafs  a  pretty  deal  of  running  mercury,  fo  that  they 
would  have  gone  away  pcrfuaded,  that  they  did  fee  me  make  the  mercury  of  Venus, 
if  1  had  not  been  careful  to  undeceive  them  ;  which  I  did  by  telling  them,  that  this 
quickfilver  was  only  the  common  mercury,  that  lay  difguifed  in  the  compounded 
fublimate  I  had  employed,  together  with  the  copper,  which  fet  the  mercury  at  liberty 
from  the  corrofive  falts  it  lay  concealed  in  before,  by  prefenting  them  a  metal  more 
difpofed  to  be  wrought  on  by  them,  than  quickfilver  is. 

It  is  poJJiMe  to  obtain,  at  leaft  from  fotnt  metals  ana"  minerals,  true  running  mercuryy 
that  cannot  be  juflly  thought  to  come  merely  from  the  additament.  This  propofition  a 
chymift  might  more  compendioufiy  exprefs  by  turning  it  into  this  fhort  aflcrcion, 
Dantur  mercurii  corporum  ■,  but  I  thought  the  words  I  have  employed  would  exprcls 
my  fenfe  more  warily  and  clearly  ;  and  yet,  ex  abundanti,  I  fliall  add  this  further  ex- 
plication, that  thcugh  the  propofition  (peaks  affirmatively  but  of  fome  metals  and 
minerals-,  yet  it  does  not  deny,  either  that  more  minerals,  or  that  all  metals,  may 
afford  true  running  mercury :  by  which  I  underftand  (according  to  what  I  formerly 
noted)  a  mineral  body  fluid,  op.-.cous,  exceeding  ponderous;  amalgaimble  with  gold, 
and  not  apt  to  wet  or  flick  to  one's  fingers,  or  any  other  bodies,  befides  fome  metal- 
line and  mineral  ones. 

That  fuch  a  mercury  may  be  obtained  without  the  help  of  additamcnts,  whereof 
quickfilver  is  an  ingredient,  I  have  been  pcrfuaded  to  believe  by  the  following  ob- 
lerv;itions. 

I  remember,  that  many  years  ago,  having  had  an  occafion  to  diftil  copper  with 
certain  falinc  fubftanccs,  I  was  not  a  little  furprifed  to  find  in  the  veffcls  (that  had 
been  luted  together)  fome  globules  of  running  mercury,  which  I  could  not  reafonably 
fufpect  to  come  from  the  additament,  which  was  not  fublimate,  nor  any  thing  I  could 
judge  to  contain  quickfilver.  And  though  the  indifpofition  I  had  to  admit  the  mer- 
curies 
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curies  of  bodies,  that  fo  many  learned  men  looked  upon  as  non-entities,  made  me 
fomewhat  diffident  of  the  genuinenefs  of  the  mercury  I  had  obtained  (whereof  I  had 
not  quantity  enough  to  make  ju ft  trials)  yet  afterwards,  when  I  found  that  accidents  of 
the  like  nature  had  happened  to  feveral  of  my  friends,  I  began  to  think,  tiiat  what 
1  had  kept  only  for  a  few  days  as  a  queftionable  rarity,  might  really  have  been  ve- 
nereal mercury. 

A  laborious  chymift  of  my  acquaintance  coming  to  vifit  me  once,  when  I  was 
not  well,  was  very  earneft  with  me  to  communicate  to  him  the  way  of  making  the 
mercury  of  antimony  and  of  Saturn  •>  and  when  I  told  him,  that  I  had  no  fuch  prof 
cefics  of  my  own,  and  that  I  was  far  from  believing  thofe,  that  I  had  met  with  in 
printed  books,  to  be  true  ones,  he  would  not  acquielce  in  this  anfwer ,  but  declaring, 
that  he  refolved  to  make  attempts  to  gain  fuch  mercuries,  and  had  rather  do  it  by 
methods  of  my  propofing,  than  of  his  own  devifing,  he  prcflcd  me  fo  much  to  let 
him  know,  which  way  I  would  go  to  work,  in  cafe  I  had  the  fame  defign,  that  he 
then  had,  that  to  be  rid  of  his  importunity,  J  told  him  what  on  a  fudden  came  into 
my  thoughts.  And  as  fometimes  the  mind  being  put  to  fuch  plunges,  happens  upon 
a  lucky  hit,  and  fuch  as  much  premeditation  would  not  have  led  it  to  j  fo  it  happened 
at  that  time  to  me :  for  when  J,  becaufe  of  my  diftemper,  had  forgot  this  affair,  the 
chymift,  who  was  a  plain  honcft  man,  came  to  me  with  great  joy  to  give  me  thanks 
for  the  inftructions  1  had  given  him,  bringing  along  with  him  fome  mercury  of  an- 
timony, and  a  little  mercury  of  lead,  that  he  had  already  made  by  the  help  of  thofe 
inftruftions  ■,  by  purfuing  which,  he  expected  to  obtain  much  more  mercury  from 
the  minerals  when  they  Ihould  be  longer  digefted  with  the  concourle  of  the  air,  in 
thofe  falts,  that  I  had  advifed  him  to  grind  with  them.  This  pleafing  fuccefs  of 
directions,  which  I  had  as  to  divers  particulars  forgotten,  made  me  defire  them  of 
the  chymift  •,  who,  beginning  to  be  proud  of  his  attainment,  when  he  perceived  I 
remembered  not  fo  much  as  he  thought  I  did,  ungratefully  delayed  to  bring  me  the 
account  he  promiied  me  at  firft,  till  the  plague  reaching  to  the  place,  where  he 
lived,  and  difpatching  him,  deprived  me  of  the  hopes  of  fatisfying  my  cu- 
riofity. 

Two  gentlemen  of  my  acquaintance,  but  unacquainted  with  each  other,  working 
almoft  at  the  fame  time  upon  filver,  did  each  of  them,  to  his  wonder,  find  p:irts  of 
his  filver  turned  into  running  mercury  ;  with  which  edd  accident  each  of  diem  came 
to  acquaint  me,  bringing  along  with  them  a  little  portion  of  the  unexpected  mer- 
cury. One  of  thefe  port.ons  a  fcrvant  of  mine  loft  by  miftake,  before  I  could  try 
any  thing  with  it  •,  the  other  I  found,  by  a  trial  unknown  to  the  maker  of  it,  not  to 
be  common,  but  metalline  mercury ;  of  which  the  chymift  complained  to  me,  that 
he  had  fometimes  had  confiderable  quantities  to  his  great  lofs,  becaufe  much  of  the 
filver  he  employed  in  an  operation,  that  he  expected  would  prove  lucriferous,  being 
turned  into  quick  (ilver,  had  fwallowed  up  all  his  gain  ;  and  this  was  that,  which  in- 
vited him  to  apply  himfclf  to  me,  hoping  to  be  able  to  prevent  or  remedy  this  incon- 
venience by  my  advice ;  which  I  willingly  navc  nim>  uut>  becaufe  of  his  departure 
out  of  England,  could  not  know  with  what  fuccefs. 

A  fellow-!  r  avellcr  of  mine,  having  occafion  to  employ  a  falinc  body  about 
lead,  after  he  had  finiilied  his  operation,  left  the  lead  and  fait  together  tor  fome 
months,  in  a  vcfiel,  which  he  laid  by  in  a  garret,  where  the  air  had  accefi  to  it : 
afterwards  wanting  fuch  a  veftel,  and  not  being  able  to  fupply  htmleJf  readily  in  the 
country  (in  which  his  experiment  was  made)  he  remembered  this  long  neglected 
refit),  and  coming  to  fee,  whether  it  was  fit  for  his  turn,  he  found  to  his  wonder, 
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that  though  he  had  employed  no  mercurial  body  to  work  upon  the  lead,  yet  paw  of 

jt  was  already  turned  into  quickfilver,  feparaWe  by  (training,  and  more  feemed  in  a 
near  dilpofitbn  to  admit  the  like  change :  whereupon  he  brought  me,  as  a  rarity,  a 
part  of  the  metal,  and  a  little  of  the  mercury,  which  1  found  by  experience  on  gold 
to  be  of  a  nobler  kind  than  common  mercury.  And  I  the  lefs  wondered  at  this  mer- 
curification,  becaufe  examining  the  gentleman  that  chanced  to  make  it,  I  found  the 
main  thing  he  had  employed  in  the  operation  was  common  or  fca-fak. 

An  expert  metallic  of  my  acquaintance,  being  defiroua  to  try,  what  gold  and 
filver  he  could  get  out  of  a  fine  fcnglifti  marchafite  I  had  prefented  him  at  his  defire, 
he  examined  it  according  to  his  method,  without  any  mercurial  preparation,  and 
found  to  his  furprife,  that  it  yielded  him,  befides  other  things,  fome  running  mer- 
cury, which  he  brought  and  gave  me,  becaufe  it  was  afforded  by  die  marchafite  1  had 
prefented  him. 

The  mercury  of  antimony  more  than  one  of  my  friends  have  made,  by  unfuf- 
peeled  additaments,  fuch  as  faks,  that  have  nothing  to  do  with  fubhmate,  or  other 
compofitions,  whereof  common  mercury  is  an  ingredient.  One  of  thefe  antimonial 
mercuries  looked  lb  oddly,  that,  though  it  were  made  by  diftillation,  I  had  that  curiofity 
to  try,  whether  it  would  not  operate  on  gold,  m  a  peculiar  manner ;  and  having  accord- 
ingly put  a  little  fine  calx  of  that  metal  (as  about  half  a  drachm  or  a  drachm)  into  th<? 
palm  of  my  hand,  I  added  to  it  an  equal  or  double  weight  of  the  above  mentioned 
mercury ;  they  immediately  incorporated  with  a  very  manifcft  heat.  And  this  was 
the  quick  way  I  ufed  to  examine  other  mercuries  of  bodies  j  for  though  this  alone 
be  not  a  certain  fign  of  a  mercury's  being  of  that  fort,  becaufe  I  can  obtain  a  mer- 
cury fo  qualified  by  another  way  than  any  I  have  hitherto  mentioned ;  yet  as  their 
aflertions  and  relations  gave  me  fufficient  ground  to  conclude,  that  they  had  obtained 
thofe  mercuries  from  the  bodies,  that  they  affirm  to  have  yielded  them  ;  fo  the  rcadi- 
nels  of  thefe  mercuries  to  mix  with  gold,  without  the  help  of  fire,  and  even  to  grow 
hot  with  it,  which  vulgar  mercury  will  not  do,  confirmed,  that  they  were  metalline 
mercuries,  rather  than  of  the  fame  kind  with  common  quickfilver.  And  my  way  of 
obtaining  incalefcent  mercury  is  fo  quite  differing  from  any  of  thofe,  that  there  was 
not  the  leaft  caufc  to  fufpect.,  that  the  mercuries  of  bodies  we  have  been  mentioning 
were  fo  obtained,  cfpccially  fince  I  knew,  that  my  way  was  unknown  to  mod  of  the 
perfons  I  have  mentioned,  and  was  praclifed  by  none  of  them. 

As  for  the  mercury  of  gold,  though  I  think  I  have  brought  a  great  many  parts  of 
crude  gold  to  affume  a  mercurial  form,  and  to  come  over  in  that  lorm  by  diftillation 
(whatever  divers  learned  men  think  of  the  infupcrable  fixity  of  go!d  •,)  yet  I  confefs 
I  have  not  fren  any  mercury,  that  I  was  fatisficd  did  deferve  the  name  of  the  mer- 
cury of  that  metal.  But  happening  to  be  once  in  a  place,  where  a  foreigner,  that 
was  a  ftrangcr  to  me,  was  fiiowing  a  friend  of  his,  with  whom  I  had  fome  little  ac- 
quaintance, a  metalline  experiment,  that  I  confefs,  I  could  not  but  admire  •,  (for  this 
foreigner  was  fo  civil,  becaufe  I  came  fo  lucky  in,  as  to  let  me  be  prcfent  at  the  ex- 
periment, though  not  to  difcover  any  thing  of  the  drug  he  employed  about  it ;)  I 
made  bold  to  alkjhis  civil  traveller,  who  feemed  a  candid  man,  and  I  perceived  had 
fcen  uncommon  things,  whether  he  had  met  with  any  way  of  making  mercury  of 
gold  ?  To  which  he  anfwercd,  that  he  knew  no  fuch  way  himfelf,  but  that  he  met 
(fomewhile  before)  with  a  very  learned  man,  in  companion  of  whom  he  confeffed 
himfelf  but  a  novice,  that  put  fome  gold  into  a  little  phial,  full  of  a  certain  mcn- 
llnium,  which  my  relator  owned  he  knew  not  hew  to  prepare,  and  intimated  to  him, 
that  this  men  ft  ru  urn  would  have  a  peculiar  operation  as  well  upon  gold  as  filver. 

I  Afterward 
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Afterward  this  relator  having  put  the  phial  well  ftopt  into  his  pocket,  and  carried  it 
about  with  him,  was,  when  he  came  home,  and  took,  it  out  to  fet  it  afide,  much  fiar- 
prifed  to  find,  inftead  of  the  gold  he  had  ken  put  in,  a  pretty  quantity  of  running 
mercury.  Which  the  artift,  who  only  lent  him  the  menftruum,  did  not  leem  to  think 
ftrangc,  when  he  was  made  acquainted  with  it. 

Ir  I  would  relate  what  I  have  heard  from  men,  that  I  judge  to  be  either  eafily  de- 
ceivablc  themfclvcs,  or  concerned  in  point  of  intereft  to  deceive  others,  or  at  leaft  of 
a  vain- glorious  bragging  humour,  I  might  eafily  fwell  this  difcourfe  to  a  greater  bulk ; 
but  I  have  been  careful  to  mention  only  thofe  relations,  to  which  myfelf,  in  fpite  of 
my  long  backwardnefs  to  believe  fuch  things,  faw  caufe  to  give  affent.  And  if  it  be  ob- 
jected, thefe  inftances  were  but  cafual  experiments,  notwithttanding  which  there  may  be 
no  fettled  way  for  the  obtaining  the  mercuries  of  bodies ;  I  might  anfwer,  that  fomc  paf- 
fages  of  what  has  been  lately  delivered  make  it  probable  enough,  that  even  fettled 
ways  of  making  the  mercuries  of  bodies,  or  at  leaft  of  fomc  of  them,  arc  not  un- 
known to  fome  arrifts  ;  though  for  certain  reafons,  and  particularly  for  the  ingratitude 
of  many  men,  they  do  not  think  fit  to  divulge  them.  But  to  anfwer  more  home  to 
the  objection,  I  (hall  need  only  to  fay,  that  though  mod  of  the  above-recited  experi- 
ments may  be  faid  to  have  been  made  by  chance,  in  this  refpect,  that  thofe,  that 
made  them,  did  not  principally  defign  the  obtaining  of  metalline  or  mineral  mercu- 
ries j  yet  the  effects  produced  were  as  naturally  and  neceflarily  confequent  to  opera- 
tions fo  managed  as  they  were,  as  if  the  artift  had  directly  defigned  them,  as  in  fome 
of  the  above  mentioned  relations  they  did.  And  it  is  not  material  for  us  to  enquire, 
whether  the  quickfilver  made  by  thofe  experiments  be  to  be  afcribed  to  chance  or 
Ikill  •,  fincc  whatever  becomes  of  that  queftion,  it  is  plain,  that  if  metals  and  mine- 
rals could  by  either  way  be  brought  actually  to  afford  running  mercury,  there  needs- 
no  more  to  prove,  that  fuch  mercuries  are  really  obtainable  from  ; hem. 


Doubts  about  the  prt-exiftence  of  running  Mercury  in  metals. 

THE  propofed  queftion,  Whether  or  no  the  mercuries  of  metals  and  minerals 
be  principles  pre-cxiftcnt  in  them,  and  only  extracted  from  them,  may  to  many 
fecm,  though  it  do  not  to  you,  a  fupcrfluous  enquiry  ;  fincc  the  generality  of  chy- 
mifts,  of  differing  ages  and  countries,  have  rcfolutcly  determined  it  in  the  affirma- 
tive :  which  is  not  at  all  to  be  wondered  at,  fince  according  to  their  hypothefis  of 
the  tria  prima  (or  three  hypoftatical  principles)  whereof"  they  prefume  all  perfectly 
mixed  bodies  to  be  compofed,  metals,  being  of  this  fort,  mult  confift  of  mercury, 
as  well  as  of  fait  and  fulphur ;  and  confequently  muft  afford  it  upon  the  analyfis  of 
the  body  into  its  three  primordial  ingredients.  But  notwithftanding  all  this,  the 
problem  feems  to  me  difficult  enough  to  be  refolvcd,  partly  becaufe  fuppoling,  that 
there  be  true  metalline  mercuries  pa-parable  by  chymtfts,  they  very  ftudioufly  conceal 
the  ways  of  preparation  ;  and  partly,  becaufe  as  it  is  very'  difficult  to  obtain  any  of 
the  factitious  mercuries,  wherewith  to  make  fuch  lucriferous  trials,  as  a  naturalift 
would  defign  ;  fo  thole  few  authors,  that  affirm  themfclvcs  to  have  poffeffed  fuch 
mercuries  have  given  us  but  an  exceeding  lame  and  defective  account  of  them,  not 
mentioning  thole  particulars,  which  are  molt  proper  and  dcfirable,  in  order  to  the 
patting  a  right  judgment  about  them.  I  pretend  not  then-fore  to  anfwer  your  quef- 
tion otherwise  than  conjccturally,  till  I  (hall be  better  furnifhed  with  matters  of  fact. 
But  in  the  mean  while,  that  1  may  comply  with  your  curiolity,  as  much  as  I  lately 
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can,  I  lhall  cpnfefs  to  you,  that  for  the  prefent  I  am,  by  as  much  information  as  yet 
I  have  had,  inclined  to  think,  that  the  mercuries  obtained  from  metals  do  not  clearly 
appear  to  have  been  pre-exiftent  in  them,  and  only  feparated  from  them  by  the  artift, 
but  that  I  think,  that  at  leaft  fome  of  them  may  be  further  fluid  magifteries  of  me- 
tals, than  their  extracted  principles.    One  of  the  moft  obvious  things,  that  fuggefted 
this  fufpicion  to  me,  was,  that  whilft  fomc  metals,  as  tin  and  lead,  are  in  fufion,  they 
would,  to  one,  that  ftiould  not  know  of  their  being  melted,  appear  to  be  many  par- 
cels of  mercury  •,  fince  like  it  they  are  fluid  and  ponderous,  and  ftick  not  to  cru- 
cibles, or  (tones,  bricks,  or  almoft  any  other  bodies,  except  i'ome  metalline  ones, 
divers  of  which  they  will  eafily  pierce  into,  as  quickfilvcr  dots  into  filver  or  gold  •, 
fo  that  if  the  fluidity  of  thefc  metals  were  permanent,  they  might  pafs  for  mercuries. 
And  if  in  the  moon  and  fome  of  the  other  liars,  as  there  are  mountains,  fo  there  are 
metalline  mines,  in  cafe  the  heat  of  the  climate  or  of  the  foil  fhoulJ  keep  them  conftantly 
in  fuch  a  degree  of  hear,  as  we  here  find  fufficicnt  to  melt  lead  (which  we  know  needs 
not  be  very  intenfc)  thefc  metals  would  there  emulate  the  nature  of  mercuries,  as  I 
have  learned  from  travellers,  that  in  divers  parts  of  the  torrid  zone,  what  would  here 
be  butter,  is  fluid  as  well  as  undtuous  like  oil,  and  is  fold  like  other  liquors,  by  mea- 
fure,  not  by  weight.    And  an  inquifuivc  man,  who  is  a  ftholar  as  well  as  a  traveller, 
afiured  me,  that  whilft  he  was  in  fome  parts  of  the  Indies,  he  furniflicd  himfelf  with 
fome  liquid  fubftances  afforded  by  wounded  plants,  that  as  loon  as  he  came  near 
Europe,  and  not  before,  turned  into  confident  and  pulverable  bodies ;  it  did  not 
therefore  feem  to  me  impoflible,  that  the  piercing  falts,  and  other  fubtile  'bodies,  cm- 
ployed  by  at  tuts  about  the  mcrcurification  (as  fume  ftile  it)  of  metals,  may  cither  by 
the  agility  of  their  own  nature,  or  by  fo  altering  the  fliapes,  and  loofing  the  wonted 
cohefion  of  the  metalline  corpufclcs,  bring  them  to  have  fuch  a  texture  and  luch 

Sores,  as  may  enable  the  ethereal  fubftancc,  whereto  lb  many  other  bodies  ov/e  their 
uidity,  to  agitate  them.  Thefe  caufes,  1  fay,  or  fomc  other,  that  may  be  propofed, 
may  poifibly  keep  the  prepared  metal  fluid  •,  as  we  Ice,  that  though  camphire  be  a 
confident  and  tough  body,  yet  fome  nitrous  Ipirits  of  aqua  fortis  will  eafily  penetrate 
it,  and  may  be  brought  to  ftay  fo  long  with  it,  that  I  have,  for  curiofity-fake,  kept 
the  camphire  fcvcral  years  without  iofs  of  its  fluidity,  which  I  found  that  tins  kind  of 
liquor  would  retain,  though  for  trial-fake  I  expofed  it  to  intenfc  degrees  of  cold,  fuch 
as  would  freeze  divers  oth'T  liquors.  Nor  did  it  to  me  feem  impollible,  that  a  fmall 
quantity  of  appropriated  additament  might  fuflice  to  put  a  metal  into  a  ftate  of  flui- 
dity ;  tor  fince  we  fee,  that  the  vapour  of  lead  can  arreft  quickfilvcr,  and  make  it 
a  confident  body  •,  and  fince  Helmcut  allures  us  •,  that  the  liquor  alkaiicft  being  one- 
abftraCtcd  from  running  mercury,  deprives  it,  and  that  almoft  irrecoverably,  of  it-, 
fluidity,  fo  as  to  make  it  pulverable  •,  it  appears  not,  why  nature  or  art  may  not  be 
able  to  fupply  fome  corpufclcs,  that  may  expel  or  difab'c  thofe,  that  keep  a  metal  in 
the  form  of  a  fluid  body  ;  and  cfpecially  fince,  as  I  have  elfewhcre  fliewn,  the  matter 
of  metals  themlelves  may  (at  leaft  fometimes)  have  been  a  liquor,  or  fome  Other  fluid 
body. 

Another  reafon,  that  induced  me  to  fufpeel:,  that  the  mercuries  of  metals  and 
minerals  are  not,  as  it  is  prefumcd,  merely  extracted  principles  or  ingredients,  was, 
that  1  have  obferved  a  greater  dillimilitude  between  mercuries  all  of  them  quick,  and 

•  tflfalictt  (CtraiUtui  Paraulfi)  Mtrcuriui,  a  f  »„  Ufmr  A!iab<J!/imel  JlJUtUtm  rft,  nfi.utHui  in 
tmpbum  £3  ful'jtratilu,  ntqui^uam  >«  fiinitrt  auJu  ant  Jimi«>.:ui.    Hclmontius  in  Scnpto  dc  ,\ic»nu 
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furniflicd  with  all,  that  is  requifuc  to  make  them  pafs  for  true  mercuries,  than  will 
comport  with  the  fuppoOtion,  that  they  are  fimple  and  primordial  bodies,  barely  ex- 
tricated from  the  others,  with  which  they  were  at  firft  commixed.  But  this  argu- 
ment being  the  fubject  of  an  entire,  though  Ihort,  difcourfe  (of  the  diflimilitudc  of 
running  mercury)  I  need  not  inlarge  on  it  in  this  place. 

It  did  alio  ftrengthen  my  fufpicion  to  confider,  that  the  chymiits,  that  talk  of  the 
mercuries  they  have  drawn  from  metals,  are  not  wont  to  tell  us,  what  other  ingre- 
dients they  obtained  by  their  fuppofed  analyfis,  which  left  me  dubious,  whether 
they  obtained  any  fait  and  fulphur,  or  not  •,  and  of  what  nature  thofe  lubftances 
were,  that  they  did  obtain.  For  if  thefc  were  not  true  fait  and  fulphur,  the  genuine* 
nefs  of  the  analyfis  might  be  qucftioned ;  becaufc  it  may  be  alleged,  that  the  chy- 
mical  operation  and  the  additament  turning  fome  parts  of  the  metal  into  decom- 
pounded bodies,  which  mint  be  acknowkdged  not  to  have  been  (in  fuch)  forms  pre- 
cxilknt  in  them,  may  alfo  have  by  change  of  texture  turned  fome  other  parts  of  the 
metal  into  the  form  of  mercury. 

To  the  foregoing  confidcrations,  afforded  me  chiefly  by  the  nature  of  the  thing,. 
I  (hall,  for  the  lake  of  thofe,  that  are  moved  by  the  authority  of  adept  philofophers, 
as  they  call  them,  add  that,  which  among  them  ought  to  pafs  for  a  proof  from 
experience.    For  Raymund  Lulfy,  whom  1  take  to  be  one  of  the  grcatclt  chymical 
philofophers,  whofe  writings  are  come  to  our  hands,  though  in  many  of  his  other 
books  he  fpcaks  of  mercury  in  a  dark  and  allegorical  fenfe  ;  yet  in  that  excellent  little 
tract,  which  lie  calls  his  Clavicula,  he  delivers  a  procefs  (which  is  not  to  be  wrought."* 
with  vulgar  menftruums,  though  they  bear  the  lame  names  wkh  thofe  he  prefcribe*  a**u*u, 
and  names)  from  the  clofe  whereof  it  fecms  manifeft,  that  his  defign  was  not  to  ex-  "p*  *" 
tract  a  prc-cxiftent  quickfilver  out  of  the  metal  propofed,  but  to  turn  the  metal  into 
quickfilvcr;  fince  he  orders  and  directs  us  to  profecute  the  mcrcurification,  till  the 
obtained  quicklilver  be  equal  in  weight  to  the  fdver,  that  was  to  be  tranfniutcd. 
And  partly  upon  this  1  have  ventured  to  ground  the  foregoing  paradox ;  that  the 
mercuries  of  bodies  arc  rather  magifteries  than  extracts.    For  in  this  Lullian  procefs, 
it  appears  nor,  that  the  mercurial  principle  was  extracted  from  the  fait  and  lulphur, 
but  rather  that  the  body  of  the  metal  (without  being  analyzed)  was  turned  into  mer- 
cury.   And  though  magiftery  be  a  term  varioufly  enough  employed  by  chymifts,  and. 
particularly  ufed  by  Paracdfus  to  fignify  very  different  things }  yet  the  bed  notion 
I  know  of  it,  and  that,  which  1  find  authorized  even  by  Paracelfus  in  fome  paffage.v 
where  he  expreffes  himfclf  more  diftintfly,  is,  that  it  is  a  preparation,  whereby  there 
is  not  an  analyfis  made  of  the  body  afligncd,  nor  an  extraction  of  this  or  that  prin- 
ciple, but  the  whole,  or  very  near  the  whole  body,  by  the  help  of  fome  additament. 
greater  or  lefs,  is  turned  into  a  body  of  another  kind.    As  when  iron  or  copper  by  an 
acid  meiutruum,  that  corrodes  and  affociates  itfelf  with  it,  is  turned  into  vitriol  of 
Mars  or  of  Venus  ;  and  quickfilvcr  having  a  furficicnt  quantity  of  aqua  fortis  ftrongly 
abllracted  from  ir,  is  changed  into  a  red  precipitate  ;  or  by  being  fubllmed  up  with 
common  fulphur,  is  turned  into  cinnabar ;  or,  to  give  yet  a  more  appofite  exampk-,. 
when  quicklilver  (which  is  the  body  we  treat  of)  is  by  the  lading  operation  of  the 
fire,  without  external  additaments,  at  Icaft  dirt  1  rut  from  the  igneous  particles,  turned 
into  a  red  powder,  that  chy mills  call  Prscipilctt  f>er  ft. 

I  have  received  credible  information,  and  ibme  proof  too,  that  there  is  a  place  in 
TranfyhY.niay  where  portions  of  running  mercury,  which,  when  they  fallout  of  the 
ejrth,  and  lie  a  while  in  the  air,  do  of  themfrlvcs  coagulate  into  permanently  hard 
bodies  :  fo  little  a  ddtance  hah  nature  hcricif  there  put  between  the  mercurial  Bui? 
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dity,  and  the  folid  conftftence  of  the  fame  portion  of  matter.  So  that  if  fo  fmall  a 
thing  (and  perhaps  imponderable  as  well  as  invifible)  as  the  contact  of  the  air  can 
expel,  is  able  by  its  prefence  to  retain  a  mineral  body  in  the  form  of  a  true  running 
mercury,  as  well  as  by  its  recefs  to  leave  a  folid  body  \  I  fee  not  why  it  mould  be 
impofliblc  for  art,  to  interclofe  fome  very  minute  and  reftlefs  particles,  which,  by 
their  various  and  inccflant  motions,  may  keep  a  metalline  body  in  the  ftate  of  fluidity, 
much  after  fome  fuch  way,  as  I  lately  noted,  that  the  fpirits  of  nitre  did,  for  whole 
years  together,  keep  camphirc  in  the  torm  of  a  liquid  oil. 

Having  now  propofed  lome  of  the  confiderations,  that  inclined  me  to  think,  that 
the  mercuries  obtained  from  metals  and  minerals  may  not  have  been  pre-ejeiflent  in 
them-,  the  impartiality,  that,  I  think,  becomes  a  naturalift,  obliges  me  to  take 
notice  alio  of  thole  things,  that  occurred  to  me,  in  favour  of  the  received  opi- 
nion of  the  chymifts,  in  behalf  of  which  I  objected  to  myfclf  divers  fpecious 
arguments. 

Of  thefe,  the  firft  was  the  general  confent  of  chymifts,  who  take  it  for  granted, 
that  all  metals  are  compofed  of  mercury  as  a  material  principle,  and  commonly  more 
copious,  than  any  other  conftituent  part  of  thofe  bodies ;  but  this  being  an  argu- 
ment drawn  only  from  authority  was  of  fmall  weight  with  me,  in  a  controvrrfy  pro- 
perly determinable  by  reafon  and  experience. 

2.  A  stcoND  objection  was  afforded  me,  by  many  procefles  T  had  met  with  in  chy- 
mifts books,  to  extract  the  mercuries,  as  well  as  the  fulphurs  and  falts  of  metals. 
But  neither  did  this  argument  appear  to  me  of  any  great  moment,  for  moft  of  thefe 
procciTcs  I  looked  upon  as  fictitious  things  ;  which,  if  the  authors  of  them  had  taken 
the  pains  to  try  themfelves,  they  would  nave  found  not  to  fucceed  in  practice ;  and 
fcarce  any  of  them  was  fo  flcilfully  framed,  as  to  fatisfy  a  confidering  naturalift,  in 
cafe  it  had  fucceeded,  that  the  obtained  mercury  was  a  pure  principle  only  fcparated 
or  extracted  from  the  other  ingredients  of  the  metals,  and  not  a  relult  of  fome  metal- 
line parts  conjoined  with  fome  parts  of  the  additament  •,  as  ic  fecmed  manifeft  enough 
to  me,  that  the  fuppofed  falts  of  metals,  that  are  pretended  to  be  made  by  fuch  pre- 
parations, are  not  the  principles  of  fuch  metals,  but  new  concretions,  and  indeed 
not  fimple,  but  decompounded  bodies  •,  as  is  evident  in  the  fait  or  fugar  of  lead  made 
with  the  fpirit  of  vinegar,  and  in  the  fait  of  fteel  made  with  that,  or  other  acids. 

3.  A  third  objection,  and  of  greater  weight,  fetmed  derivable  from  this  con- 
fideration,  that  quickfilvcr  cafily  amalgams  with  metals,  becaufc  of  its  cognation 
with  the  mercurial  part  thefe  bodies  abound  with. 

4.  And  this  argument  appeared  capable  of  being  ftrengthened  by  a  more  con- 
fidcrable  one  j  which  is,  that  the  gravity  of  the  metals  is  fuch,  as  cannot  reafonably 
be  deduced  from  any  other  caulc,  than  an  abundance  of  the  mercurial  principle, 
there  being  no  other  bodies  (known  to  us)  befides  quickfilvcr,  that  are  near  fo  ponde- 
rous as  metals. 

These  two  objections  I  thought  fit  to  couch  together,  to  be  able,  in  fewer  words, 
to  anfwer  them  both  :  I  confidcrcd  then,  that  amalgamation  being,  in  effect,  but  a 
kind  of  duTolution  of  metals  in  a  menftruum  or  fluid  body  (for  fuch  mercury  is,  in 
reference  to  them)  there  is  no  necelTity,  that  the  folvent  fhould  find  in  the  metal  a 
copious  ingredient  juft  of  its  own  nature  i  for  diflblution  depends  not  fo  much  upon 
the  pretended  cognation  between  the  folvent  and  the  body  it  is  to  work  on,  as  upon 
the  congruity,  as  to  fizc  and  figure,  between  the  pores  of  the  latter  and  the  cor-' 
pufcles  of  the  former;  as  may  appear  by  the  folution  of  ivory  and  hart  (horn 
(wliich  belong  to  the  animal  kingdom)  that  may  be  made  with  aqua  fortis  •,  and  by 
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that,  which  I  have  elfewherc  (hewn  may  be  made  of  sink,  and  even  of  copper,  by 
the  fpirit  of  vinegar,  the  urinous  fpirit  of  fal  armoniac,  and  fpirit  of  vitriol  ieparate- 
ly  employed  ;  though  the  firft  of  them  be  a  menftruum  drawn  from  a  vegetable,  the 
fecond  from  an  animal,  the  third  from  a  mineral  fubftance.  And  as  for  amalgama- 
tion'- themfelves,  I  obfcrve,  that  the  facility  mercury  finds  in  joining  with  a  metal, 
does  not  barely  depend  upon  the  plenty  of  the  mercurial  ingredient,  contained  in  the 
metal  •,  at  lead  if  the  greater  pondcrofity,  or  fpecific  gravity  of  the  metal  depend 
upon  the  copioufnefs  of  the  fame  mercurial  principle,  or  ingredient,  as  the  fourth, 
objection  fuppofcth :  for  we  find  by  experience,  that  mercury  will  far  more  cafily 
amalgam  with  tin  than  with  copper,  which,  yet,  is  much  more  heavy  than  it  •,  nay, 
than  with  (ilver,  which  is  a  good  deal  heavier,  (in  fpecie)  than  copper  ,  and  is  by 
chymifts  prefumed  to  be  much  nearer  of  kin  to  mercury  than  is  tin.  To  which  I 
fhall  add,  that  although  Mars  be  fpccifically  heavier  than  tin,  yet  it  is  far  from  being 
more  eaDly  amalgamable  with  mercury  ;  that  though  tin  will  readily  admit  this  mi- 
neral liquor,  without  the  help  of  heat,  there  is  no  way  vulgarly  known  to  chymifts 
to  make  an  immediate  amalgam  between  mercury  and  Mars.  So  that  one  of  the  two 
objections,  I  lately  joined  together,  muft  be  declined:  fince  by  the  trials  I  have  pur- 
pofcff  made,  it  appears,  that  either  the  difpofition  of  metals  to  amalgamate  with 
mercury  does  not  barely  depend  upon  the  fuppofed  plenty  of  mercury  contained  in 
the  metal ;  or  clfe  that  the  greatnels  of  the  fpecific  gravity  does  not  depend  upon  the 
more  plentiful  participation  of  that  mercurial  ingredient.  Although  the  fourth  ob- 
jection be  built  upon  a  fuppofition,  that  the  great  ponderoufnefs  of  metals,  in  com- 
panion of  other  bodies,  can  proceed  from  no  other  caufc  than  the  great  quantity  of 
mercury  they  contain ;  I  confidered  too,  that  it  might  be  juftly  demanded,  whence 
mercury  itfelf,  as  well  as  whence  metals,  derive  their  great  pondcrofity  \  and  I  fee 
not,  why  it  may  not  be  laid,  that  both  the  one  and  the  other  owe  it  to  the  folidity,. 
and  clofe  order,  of  the  corpufcles  they  confift  of ,  to  which  qualification  it  is  not 
eflential,  that  the  portion  of  matter  endued  with  them  be  in  a  ftate  of  fluidity, 
rather  than  in  one  of  confiftencc :  as  on  the  contrary  we  fee,  that  gold  and  lead  are 
exceeding  ponderous  bodies,  as  well  when  they  are  in  fufion,  as  when  they  arc  cold 
and  hard  ■,  and  fo  is  quickfilver,  as  well  in  its  wonted  and  liquid  form,  as  when  it  is- 
coagulated,  as  chymifts  fuppofe,  by  the  vapour  of  lead. 

But  this  will  be  fomewhat  further  cleared  in  what  1  fhall  fay  to  the  fifth  and  laft 
objection,  that  my  thoughts  fuggeftcd  to  me,  and  which  philosophical  candour  forbids 
me  to  conceal ;  though  I  find  it  cafier  to  be  propofed  than  anfwercd.  It  may  be 
then  alleged  in  the  fifth  place ;  that  the  mercuries  of  metals  muft  needs  be  but  par- 
tial principles  of  them,  fince  quickfilver  being  confefledly  heavier  than  cither  the 
fulphurcous  or  faline  principle,  and  being  fpecifically  heavier,  than  almoft  any  metal 
itfelf;  the  gravity  of  a  metal  cannot  rcaibnably  be  fuppofed  to  proceed  from  the 
whole  body  of  the  metal,  but  only  from  fome  one  ingredient  heavier  in  fpecie  than 
the  reft,  and,  than  the  metal  itfelf.  And  this  ingredient  or  principle  can  be  no  other, 
than  the  molt  ponderous  body,  mercury. 

This  difficulty,  I  confef's,  does  keep  me  yet  in  fome  fufpence,  till  I  have  further 
opportunity,  to  make  fuch  trials,  as  I  think  proper  to  clear  it.  Yet  in  the  mean 
time,  I  fhall  offer  fome  few  things,  which  pc:  haps,  may  lefTen  it,  if  not  quite  re- 
move it. 

I  consider  then,  that  there  is  no  neceflity  to  fuppofe,  that  metals,  of  what  de- 
nomination foever,  as  tin,  iron,  filver  or  gold,  are  bodies  perfectly  homogeneous, 
though  they  fecm  fuch  to  our  eyes.    This  iuppofiuon  I  elfewherc  purpoicly  dilcourie 
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of,  but  in  this  place  I  need  not  fpend  time  about  it  •,  fince  the  chymifts  (who  are 
thofe  I  now  realon  with)  do  not  only  allow,  but  teach  it,  fince  tbey  will  have  metals 
as  well  as  other  mixt  bodies  to  confift  of*  three  hypoftatical  principles,  whereof  mer- 
cury is  one,  although  it  muft  be  much  heavier  in  fpecie,  than  either  the  fait  or  the 
fulphur  it  is  blended  with  •,  becaufe  it  is  from  the  participation  of  that  ingredient,  that 
they  derive  the  great  ponderoufnefs,  which  metals  have,  in  compahfon  of  other 
bodies. 

And  to  this  granted  fuppofition,  I  fee  not  why  it  fhould  be  abfurd,  to  add  this- 
other,  that  the  more  folid  and  heavy  particles  or  corpufcles  of  metal  may  lie  in  it, 
not  in  the  form  of  fluid  or  mercurial,  but  confident  parts,  and  that  thefe  may  be 
more  dil'pofed  than  the  reft,  to  be  brought  by  chymical  additamcnts  and  the  operation 
of  the  fire  into  the  form  of  a  running  mercury.  Nor  ought  it  to  be  judged  incre- 
dible, that  the  fore-mentioned  folid  portion  of  the  metal  fhould  be  more  ponderous 
than  quickfilver,  fince,  as  I  have  often  tried,  gold,  though  a  confident  body,  is  far 
heavier  than  quickfilver,  to  the  bare  participation  whereof  gold  cannot  owe  its  fpc- 
cific  gravity. 

If  this  hypothefis  be  admitted,  it  will  be  eafy  to  give  an  account,  how  the  mer- 
cury of  a  metal  may  be  heavier  in  fpecie  (that  is,  bulk  for  bulk)  than  the  metal  that 
afforded  it ;  for  the  difficulty  is  cafily  rcfolvcd,  by  faying,  that  the  folid  parts,  which 
by  the  chymical  operation  are  reduced  into  the  form  of  quickfilver,  were  far  more 
ponderous  in  kind,  than  the  other  parts  of  the  metal,  which  being  alfo  aflbciated 
with  them,  did,  by  their  comparative  lightnefs,  make  the  entire  metal  lefs  heavy  (if 
the  bulks  be  equalled)  than  an  aggregate  or  convention  of  all  the  folid  parts  alone 
would  have  been.  Which  may  be  illuftrated  by  what  I  have  hccdfully  obferved,  of 
the  decrement  of  fpecific  gravity,  fuftaincd  by  quickfilver,  when  it  is  united  by  fub- 
limation  either  with  fulphur  into  cinnabar,  or  with  falts  in  corrofive  fublimate. 

But  I  mu'X  not  diflemble,  that  againft  the  foregoing  dil'courfe  there  occurred  to  me 
a  couple  of  arguments  (that  I  have  not  met  with  amongfl  chymifts)  whereof  the 
latter  is  very  conliderable  For  I  forefaw  it  might  be  alleged,  firft,  that  the  mercuries 
of  metals  being  in  a  liquid  form,  could  not  well  be  fuppofed  to  be  fo  clofe  and  pon- 
derous bodies,  as  our  hypothefis  requires  :  and  next,  that  we  ourfelvcs  admit  an  ex- 
periment of  Raymund  Lully,  whereby  he  pretends  to  reduce  the  whole  body  of  lilvcr 
into  mercury,  which  is  a  heavier  lubftancv  than  fiiver  -,  and  in  this  cafe  we  cannot 
have  recourfe  to  this  anfwer,  that  the  corpufcles,  which  aflutne  the  form  of  mercury, 
were  far  more  ponderous  than  the  others,  that  concurred  with  them  to  compofe  the 
metal. 

This  twofold  objection  I  do  not  pretend  to  anfwer  at  once,  but  may  perhaps  ener- 
vate it  by  degrees. 

And  firft,  though  it  be  very  poffible,  that  a  pretty  quantity  of  additament  may 
be  employtd  about  the  mercurification  (to  fpeak  in  the  chymiits  language)  of  a  metal, 
yet  there  fhall  really  and  finally  adhere  to  the  metalline  parts,  but  a  very  fmall  pro- 
portion of  additament,  that  will  continue  with  them,  and  keep  them  in  a  mercurial 
flux.  And  it  may  appear  the  more  credible,  that  a  very  fmall  quantity  of  additional 
matter  may  have  a  very  great  llroke  in  altering  the  confidence  of  that,  which  is  ob- 
tained from  a  metal,  as  its  moft  ponderous  portion,  if  you  confiderwith  me,  that  the 
bare  acccflion  of  igneous  particles,  is  able  in  time,  to  turn  running  mercury  into  that 
red  powder,  which  chymifts  call  Precipitate  perfe:  and  I  have  found  by  trials  pur- 
pofcly  made,  and  ellewhere  related,  that  this  powder  without  any  further  additament 
may  be  reduced  into  running  mercury.    Nor  uiuft  I  pretermit,  on  this  occafijn,  a 
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notable  paSfage  I  remember  to  have  met  with  in  Hehnont,  who  relates,  that  by  the  ab- 
straction of  the  liquor  alkaheft  (which  is  wont  to  come  all  over  in  diftillation  from 
common  quickfilver)  he  did  quite  deprive  it  of  its  fluidity,  and  turned  it  into  a  con- 
fident body,  and  even  into  a  fixed  one  •,  whereby  you  may  fee  how  little  a  quantity 
of  matter  will  ferve  to  change  the  confidence  of  a  body  of  a  mercurial  nature. 

Besides  that,  a  fluid  form  docs  not  always  argue  the  lightnefs  of  the  body,  that 
it  is  found  in,  fince  it  may  confift  of  particles  fo  folid  and  fo  numerous,  that,  not- 
withstanding their  intcftine  motion,  the  body  they  compofe  may  be  very  ponderous  : 
as  may  appear  by  red-hot  iron,  melted  lead,  and,  which  is  an  initance  appofite  to 
our  purpofe,  in  common  quickfilver,  which  though  fluid  is  heavier  than  any  known 
body  in  the  world,  gold  excepted. 

But  I  confider  farther,  that  though  the  folid  portion  of  a  metal  retain  more  of  the 
additaments  employed  to  bring  it  into  the  form  of  mercury,  than  it  can  be  proved  to 
contain  •,  yet  this  disadvantage  may  be  compenfated  by  the  new  difpofltion  of  parts, 
that  the  mercurified  portion  acquires  by  the  operation,  that  turns  it  into  a  liquor,  and 
may  be  fuppofed  to  bring  the  parts  to  a  clofcr,  or  otherwife  a  more  expedient  order 
than  they  were  in  before ;  as  ice  when  thawed  takes  up  lefs  room  in  the  form  of 
water,  than  it  did  before  it  became  a  liquor.  I  fee  no  impoflibility,  that  the  Speci- 
fic gravity  of  metalline  bodies  may  be  increafed  or  diminished  by  fuch  fmall  propor- 
tions of  additaments,  as  do  not  at  all  confiderably  add  to  their  abfolute  gravity. 
This  the  chymifts  ought  not  to  deny,  if  they  confider  what  themfelves  grant  of  the 
efficacy  of  what  they  call  the  philofophers  ftone,  whereof  they  tell  us,  that  one  grain, 
if  it  be  of  a  nobler  order  or  degree,  may  tranfmute  a  whole  pound  of  quickfilver 
into  perfect  gold  and  confequently  the  Specific  gravity  of  a  metal  is  notably  changed 
by  an  additament ;  which  (according  to  the  differing  pounds  tiled  in  Several  coun- 
tries) amounts  not,  perhaps  to  the  fixth  or  Seventh  thouSandth  part  of  its  weight.  Be- 
fides,  the  tranfmuting  powder  being  a  compounded  body,  whereof  but  part  is  gold, 
may  probably  be  fuppofed  to  be  more  light  in  Specie  than  the  metal,  that  by  addition 
of  it  is  produced  •,  which  being  pure  gold,  is  the  pondcroufeft  body  yet  known  to  us. 
And  to  confirm  the  argument,  1  Shall  add,  that  there  is  a  way,  though  I  pretend  not 
<o  know  it,  of  making  a  metal  far  lighter  in  Specie,  than  it  naturally  is,  by  the  addi- 
tion of  lcSs  than  a  hundredth  part  of  its  weight,  as  experience  has  convinced  me. 

Wherefore  to  come  now  to  the  grand  objection  turniShcd  by  Lul'y's  lately-men- 
tioned experiment,  it  will  not  preiently  follow,  that  if  the  whole  body  of  a  metal  be 
brought  into  a  mercurial  form,  this  mercury  will  fwallow  up  and  deitroy  our  hypo- 
thefis :  for  though  I  grant,  that,  in  this  caSe,  it  cannot  be  Said,  as  in  the  former 
caSes  (wherein  a  part  only  of  the  metal  is  mercurified)  it  may  be,  that  the  obtained 
quickfilver  confifts  of  the  more  folid  and  ponderous  parts  of  the  metal  ;  yet  it  may 
be  fiill  Said,  that,  for  aught  we  know,  the  mercury,  produced  by  the  reduction  of 
the  whole  metal  into  a  fluid  form,  may  be  Specifically  lighter  than  common  mercury, 
and  So  cannot  be  neceSfarily  concluded  to  be  Specifically  heavier  than  the  metal,  that 
aifbrded  it.  I  lately  employed  the  words,  fcr  aught  we  know,  becauSe  we  are  now 
upon  the  cale,  wherein  philoSophical  candour  invited  me  to  acknowledge,  that  I 
wanted  further  trials  to  give  mylelf  lull  Satisfaction  :  for  although  I  have  had  por- 
tions of  the  mercuries  of  more  than  one  or  two  metals,  yet  it  was  but  in  Small  quan- 
tities •,  So  that  the  other  trials,  I  had  the  curiofity  to  make  with  them,  kept  me  from 
examining  their  Specific  gravity,  and  from  finding  by  an  hydroftatical  way,  that  I  have 
elfcwhere  declared,  whether  they  were  not  lighte  r  in  Specie  than  inferior  mruls,  and 
consequently  than  common  mercury.    For  thai  quickfilver  may  be  Specifically  lighter 
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than  the  metal  that  affords  it,  I  think  the  chymills  cannot  rcafonably  refufe  to 
grant  •,  fince  they  allow,  that  running  mercury  may  be  obtained  of  gold,  and  tell 
us  great  matters  of  it,  becaufe  of  its  proceeding  from  fo  noble  a  body.  Now  if 
this  golden  mercury  be  faid,  becaufe  of  the  fuppoi'cd  icfemblance  of  all  mercuries, 
to  be  of  the  fame  fpecific  weight  with  common  quickfilver,  then  I  have  a  notable 
infbnce  of  a  mercury,  that  rs  confiderably  lighter  in  fpecie,  than  the  metal,  that 
afforded  it.  And  therefore,  till  experience  have  manifefted  the  contrary,  it  will  not 
be  abfurd  to  prelumc,  that  the  mercuries  of  other  metals  may  likewile  be  lighter  in 
fbectt,  than  the  refpective  bodies,  from  which  they  were  obtained  :  but  if  it  be  faid, 
that  this  golden  mercury  may  perhaps  be  as  ponderous  as  gold  itfelf  or  even  more, 
then  it  is  plain,  that  it  is  poffible  tor  a  metalline  body,  notwithftanding  its  being 
reduced  into  the  form  of  a  fluid,  to  be  equiponderant  to  the  metal,  that  afforded  it. 
And  that  I  may  not  fcem  to  argue  altogether  from  the  conccfllons  the  chymifts  ought 
to  make,  I  will  add,  by  way  of  confirmation,  a  couple  of  things,  that  perhaps  you 
will  think  fomewhat  ftrange.  Whereof  the  former  is,  that  it  is  poffible  for  a  mcta£ 
line  body  to  rcfemble  another  in  all  the  manifeft  qualities,  whereby  artifts  are  wont  to. 
examine  them,  and  yet  they  differ  much  from  it  in  fpecific  gravity :  as  I  had  once 
opportunity  to  obferve  in  a  metal,  that  was  not  only  white  (within  and  without)  like 
filver,  and  very  malleable,  but  did,  when  I  purpofcly  examined  it,  endure  cupclla- 
tion,  and  paffed  for,  and  was  reputed  by  a  very  eminent  artift,  that  fent  it  me  to 
examine,  to  be  good  filver  in  all  proofs ;  and  yet  this  metal  I  found  by  hydroftatical 
trials  to  be  much  lighter  in  fpecie,  than  common  filver.  And  if  the  famous  pcrfon, 
that  fent  it  me,  was  not  miftaken  (for  fo  I  mud  not  think  he  would  knowingly  mif- 
inform  me)  this  odd  metal  may  yield  me  a  notable  inftance  to  my  prefent  purpbfe, 
fince  he  affirmed  this  metal  to  be  made  without  the  addition  of  any  metalline  body  of 
quickfilver  •,  which,  if  this  be  fo,  mud,  by  a  change  of  texture,  have  made  a  con- 
fiderable  lofs  of  its  fpecific  gravity.  But  to  proceed  to  my  fecond  inftance,  which 
will  be  yet  more  oppofite  ;  I  ftiall  add,  that  once  I  had  a  mercury,  which  amongft 
other  remarkable  properties,  that  belong  not  to  this  argument,  had  a  very  ftrange 
one  ;  namely,  that  it  was  confiderably  heavier  in  fpecie  than  common  mercury  (as  I 
found  and  (hewed  to  a  great  virtuofo  by  hydroftatical  trial)  though  it  was  made  of  a 
body  no  heavier  than  common  mercury,  and  by  the  help  of  additaments,  which  were 
much  lighter  than  common  mercury.  And  this  was  fo  far  from  being  a  more  grofs 
and  fluggifh  kind  of  quickfilver  than  the  ordinary,  that  it  looked  very  fine,  and  was 
very  agile,  and  had,  before  I  examined  it,  been  more  than  once  diftilled.  By  this  it 
may  appear,  that  from  hence,  that  a  body  is  in  a  mercurial  form,  we  cannot  fafcly 
determine  what  degree  of  fpecific  gravity  it  has.  For  fince  by  this  laft  example  it 
appears,  that  a  fort  of  quickfilver  may  be  far  more  ponderous  than  common  quick- 
filver •,  it  feems  not  unreafonable,  that  a  fort  of  quickfilver  may  be  far  lighter  than 
common  mercury,  and  fo  perhaps  lighter  than  the  metals,  that  were  reduced  into  that 
form  :  it  being  far  lcls  likely,  that  the  former  fhould  be  produced  than  the  latter,  in 
r<-y;)rd  there  is  but  one  mineral  body  in  the  world,  that  we  know  of,  at  all  heavier 
than  common  quickfilver ;  whereas  there  are  many  of  thofe,  that  are  capable  of 
being  affociated  with  it,  that  are  far  lighter  than  it. 

But,  as  I  intimated  above,  I  am  unwilling  to  fpeak  fo  pofitively  about  this  matter 
as  1  might  do,  if  I  had  opportunity  to  make  the  trials  I  would  with  the  mercuries  of 
bodies:  only  thus  much  1  lhall  venture  to  fay,  that,  for  aught  yet  appears,  the  argu- 
ment, I  have  been  anfwering  all  this  while,  is  not  cogent,  fince  it  is  built  upon  a  lup- 
puiiuon,  that  the  mercuries  afforded  by  metals  and  minerals  mull  be  of  die  fame 
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weight  with  common  mercury ;  which  is  not  only  a  prooflefs  aflcrtion,  but  repugnant 
to  the  experiment  lately  mentioned  of  the  distilled  mercury,  that  was  heavier  then 
common  mercury,  and  to  the  prefumption  derived  thence,  that  there  may  be  bodies, 
in  a  mercurial  form,  more  light  in  fpecic  than  common  mercury.  And  whatever  be- 
comes of  the  opinion  I  incline  to;  the  argument  I  have  been  examining  of  the  chy- 
mifts,  may  be  invalidated  by  what  I  have  faid,  where  I  took  notice  of  the  notable 
excels  of  ponderoOty,  that  pure  gold  has  in  regard  of  common  quickfilvcr :  for  by 
that  inftance  it  plainly  appears,  that  it  is  not  to  the  participation  of  common  mercury, 
that  metals  muft  neceflarily  owe  their  great  ponderofity,  but  that  nature  (and  art  too) 
may  contrive  the  parts  of  a  body  into  fo  cbfe  an  order,  as  to  make  that  body 
(whether  folid  or  fluid)  more  ponderous,  bulk  for  bulk,  than  common  quickfilver 
icfelf. 

Havinc  now  difpatched  what  I  intended  to  fey  in  the  foregoing  djfcourfe,  it  re- 
mains, that  I  perform  the  promife  I  made,  of  adding  the  ways  of  mcrcurification 
(as  chymifts  fpeak)  above  referred  to,  as  delivered  by  Paracelfuj,  Helment,  and  Lullj : 
about  which  I  muft  give  you  this  advertifement,  that  befides  the  obfeurities,  and  im- 
perfections, that  a  moderate  degree  of  attention  may  enable  you  to  difcover  in  thefe 
procefles,  underilood  in  the  literal  fenfe,  there  are,  if  I  much  miftake  not,  feme 
affected  equivocations  in  terms,  that  feem  very  plain,  and  free  from  fufpicion  of 
ambiguity.  As  for  inftance,  though  the  word  fal  armoniacum  feem  to  be  of  this  fort, 
yet  amongft  Hermetic  philosophers  it  often  fignifies,  not  common  fal  armoniac,  which 
is  far  from  being  able  to  perform  the  effects  they  afcribe  to  theirs,  but  a  very  differing 
and  much  more  noble  and  operative  thing  ;  which,  becaufe  it  may  be  fublimed  like 
common  fal  armoniac,  they  are  pleafed  to  call  by  that  name.  And  though  fometimes 
they  give  it  the  tide  of  fal  armoniacum  pbilofopborum,  yet  oftentimes  they  omit  the  dif- 
criminating  epithet,  cfpecially  in  philofophical  procefles  (that  is,  fuch  as  thofe, 
wherein  they  deliver  their  higher  arcana)  ot  which  fort  are  ma/iy  of  Paracelfus'%  pro- 
cefles, and  more  (not  to  fay  moll)  of  LulJfs.  What  is  meant  by  fal  armoniacum  pbi- 
lofopborum,  I  think  it  ncedlefs  to  tell  you  here  (but  may  perchance  do  it  on  another 
occaflon ;)  fince  that  compofition  requires  an  ingredient,  that  neither  of  us  is  fur- 
niflied  with,  and  that  you  cannot  procure.  There  may  be  other  ambiguities  in  the 
following  procefles,  that  will  not  be  cafily  difcovcrcd,  but  by  fuch  as  arc  vcrild  in  the 
myfterious  language,  which  fome  would  call  canting,  of  the  Hermetic  philofophers. 
But,  I  think,  I  have  faid  enough  already  to  fliew,  that  the  annexed  procefles  are  fit  to 
confirm,  what  is  delivered  upon  the  firft  propofition  of  die  foregoing  difcourfc  v  and 
therefore  without  offering  to  explain  them,  I  (hall  lubjoin  them  in  the  proper  terms  of 
the  respective  authors. 

Ratio  extrabendi  ex  omnibu}  metallic  mercurium  Paraeelfica. 

Haec  extractio  (fcilicct  mercurii  ex  metallis)  fit  per  aquam  mercurialem,  quae  ncc 
Jcbanni  dc  Rupefciffa,  nec  aliis,  quicquid  etiam  jaftitent,  cognita  fuit.  Ideoque 
diligenter  eft  cognofcenda,  &  indefeflb  laborc  tractanda.  Hoc  ergo  pacto  parctur 
difta  aqua  mercurialis. 

R.  lb  iii.  Mercurii  fublimati  feplies per  vitriolum,  falnitri,  £?  alumen. 

SALIS  armoniaci,  ter  a  fale  fublimati  fc?  clari  &  albi  ifi.  frit  a  fimul  3  aLclizita  fub- 
lima  in  fublimatorio  per  crenam,  boris  9.  Ubi  refrixerit,  fublimatum  cum  penna  de- 
/ral  ito,  &  cum  reliquo  fublimat  ut  prius.    Hate  operationem  quater  repelc,  donee  amp 'ins 
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nonfublimetur,  6?  in  fundo  mafia  nigra  maneat,  injiar  cera,  fluent.  Refrigeration  exime,. 
id  tritam  rurfus  in  patina  vitrea  fapius  cum  jfalis  armoniaci  aqud,  f.  autm  praparata, 
imbibe t  id  fua  fponte  coagulatam  rurfus  imbibe  id  fiesa,  ad  9.  feu  10.  ufque  vices,  donee 
fere  non  ulterius  eoaguietur.  T ritum  fubtiliter  fupra  marmor  in  loco  bumido  folve  in  oleum 
pulcbrum,  quod  retlificabis  per  diftillationem  in  aneribus,  ab  omnibus  facibus id  refidenti*. 
I  lane  aquam  omnium  facile  principem  diligent  er  affervabis,  cujus  ik  unt.  viii.  id  impone 
laminas  opt.  folis  ac  luna,  optime  mundatas,  ponders  unt.  iB.  vitro  claufo  repent  ad  di- 
gefticnem  in  cineres  calidos  horis  8.  Corpus  tuum  videbis  in  fundo  vafis  tranfmutatum  in 
fub.'i.'em  vapor  em  feu  mer  curium.  Fatld  fclutione  totius  aqua  mercurialis  per  alembicum 
iento  igne  a  prima  materia  fubUmando  fepara,  id  in  vitreo  vafculo  diligenter  affcrvatt. 
Habebts  hoc  patio  veriffimum  mer curium  corporis.  Paracelfus  in  Man.  de  lapkie  Philofo- 
phorum. 

Sensi  (fays  he)  eruditatem  Saturni,  pinguedine  fixorum  falium  folubilem,  folo  quandoque 
igne  carptim  delebilem,  ficqut  dividi  compqfiti  partes,  crudumque  argentum  vivum  currtre 
permit ti.  Sulphur  fugitivum  fuperans  in  Saturno  trabere  ad  velatum,  fixum,  infepara- 
bilit er  juntlum.  ^uodque  expedtet  imprimis  Saturni  fublimatio.  Cujus  txpreffione  nulla  tfk 
elevati  ad  refidens  ceteris  aut  fubftanita  differentia.  Unde  etiam  caloris,  fufionis,  id  mol- 
litiei  caufis,  poft  ealcinationes  id  redatliones>  refiduis  medullitus,  fine  igne  fufienem,  folit  ant- 
one  mtllitiem  minimi  refutat.    Hdmontius,  in  Potcft.  medicaminum.  num.  40. 

Extrattio  mercurii  a  corpore  perfedlo. 

RE  C.  mis.  i.  salcis  hat*  appellate,  calcine tur  mcdo  quo  dicitur  in  fine  noftri  magifterit 
operis,  qua  quidem  calx  teratur  fuper  porfidum  in  puherem  fubtilem,  quern  pulverem 
imbiberis  bisy  ler,  quater  in  die,  cum  optima  oleo  tartari,  fatlo  eo  mode,  quo  dicetur  in  fine 
noftri,  dtficcando  ad  folem  quoufque  ditla  calx  abforbutrit  de  ditlo  oleo  4  aut  5  partes,  plus 
qu*tn  fuit  ipfa  calx,  teAndo  femper  fuper  porfidum,  ut  ditlum  eft,  id  in  fine  bene  deficcetur 
calx,  ut  bene  pofftt  in  pulverem  redigi.    Et  quando  fuerit  bene  pu'.verizata,  ponaiur  in 
metreto  cum  cello  longs.    Penatis  de  uoftro  mtnftruali  fatenti,  fatlo  de  duabus  partibus 
vitrioli  rubei,  id  una  falis  petra,  id  pradstlum  menftruum  prius  diftilletur  fepties,  id  bene 
rtBificetur,  ftparando  faces  terreftres  in  tanium,  quod  pradstlum  menftrucle  fit  totum  effen- 
tiale.    Deinde  lutetur  beni  meti  etmn,  id  penatur  ad  ignem  cinerum,  cum  pane  igne  car- 
bonum,  quoufque  videris  mater iam  bullire  id  diffolvi.    Deinde  fic  fupra  cineres  diftil/a, 
donee  amifer it  mtnftruum,  id  materia  fucrit  frigida  Mali  ler  :  cum  frigidum  fuerit,  vas 
aperiatur,  id  materia,  qua  frigida  eft,  penatur  in  alio  vaje  bene  munde,  cum  fua  cappa 
bene  hitata  ad  furnum  fupra  cineres,  id  lute  bene  dtfiscato,  fiat  ignis  pauLitim  in  principio, 
qusufqtte  lot  am  recipias  aquam  ipfius.    Pcftea  augeatur  ignis,  quoufque  materia  bote  fuerit 
dtficcato,  id  fpiritusfcetentes  fint  ad  cappam;  id  in  receptorio  jam  'exaltati.    Et  dum  tale 
fignum  videbis  apparere,  dimittatur  vas  infrigidari,  ignem  minuendo.    Et  poft  refrigera- 
tionem  vafis,  extrabatur  materia,  id  in  pulverem  fubtilifftmum  rediga'.ur  fuper  porfidum  ; 
it  a  qud  pulvis  fit  impalpabilis,  qui  penatur  in  vaje  terreo  bene  co3o  id  bend  vttreato.  Et 
poft  penatur  fuper  ditlum  pulverem  de  aqua  cemmuni  bulliente,  mevcnJo  femper  cum  bacuto 
mundo  materiam,  ufque  materia  fuerit  fpiffa  ficut  finapi.    Et  move  dUlam  Jalfam  cum  ba- 
cule,  quoufque  videris  apparere  grand  mercurii  e  corpore,  id  quod  vcbis  appareat  quant  it  as 
m.igna  prrditli  mercurii  vivi,  fecundum-  qucd  pcfueris  de  corpore  perfctto,  id  eft,  deluna, 
id  dum  habueris  magnam  quantitatem,  interim  prcjice  defttper  aquam  bulliaitem  ;  id  tan  Jem 
tncvaidc,  quoad  tola  tnatcria  refclvanir  in  mala  iam  fimilem  argenlo  vivo  vuigari,  tolian- 
tur  terreftrtitaJes  cum  aqua  frigida,  is  dtficcetur  per  panmtm  :  peftea  tranfeat  per  coriurn, 
f$  videbis  miralilia.    l.ullius  in  CUvicula,  Cap.  2. 
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Of  the  diJJirmSiude  «f  running  mercury. 

BEFORE  I  undertake  to  give  you  my  opinion  about  your  queftion,  I  muft  crave 
leave  to  ftate  it  fomewhat  more  clearly,  by  propounding  it  thus :  whether  all  the 
bodies,  that  in  the  (hops,  and  among  chymifts,  pafs  for  true  running  mercuries,  are 
homogeneous ;  or  fo  much  of  one  and  the  fame  nature,  that  the  feveral  portions  of 
fuch  mercuries  are  but  numerically  different  ?  Now  to  the  queftion  thus  (tared,  the 
fear  of  feeming  to  maintain  a  paradox,  by  difienting  from  the  generality  of  chymifts, 
as  well  as  naturalifts  (who  are  wont  to  employ  indifcriminately  all  running  mercu- 
ries not  manifeftly  adulterated)  will  not  keep  me  from  returning  a  negative  anfwer. 

And  though  it  were  not  over  difficult  for  me  to  give  you  the  reafons  of  my  opi- 
nion, drawn  up  into  method,  and  refer  feveral  inftances  I  (hall  produce,  fome  to  the 
depuration  of  quickfilver,  fome  to  die  impregnation  of  it,  fome  to  the  coition,  and 
others  to  two,  or  all  thefe  ways  of  altering  it  •,  yet  I  ihall  rather  prcfent  you  with 
them,  by  way  of  loofe  obfervations,  becaufe  I  prefume  that  freedom  will  not  be  ua- 
acceptable  to  you,  as  it  will  allow  roe,  to  give  you  fome  few,  but  uncommon  notices 
and  hints  about  fuch  noble  fubjc&s  as  prepared  mercuries. 

i.  In  the  ririt  place,  then,  it  may  be  obferved,  that  a  running  mercury  may  be 
brought  to  differ  from  common  quickfilver  by  depuration  :  for  there  are  in  moft  mer- 
curies either  recrementiuous  particles,  or  at  leaft  fome  loofe  adherencies,  that  are  fc- 
parable  from  the  reft  of  the  body ;  and  which  being  feparated,  the  mercury  becomes 
more  homogeneous  or  clean,  than  it  was  before  this  external  depuration  (for  fo  I  call 
it,  to  diftinguUh  it  from  another,  that  is  internal)  that  is  ufually  made,  by  grinding 
and  walhing  mercury  very  well  with  fait  and  vinegar  (for  which  purpofe,  I  alio  fome- 
times  ufc  fpirit  of  wine)  which  one  may  not  unfrequently  fee  lbmewhat  fouled,  by 
what  it  carries  off"  from  the  mercury,  which  is  alfo  fometimes  attempted  to  be  purified 
.  by  the  more  laborious  way  of  diltillation ;  which,  though  in  fome  cafes  infufficient 
(as  I  Ihall  ffiew  anon)  is  in  fome  others  very  convenient ;  whereto  fome  artifts  add 
other  probable  means,  tending  to  the  fame  purpofe.    So  that  I  do  not  wonder  to  find, 
that  divers  philofophical  Spagyrifts  themfclves,  before  they  proceed  to  more  intimate 
preparations  of  mercury,  order  it  to  be  feveral  times  prcvioufly  incorporated  and  fub- 
bmed  with  acid  falts  or  fulphurs,  and  then  revived  with  alkalies.    Since  without 
examining  their  grounds  it  may  be  faid,  according  to  mechanical  principles,  that  by 
diligent  commixtures  the  mercury  is  divided  into  cxccediagly  minute,  if  not  invifible 
globules,  or  fuch  like  parts ;  and  by  this  great  comminution,  it  acquires  far  more 
of  furface  than  it  had  before,  by  which  means  a  great  multitude  of  feparable  parts 
come  to  be  touched,  almoft  of  every  fide,  by  the  lalts  or  fulphurs,  to  which  by  this 
means,  when  the  quickfilver  is  driven  from  them  in  the  revivification,  it  is  probable, 
that  very  many  of  them  ltick,  that  were  not  fuperficial,  when  all  thefc  globules  made 
up  bur  one  mercurial  mafs.    And  it  is  poflible  too,  that  the  alkalies  employed  to  re- 
vive the  quickfilver,  in  a)  help  to  tear  oft  from  it  fome  of  the  feculent  particles,  which 
the  chymifts  would  defire  to  have  it  freed  from.    And  here,  let  me  advertife  you 
upon  the  by,  that  there  is  no  neccffity  to  have  recourlc  to  fait  of  tartar  or  quicklime, 
or  fuch  like  alkalies  for  the  reviving  of  quickfilver:  and  therefore  when  I  would,, 
with  cafe,  obtain  a  clean  and  active  mercury  for  fome  purpofes,  I  do  not  employ  acid 
and  then  alcalizate  falts,  but  mix  very  wJl  common  cinnabar  finely  powdered  with  a 
double  weight,  or  at  leaft,  an  equal  weight  of  filings  of  iron,  or  ftcel.    For  thefc 
being  diftilkd  together  in  a  low  retort  with  a  imart  fire,  the  fulphur  of  the  cinnabar 
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will  fallen  upon  the  filings,  and  let  the  mercury  come  over  fair  and  vivid,  and  per- 
haps fomewhat  impregnated  with  a  martial  virtue,  upon  whofe  fcore  it  may  be  better 
than  if  it  had  been  prepared  by  mere  depuration. 

a.  And  this  leads  me  to  the  mention  of  another  way  of  diverfifying  mercury, 
which  is  by  impregnation,  either  corporeal,  or  fpiritual  (if  for  diftinction  fake  I  may 
fa  call  them.)  But  the  impregnation  being  a  comprehenfive  way,  divers  particular 
methods  may,  after  a  manner,  be  referred  to  it :  yet  becaule  the  true  grounds  of  fuch 
references  are  fometimes  hard  enough  to  be  afligned,  at  lcafl  in  few  words,  I  lhall 
allow  myfclf,  without  fcrupuloufly  regarding  them,  to  proceed  in  my  free  obfer- 
vations. 

3.  The  next  thing  then,  upon  whofe  account  a  running  mercury  may  come  to 
differ  from  common  quickfilver,  is  a  fpiritual  impregnation.  By  mercury  fpiritually 
impregnated  I  mean  that,  with  which  fome  fubtilc  parts  of  another  body  are  fo  in- 
timately aflbciated  and  united,  that  not  only  the  additament  will  pafs  with  the  mer- 
cury, when  it  is  (trained  through  leather  (though  that  be  the  means,  by  which  artiils 
ufually  fcparate  gold  itfelf  from  the  mercury,  wherewith  it  has  been  amalgamcd)  but 
will  alfo  continue  with  it  after  diftillation,  without  hindering  the  mercury  from  being 
vivid  enough.  I  know  there  are  many  chymuts,  cfpecially  among  the  more  cautious, 
that  look  upon  quickfilver  as  fo  heteroclite  a  mineral,  that  as  no  body  can  fallen 
enough  upon  it,  to  alter  it  intrinfecally,  fo  it  will  not  admit  any  other  body  to  be 
aflbciated  with  it  any  thing  intimately,  or  permanently.  And  indeed  fince  we  find, 
that  when  gold  itfelf,  with  which  of  all  bodies  whatsoever  mercury  is  believed  to 
have  the  greateft  fympathy,  may  yet  be  feparated  from  it  by  ftraining  an  amalgam  of 
thole  two  metals  through  leather,  which  will  tranfmit  the  quickfilver,  and  retain  the 
gold  j  and  if  fuch  an  amalgam  be  diftillcd  with  a  competent  fire,  the  mercury  will 
afcend,  and  leave  all  the  gold  behind  in  the  retort ;  fince  mercury  I  fay,  is  fo  fepar- 
able  from  gold  itfelf,  it  may  feem  improbable,  that  it  Ihould  be  more  intimately  af- 
lbciated with  any  other  bodies.  But  thefe  arguments,  though  fpecious,  do  not,  I 
confefs,  convince  me,  who  mud  not  deny,  but  that  the  corpufcles  of  fome  mineral 
bodies  may  be  fo  well  commixt  with  quickfilver,  as  to  pafs  with  it  through  the  pores 
of  leather ,  and  who  have  found  by  trial  purpofcly  made  (and  elfewhere  related)  that 
quickfilver  being  in  a  convenient  proportion  amalgamed  with  tin,  or  with  lead,  and 
diftilled  with  a  competent  fire,  will  manifellly  bring  over  with  it.fome  of  the  aflbciated 
metal  •,  infomuch  that  not  only  I  have  found  a  notable  increafe  in  the  weight  of  the 
diftillcd  quickfilver,  but  it  would  both  leave  a  tail,  as  they  call  it,  behind  it,  when  it 
moved  upon  a  (loping  glafs,  and  (which  was  more)  when  the  fluggilh  mercury  had 
relied  a  while,  it  would  appear  covered  over  with  a  kind  of  fcum,  made  of  the 
emerging  corpufcles  of  the  tin,  or  lead,  either  of  which,  efpecially  the  former,  is  a 
metal  lighter  in  fpecie  than  quickfilver.  Hence  it  appears,  that  mercury  may  be  fo 
ftridly  united  to  a  not  dcfpicable  proportion  of  a  grol's  and  ponderous  body,  and  of 
an  ignobler  kind,  as  to  carry  it  along  with  itfelf  in  diftillation  ;  which  by  this  appears 
not  to  be  near  fo  certain  a  way,  as  fome  learned  chymifts  think  it,  to  try,  whether 
mercury  be  pure  from  all  adulterating  mixtures,  and  to  free  it  from  them,  if  it  had 
any  belore.  But  the  chief  ufe  I  will  make  of  this  experiment  is  this,  that  ,  fince  we 
fee,  that  fometimes  mercury  dors  not  refufe  even  corporal  impregnations  (as  for  di- 
(lin£tion  fake  I  call  thole  lately  recited)  it  ought  not  to  appear  incredible,  that  it  may 
in  fome  cafes  admit  fpiritual  impregnations,  and  fo  intimately  aflbciate  with  itfelf 
fome  of  the  finer  parts  of  certain  metals  and  minerals,  as  not  to  part  with  them, 
though  they  be  diftillcd,  and  afterwards  perhaps  feveral  times  wafhed.    This  brings 
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into  my  mind,  that  I  had  once  a  diltilled  mercury  made  by  an  impregnation  of  com- 
mon mercury,  a  drop  or  globule  of  which,  being  evaporated  from  a  thin  piece  of 
filver,  not  only  leemcdto  have  iomewhat  penetrated  it,  but  (as  I  expefted)  left  upon 
it  a  rugged  fubftance  apparently  lighter  than  the  furface  of  the  piece,  and  of  a  colour 
very  near  that  of  gold,  from  whole  nature  perhaps  it  was  not  very  remote  :  but  that 
common  mercury  may  indeed  be  fpiritually  impregnated,  I  have  been  perfuaded  by 
divers  effects,  that  I  have  tried  of  fuch  impregnations :  and  I  acknowledge  to  you, 
that  moft  of  the  uncommon  mercuries,  that  I  am  now  proceeding  to  tell  you  of,  have 
been  prepared  after  fome  fuch  manner. 

4.  Another  thing,  wherein  a  mercury  may  differ  from  common  quickfilvcr,  is  a 
facility  to  amalgam  with  gold  :  for  it  is  known  to  gilders,  goldfmiths,  and  others, 
that  are  vcrfed  in  fuch  experiments,  that  to  make  amalgams  with  gold  and  mercury, 
it  is  ufual  enough  to  take  fix  parts  of  the  latter  to  one  of  the  former,  and  fome  take 
eight  or  more.  Nor  is  fo  great  a  proportion  of  mercury  wont  to  keep  them  from 
thinking  it  requiGte  to  make  both  it  and  the  gold  feparably,  and  confiderably  hot  to 
facilitate  their  commixture,  but  I  have  divers  times  had  fpiritually  impregnated  mer- 
curies with  but  two  parts,  of  which  I  would  prefently  make  an  amalgam  with  one 
part  of  the  calx,  or  leaves  of  gold,  and  that  without  any  other  external  heat,  than 
that  of  the  palm  of  my  hand.  Nay,  fometimes,  for  trial  fake,  I  have  employed  but 
one  part  of  quickfilver  to  make  in  the  palm  of  my  hand  a  mixture,  wherein  the  gold 
was  fo  far  from  appearing,  that  the  colour  of  the  quickfilver  was  not  fenlibly  fo  much 
as  impaired. 

5.  Another  difference  between  fome  mercuries  and  rhofe  that  are  vulgar,  is,  that 
thefe  being  put  to  calx  of  gold,  though  one  do  at  length  bring  them  to  mix  (for  it  is 
not  fo  eafily  done,  as  men  are  wont  to  prefume)  yet  they  will  not  difclofe  any  fenfiblc 
heat,  but  the  mixture,  as  each  of  the  incorporated  ingredients  was,  will  to  the  touch 
be  cold  :  but  though  I  know  there  are  many  learned  chymifts,  that  look  upon  inca- 
lefcent  mercuries,  that  is,  fuch  as  will  grow  hot  upon  their  mixing  with  gold,  as 
chymical  nen-entiot  or  chimxras,  yet  they  arc  not  competent  judges  of  the  poffibility 
of  things.    For  I  have  more  than  once,  or  a  few  times,  both  alone,  and  in  the  pre  - 
fence  of  fome  curious  perfons,  found  and  evinced,  that  a  diftilled  mercury  may  be 
fo  animated,  that  a  fingle  drachm  of  it,  or  perhaps  a  far  lefs  quantity,  being  mixed 
barely  with  my  finger,  with  as  much,  or  perchance  half  as  much,  calx  of  gold,  would 
prefently  conceive,  not  only  a  fenfible,  but  a  very  confidcrablc  heat ;  infomuch  that 
fometimes  it  would  prove  offenfive  to  the  palm  of  my  hand,  wherein  I  made  the  mix- 
ture.   Divers  phenomena  of  this  experiment  may  be  fcen  in  the  author's  little  Tract 
Of  the  InccUfcenct  of  Quickfilver  with  Gold,  now  extant  in  the  Pbilofopbical  Tranfac- 
tions,  Numb.  112.    And  I  remember,  that  once  being  to  convince  a  very  eminent 
chymift,  that  there  were  fuch  mercuries,  as  I  have  been  fpcaking  of,  I  took  a  rem- 
nant of  a  certain  quickfilver,  which  I  intend  never  to  make  again  (and  of  which,  for 
the  fake  of  mankind,  I  relolve  not  to  teach  the  preparation)  of  whofe  difpofition  to 
incalefcence  I  had  fuch  an  opinion,  that  though  we  had  no  calx,  nor  fo  much  as 
filings  Of  gold,  but  only  fuch  pieces,  as  he  could  grofsly  prepare  with  a  hammer  and 
a  pair  of  Iciffors,  I  ventured  to  put  my  mercury  to  them  in  a  glafs-mortar ;  and  yet 
notwithftanding  the  thicknefs  and  clolenefs  of  the  beatL-n  metal,  and  the  coldnefs  of 
the  veflel,  the  mercury,  to  the  artifl's  wonder,  penetrated  the  gold,  and  grew  mani- 
feftly  hot  with  it.    And  this  faculty  of  our  quickfilver  was  not  a  tranfient  and  cafily 
vanifhing  one  ;  for  I  had  already  kept  the  mercury  by  me  for  feveral  years.  The 
incalefcent  mercuries  hitherto  mentioned  were  animated  by  tedious  and  laborious 

operations ; 


The  Producibleness 

operations  but  if  I  had  defired  only  to  convince  gain-fayers,  I  could  have  done  it  by 
a  very  much  fhorter  way :  for  though  this  fort  of  impregnated  mercuries  be  many 
degrees  inferiour  to  the  forementioned  animated  mercuries,  yet  as  to  incalefcence  with 
gold,  I  know  by  experience  a  way,  which  is  indeed  hard  to  hit,  and  requires  a  dex- 
terous artift,  but  which,  when  it  fucceeds  aright,  will  in  an  hour,  and  perhaps  a  lefs 
time,  qualify  mercury  to  grow  prefentiy  hot  with  gold. 

6.  When  an  animated  mercury  is  by  due  impregnation  qualified  to  amalgam 
readily  and  intimately  with  gold,  aud  penetrated  fo  as  prefentiy  to  grow  hot  with  it, 
it  is  not  much  to  be  admired,  that  it  Ihould  alio  differ  from  common  mercury,  in 
the  being  able  to  carry  up  with  it  part  of  the  gold,  wherewith  it  was  fo  ftrictly  aflb- 
ciated.  I  know,  that  many  learned  men,  and  among  them  divers  chymifts  them- 
felves,  do  not  think  it  credible,  that  at  leaft  corporal  gold  Ihould  be  volatilized  by 
quickfilver.  And  indeed  that,  which  is  common,  may  be  many  times  diftilled  from 
gold,  without  carrying  up  any  of  it ;  but  this  ought  not  to  conclude  againft  fuch  fpiri- 
tually  impregnated  mercuries,  as  I  lately  mentioned  :  for  with  a  very  fmall  quantity 
of  one  or  them  I  have  fometimes  elevated  fo  much  calx  of  gold,  that  the  infide  and 
neck  of  the  retort  were  richly  gilt  by  the  adherent  particles  of  that  metal,  which 
would  fometimes  flick  fo  clofe,  as  not  to  be  without  difficulty  feparated  from  the 
glafs.  And  I  remember  too,  that  having- with  one  of  thefe  noble  mercuries  amal- 
gamed  about  half  its  weight  at  moft  (if  I  miftake  not)  of  calx  of  gold,  though  ic 
did  not  gild  the  infide  of  the  glafs,  yet  I  found,  as  I  expected,  that  the  diftilled  mer- 
cury was  manifeftly  encreafed  in  weight,  as  well  as  fomewhat  changed  in  colour  and 
confiftence  :  which  experiment  may  be  added  to  thofe,  that  I  formerly  mentioned,  to 
prove,  that  quickfilver  (duly  prepared)  may  be  corporally  impregnated. 

7.  In  the  amalgams  made  of  one  of  thefe  fpiritually  impregnated  mercuries  with 
calx  of  gold,  I  have  fometimes  obferved  a  thing,  that  argues  fuch  mercuries  to  be 
differing  from  common  qiuckfilvcr :  of  whofe  amalgams  with  gold  fuch  an  effect  has 
never  (that  I  know)  been  taken  notice  of.  The  phenomenon  I  mean  was  this ;  that 
by  diftilling  one  of  thofe  fubtile  amalgams  in  a  retort,  a  good  part  of  the  bottom  of 
the  veffel,  which  I  have  yet  by  me,  was  left  adorned  with  a  very  lovely  colour,  almoft 
like  that  of  turquois  ftone,  inclining  towards  the  colour  of  gold,  and  fomewhat 
changeable ;  and  alfo  fo  clofely  fattened  to  the  glafs,  that  it  feems  to  have  penetrated 
into  it,  though  this  beautiful  Itain  were  left  by  but  a  very  fmall  quantity  of  the  amal- 

fjjm,  and  though  this  mixture  were  diftilled  but  in  a  moderate  fire,  fince  it  was  in  a 
and-furnace.  Nor  is  this  the  only  experiment  of  this  kind,  that  I  would  allege, 
fince  I  eUewherc  mention  an  amalgam  of  gold  with  an  animated  mercury,  which 
being  long  decocted,  when  at  length  by  an  excefllvc  fire  unfkilfully  adminiftred  the 
veffel  was  unluckily  broken,  leit  the  lower  part  of  the  glals  permanently  tinged 
a  pure  and  tranfparcnt  red,  that  fcemcrd  to  me  to  emulate  that  of  a  not  common 
ruby. 

8.  Another  difference  I  found  between  ordinary  quickfilver  and  fpiritually  im- 
pregnated mercuries,  that  will  perhaps  fomewhat  iiirprize  you.  And  it  is,  thai  though 
one  would  expect,  that  amalgams  made  with  mercuries  fo  penetrant,  and  fo  difpofed 
to  adhere  clofely  to  golJ,  fhould  make  with  it  amalgams  far  more  eafy  than  thofe 
made  with  ordinary  quickfilver  to  be  turned  into  red  precipitate,  yet  I  found  the  quite 
contrary  upon  trial  For  whereas  chymifts  are  wont  to  mention  about  fix  weeks  as 
the  ufual  lime,  wherein  mercury  may  be  precipitated  twnperfe,  that  is,  without  ad- 
ditament,  and  allow  but  a  fhortt-r  time  to  make  th  s  precipitation,  when  it  is  amal- 
gamcd  with  gold  (whereby  fomc  of  it  is  detained,  and  all  more  expofad  to  the  actum 
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of  the  fire  j)  I  have  had  the  curiofity  to  keep  an  animated  mercury  amalgamed  with 
about  a  third  part  of  its  weight  of  fine  gold  above  twice  fix  weeks,  without  having 
fb  much  as  a  grain  or  two  of  precipitate  (perhaps  not  half  fo  much)  that  I  could  per- 
ceive, though  the  mercury  crew  hot  with  the  gold  at  their  being  mingled,  and  though 
the  mixture  were  purpofcly  kept  in  a  good  heat  capable  to  make  quicklilver  circulate. 
Nor  did  I  content  myfelf  with  one  trial,  nor  with  one  fort  of  animated  mercury,  but 
in  above  five  or  fix  months  I  obtained  not  one  grain  (that  I  could  difcern)  of  preci- 
pitate, though  the  heat  was  fo  ftrong,  as  to  carry  up  many  parts  of  the  quicklilver, 
and  of  the  gold  with  it,  to  the  top  of  the  glace*  ,  nay,  in  one  of  them  (which  was 
a  fomewhat  odd  cafe)  the  fire  was  fo  violent,  that  the  hermetically  fealed  glafies  bc- 

Og  to  melt,  the  fpirituous  matter  included  in  it  was  lb  forcibly  expanded,  as  to 
the  weaker  fide  of  the  glafe,  and  give  it  as  it  were  a  bunch,  yet  without 
breaking  it ;  as  I  can  Ihew  you  in  the  glafs  itfclf,  that  I  have  yet  entire  by  me.  Nor 
do  fix  months  make  the  longeft  term,  that  the  obftinacy  of  my  curiofity  has  made 
me  keep  gold  in  decoction  with  animated  mercuries  without  obtaining  a  red  powder 
or  precipitate,  though  in  the  mean  time  there  were  produced  very  pretty  vegetations, 
and  fometimes,  which  is  far  more  confiderable,  odd  changes  of  colours,  about  which 
it  is  not  here  neceffary  to  entertain  you  •»  the  main  drift  of  this  obfervation  being  to 
give  you  notice,  that  as  far  as  I  have  yet  tried,  the  more  fubtlc  and  richly  impreg- 
nated mercuries  are  far  lefs  apt  to  afford  precipitates  with  gold,  than  common  quick- 
filver  is.    As  if  that  difpofition  to  be  calcined  (as  the  chymifts  are  pleafed  to  ipeak) 
or  turned  into  powder,  required  the  prefence  of  the  recremenrjtious  or  more  fepara- 
blc  part  of  quickfilver,  that  a  chymift  would  perhaps  call  it  fulphur,  which  was  a 
difcovery  I  could  willingly  enough  have  miffed.    For  I  confefs  I  had  fome  hope,  a* 
well  as  intention,  to  try,  whether  a  precipitate,  made  with  gold  and  fome  or  thefe 
noble  and  richly  impregnated  mercuries,  would  not  prove  a  nobler  medicine  than  pre- 
cipitates made  with  gold,  and  only  common  mercury    though  even  of  fome  of  thefe, 
when  dexteroufly  prepared  and  kept  their  due  time  in  decoction,  experience  invited 
me  to  have  no  flight  opinion  j  efpecially,  if  they  be  exhibited  in  a  juu  dofe,  and  ac- 
companied with  a  proper  additament,  by  which  they  may  be  kept  from  raiGng  any 
falivation,  and  have  their  operation  either  altogether  or  almoft  totally  determined 
downwards. 

<j.  The  laft  difference  I  fhall  obferve  between  fome  diftilled  mercuries  and  common 

3uickfilver,  fhall  be  their  inequality  in  point  of  fpecific  gravity.  I  know  you  will 
link  this  a  paradox  v  but  I  can  tell  you,  that  I  had  once  the  opportunity  to  examine 
hydroftatically  a  noble  morcury,  for  the  impregnating  whereof  neither  corporal  gold 
nor  filver  was  employed ;  and  yet  having  carefully  weighed  this  quickfilver  in  water, 
according  to  the  method  1  ellewhere  teach,  in  the  prefence  of  a  famous  and  very  heed- 
ful virtuolb,  I  found  it,  as  I  had  foretold,  not  only  manifeftly,  but  very  confiderably 
heavier  in  fpecie  (that  is,  bulk  for  bulk)  than  common  quickfilver,  though  this 
mercury  had  been  feveral  times  diftilled,  and  by  other  ways  depurated  :  which  to  me 
itemed  to  argue,  that  even  fpiritual  or  volatile  gold  (for  no  vifiblc  gold  was  employed, 
and  no  metal  but  gold  is  fo  heavy  as  quickfilver)  is  able  to  increafe  the  fpecific  gravity 
of  mercury  itfclf,  which,  of  all  the  bodies  we  know,  is  exceeded  or  equalled  in  that 

Suality  but  by  one  alone.    And  the  ponderoufnefs  of  our  lately  mentioned  mercury 
ems  to  me  the  more  wonderful,  becaufe  having  by  the  fame  method  hydroftatically 
examined  a  mercury,  made  after  a  ftrange  way  (without  common  mercury)  1  found  it, 
(cam  at  all  to  differ  in  gravity  from  common  quickfilver,  fince  it  cid  not  weigh  full 
fourteen  times  as  much  common  water  of  the  fame  bulk. 
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But  here  I  fhall  obferve  to  you  upon  the  by,  that  it  is  not  a  certain  confequence* 
to  infer,  that  the  heavier  the  mercury  is,  the  more  fixt  it  muft  be-,  for  I  remember, 
that  having  been  once  fo  unadvifed  as  to  comply  with  the  earneft  folicitations  of  an 
inquifitive  gercleman,  that  afterward  behaved  himfelf  very  ungratefully  and  unwor- 
thily to  me,  I  gave  him  inftructions,  how  to  make  an  animated  mercury,  which  I 
looked  upon  as  very  much  of  the  like  nature  to  the  ponderous  one,  I  have  been  fpeak- 
ing  of,  but  lefs  tedious,  and  far  lefs  difficult  to  be  prepared ;  and  while  he  found  he 
Deeded  my  renewed  directions,  according  as  new  difficulties  occurred  to  him,  he  gave 
me  from  time  to  time  an  account  of  his  progrefs ;  and  when  he  was  advanced  far  in 
the  procefs,  he  informed  me,  amongft  other  things,  that  following  my  direction  in 
purifying  and  animating  his  quickfilver,  he  found  it  fo  altered  and  iubttlized,  that  he 
would  diftil  it  in  lefs  than  half  the  time  he  had  formerly  employed  to  drive  it  over, 
with  the  like  fire  and  veifcls. 

This  is  what  I  thought  fit  to  fay  at  prefent,  about  the  differences  between  common 
quickfilver  and  prepared  (but  yet  running)  mercuries.  And  yet  I  am  content  to  add 
two  or  three  advertil'ements,  for  which,  and  cfpccially  for  the  firft  of  them,  you  will 
perhaps  thank  me.  if  ever  you  mould  vigoroufly  profecute,  in  a  fpagyrical  way,  the 
more  noble  fort  of  mercurial  experiments. 

In  the  firft  place  then,  I  fhall  obfervc  to  you,  that  whatever  fome  learned  chymilb, 
and  others,  teach  to  the  contrary,  it  is  matter  of  fail,  that  mercuries  may  be  ani- 
mated or  fpiritually  impregnated  by  more  ways  than  one  (not  to  fay,  by  more  than  a 
few)  fo  as  to  penetrate  gold  very  powerfully,  and  grow  hot  with  it ;  and  it  feems  to 
me  very  probable,  upon  grounds  not  mcerly  notional,  that  the  differing  ways,  that 
are  employed  to  prepare  thefe  animated  mercuries,  by  impregnating  them  with  this, 
or  that  mineral,  or  metal,  may  much  diverfify  their  qualities  end  operations,  accord- 
ing to  the  refpeclive  natures  of  the  bodies  they  are  impregnated  with.  Nay  though 
there  feem  lb  great  a  diftance  between  quickfilver  and  vegetable  fubftanccs,  yet  I 
have  fecn  a  mercury,  that  was  prepared  by  the  help  of  vegetables  without  metals 
or  minerals,  which  was  very  different  from  common  quickfilver,  by  being  more  noble 
than  it. 

Thc  fecond  thing  I  am  to  acquaint  you  with,  is,  that  as  divers  bodies  and  methods 
may  be  employed  in  thc  preparation  of  noble  mercuries  (as  I  have  newly  obferved)  fo 
it  feems  very  probable,  that  the  common  mercuries  fo  prepared  may  nave  differing, 
as  well  as  noble  qualities  and  ufes,  not  only  in  refpect  of  alchymy,  but  of  medicine ; 
as  being  fitted  to  have  potent  operations,  as  well  upon  human  bodies,  as  the  more 
ftubborn  ones  of  metals  and  minerals.  I  am  not  indeed  at  all  forward  to  recommend 
the  needleli  ufe  of  mercurial  medicines,  of  which  we  may  too  often  lee  bad  effects, 
if  they  be  not  as  wdl  prudently  and  cautiouffy  given,  as  faithfully  and  fkilfully  pre- 
pared :  but  fincc  wc  fee,  that,  in  fpight  of  llelmont,  very  many  learned  and  expe- 
rienced phyficians  allow  themfelves  to  employ,  frequently  enough,  even  the  vulgar 
preparations  of  common  mercury,  fome  of  which  prove  indeed  oftentimes  in  fome 
ftubborn  difeafes  far  more  efficacious  than  ordinary  medicines  ;  I  fee  not,  why  we  may 
not  hope  for  greater  and  more  innocent  effects  from  a  mercury  well  purified  and  im- 
pregnated with  the  fulphur  and  finer  parts  of  fuch  bodies,  as  volatile  gold,  or  Venus, 
or  Mars,  or  antimony,  L?c.  And  though,  as  I  lately  told  you,  I  found  fui  h  animated 
mercuries  far  more  indilpofed  than  common  quickfilver,  to  make  a  precipitate  with 
corporal  gold  •,  yet  this  need  not  hinder,  but  that  divers  other  preparations  may  be 
made,  as  well  with  impregnated,  as  with  vulgar  mercury ;  fuch  as  are  turbith  mi- 
neral, thc  white  precipitate,  that  purges  downwards,  mcrcurius  Aulas,  pills  of  crude 
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mercury  made  up  with  fit  ingredients  (as  in  thofe,  that  are  by  fome  called  the  blue 
and  the  black  pill)  and  efpecially  the  cinnabar  made  by  fubliming  quickfilver  and 
fulphur  into  a  purely  red  fubftancc,  which,  though  wont  to  be  employed  chiefly  by 
painters,  ought  not  perhaps  to  be  ncglcdted  by  phyficians ;  fince  even  in  ordinary 
cinnabar  dy  vulgar  mercury  is  fo  bridled  by  the  common  fulphur,  that  unlcfe  too  fre- 
quently given  without  paufes,  or  in  an  indilcreet  dofe,  it  has  not  been  ufually  found  to 
lalivate,  yet  docs  often  lie  not  idle  nor  ufelefe  in  the  body :  fo  that  it  may  be  well  worth 
trying,  whether  a  noble  cinnabar  may  not  be  obtained  by  fubftituting  animated  mer- 
cury for  vulgar,  efpecially  if  inftead  of  common  fulphur  one  lhould  employ  that  of 
antimony,  or  of  antimony  and  vitriol,  which  I  have  elfewhere  (hewn  to  make. 

The  third  and  laft  advertifement  I  will  give  you,  (hall  be,  that  you  arc  not  haftily 
to  conclude,  that  a  mercury,  that  has  been  carefully  depurated  and  impregnated,  has 
not  been  well  prepared,  if  you  find  it  not  readily  to  elevate  corporal  gold,  as  it  may 
feem  by  the  paft  difcourfc,  that  mod  of  the  animated  mercuries  I  have  mentioned 
did.  For  though  it  be  true,  that  I  have  had  fome  mercuries  fitted  to  penetrate  gold 
fo  far,  and  mix  with  it  fo  clofely,  that  it  would  quickly  upon  diftillation  vifibly  carry 
up  fome  of  that  ponderous  metal  with  it  •,  yet  fo  much  is  not  to  be  expected  from  all  ■ 
mercuries,  that  may  lay  claim  to  the  title  of  animated  or  noble.  For  I  have  found, 
that  fome  even  of  thefe  may  require  a  ftrong  deco&ion  to  incorporate  them  inti- 
mately with  gold  and  I  remember,  that  once,  for  trial-fake,  I  made  mercury, 
which  upon  bare  diftillation  would  not  at  all  colour  the  glafs  :  I  made,  I  fay,  this 
mercury,  by  decoding  or  circulating  it  with  the  gold  for  ten  days  or  a  fortnight, 
unite  fo  clofely  with  the  metal,  that  it  would  afterwards  elevate  enough  of  it  to  gild 
die  in  fide  of  the  glafs  ;  and  by  a  much  longer  decoction  I  have  fometimes  had  the 
gold  lodged  copioufly  in  the  upper  part,  and  even  in  the  neck  of  confiderably  tall 
glafs-eggs,  hermetically  fcaled,  one  or  two  of  which  I  can  yet  Ihew  you. 


O  F  T  H  E 

Produciblenefs  of  PHLEGM  or  WATER. 

> 

P  A  R  T  V. 

OF  the  leveral  fubftances,  that  chymifts  obtain  by  the  fire  from  mixt  bodies? 
that,  which  they  call  phlegm  or  water,  and  would  have  men  look  upon  as  mere 
water,  feparated  by  a  preceding  analyfis,  fecms  to  die  Helmontians,  and  divers  other 
modern  artifts,  to  bid  the  faireft  for  the  title  of  elementary  and  primordial.  Where- 
fore it  will  now  be  fit  to  confider,  whether,  about  that  alfo,  we  may  not  juftly  retain 
fome  doubts,  and  rationally  luipec't,  that  all,  that  they  call  the  phlegm  of  bodies, 
was  not  in  the  form  of  elememary  fimple  water,  pre-exiftcnt  in  the  body,  whence  it 
is  obtained ;  but  that  even  fuch  portions  of  matter,  as  many  of  thole,  that  pafj 
among  chymifts  for  phlegms,  may  be  produced  either  by  the  operation  of  the  fire, 
or  by  other  ways. 
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In  order  to  this  inquiry,  it  will  be  Bt  to  premife  fomething  again  ft  the  prefumed 
fimplicity  and  homogeneity  of  the  liquors,  whereto  the  Spagyrifts  give,  in  common, 
the  name  of  phlegm  ;  that  in  cale  fome  of  the  produced  liquors  we  fipeak  of  (hall  be 
denied  to  be  prccilely  of  an  elementary  nature,  it  may  appear,  that  that  ought  not  to 
hinder  us  from  allowing  them  the  name  of  phlegm,  provided  that  they  be  not  re- 
moter from  fimplicity,  than  thofe,  to  which  chymifts  grant  that  appellation. 

And  firft,  1  confidcr,  that  befidcs  thofe  qualities,  that  arc  common  with  water  to 
divers  other  liquors  confeffedly  not  fimple,  as  tranfparency,  want  of  colour,  aptnefs 
to  be  imbibed  by  moft  lores  of  vegetable  and  animal  fubftances ;  the  two  qualities 
upon  whole  account  chymifts  are  wont  to  call  a  body  phlegm  or  water,  are  its  appear- 
ing to  them  infipid,  and  its  being  of  a  volatile  and  fugitive  nature. 

I  further  confidcr,  dut  not  only  divers  of  thole  liquors,  that  pafs  for  phlegm, 
will  yield  a  tafte  fcnfible  enough  to  him,  that  will  hold  them  with  attention  of  mind, 
for  a  competent  time,  in  his  mouth,  but  that  the  criterion  of  liquors  by  the  tafte  is 
nothing  near  lb  certain  as  many  think.  For,  not  to  mention,  that  it  is  plain,  that 
fome  kinds  of  dogs,  as  fetters,  fpaniels,  and  blood-hounds,  take  notice  of  many 
things  by  their  odours,  that  we  men  have  no  perception  of  by  our  fmelling,  which 
may  argue,  that  our  fenfes  may  not  be  moved  with  objects,  that  would  affect  them, 
if  they  were  of  a  more  delicate  contexture ,  not  to  mention  this,  I  fay,  it  is  plain, 
that  tl it-  fubtlety  of  the  fenfe  of  tailing  differs  among  men  themfelves.  And  thofe 
that  drink  nothing  but  water,  will  often  tell  us  of  a  great  difparity  betwixt  common 
water,  wherein  other  men  find  not  any.  And  I  remember,  that  when  once  I  did, 
though  but  for  fome  months,  confine  myfclf  to  drink  water,  I  could  diftinguilh  the 
limpid  waters  of  differing  places,  almoft  as  manifeftly  as  I  now  diflinguilh  beers, 
which,  after  1  fell  again  to  drink  wine  and  other  liquors,  I  ceafed  to  be  able  to  do. 

The  confidcration  of  quickfilver  may,  methinks,  let  us  fee,  that  it  is  poflible  for 
a  grols  and  fluid  body,  that  is  far  from  elementary  water,  to  be  infipid.  For  quick- 
filver is  without  queftion  a  fluid,  and  at  leaft  in  reference  to  fome  bodies,  gold,  filvcr, 
and  fome  others,  a  liquor ;  fince  it  foaks  into  their  pores,  and  foftens  the  bodies. 
The  fame  quickfilver  may  alfo  fcrve  to  (hew,  by  its  difpofition  to  fly  away  in  the  fire, 
that  volatility,  even  in  conjunction  with  infipidnefs,  is  no  certain  mark  of  an  elemen- 
tary or  fimple,  nor  confequently  of  a  primordial  body.  And  indeed,  fince  volati- 
lity depends  mainly  upon  the  extraordinary  minutenefs  of  the  panicles,  whereof  a 
body  confifts,  and  on  their  being  incoherent,  and  of  fhapes  fitted  for  motion ;  this 
quality  may  be  acquired  by  fo  many  differing  ways,  and  be  found  in  bodies  other- 
wife  of  fuch  differing  natures,  that  unlefs  it  be  found  affociated  with  the  other  qua- 
lities proper  to  phlegm,  it  will  be  but  an  unfure  argument,  to  prove  the  body,  that 
it  belongs  to,  to  be  elementary,  and  not  to  have  been  by  compofition,  divifion,  or 
tranfpofition  produced. 

If  it  be  true,  as  the  Cartefians  will  have  it,  that  water  confifts  of  particles,  that, 
Jikc  little  eejs,  are  long  and  extremely  flender,  and  confequently  flexible  ■,  I  fee  nor 
any  impofiibility,  that  the  various  action  of  the  fire,  upon  the  minute  parts  of  a 
body,  and  that,  which  it  may  caufe  the  corpuicles  of  one  body  to  have  upon  thofe  of 
another,  may  produce  water,  that  did  not  in  the  form  of  water  prc-exift  in  the  body, 
that  alfords  it :  for  it  feems  to  me  poffible  enough,  that  the  particles,  whereof  a  cor- 
poreal mats  is  made  up,  may  have  fuch  fhapes,  fizes,  and  contextures,  that  by  the 
various  agitation,  which  the  pervading  corpufcles  of  the  fire  may  produce  amongft 
them,  whatever  edges  and  points  they  had  before,  may  by  mutual  attrition  of  the 
t  orpufclcs  be  worn  off,  and  by  the  fame  means  fo  much  of  the  fubftance  may  be  worn 
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•way,  that  what  remains,  cannot  but  be  very  flexible,  and  by  all  thefe  qualifications 
become  fit  to  make  a  particle  of  water.  As  a  bar  of  iion  may,  by  divers  ftrokes  of 
the  wedge  and  hammer  flcilfully  employed,  be  divided  into  long  and  (lender  parts, 
whofe  edges  and  points  being  blunted,  they  may  be  reduced  into  flender,  and  every 
Way  flexible  wires.  But  not  to  build  on  fpeculations,  let  us  proceed  to  fome  experi- 
ments, which  afford  phenomena,  that  feem  favourable  to  out  hypothefis. 

Amongst  the  bodies,  about  which  chymiftry  is  converfant,  thofe  that  feem  to  be 
the  mod  indifpofed  to  be  turned  into  water,  are  the  metalline,  and  mineral  ones  :  fo 
that  if  it  can  be  made  appear,  that  any  of  this  fort  can  be  changed  into  an  aqueous 
liquor,  it  will  make  it  highly  probable,  that  aqueous  liquors  may  be  by  chymical 
operations  produced,  efpecially  in  vegetable  and  animal  bodies  •,  which  feem  far  more 
fufceptible  of  fuch  a  change,  than  the  llubborn  fubje&s  of  the  mineral  kingdom. 
And  fince  quickfilver  is  by  many  learned  men,  as  well  chymifts  as  others,  looked  upon 
as  one  of  the  few  moft  indeftruftible  bodies  in  nature,  and  by  its  great  pondcroulncfs, 
in  which  it  exceeds  all  the  known  bodies  of  the  world  fave  one,  is  fo  much  the  more 
remote  from  fuch  a  liquor  as  water,  that  has  not  the  fixtetmh  part  of  its  fpecific 
weight ;  if  quickfilver  ltfelf  can  in  great  part  be  turned  into  an  aqueous  liquor,  it 
will  not  a  little  favour  the  do&rine  propofed  in  thefe  notes  v  for  which  reafon  I  (hall 
fubjoin  the  enfuing  ftory. 

Relating  to  a  very  ingenious  and  fober  phyfician  of  my  acquaintance  what  had 
befallen  me  in  diftilling  mercury,  from  whence  1  once  obtained  a  water  without  addi- 
tament,  without  being  able  to  make  the  like  experiment  afterwards  fuccecd  i  he  af- 
furcd  me,  that  he  had  a  friend  of  his,  had  fome  years  paft  provided  a  very  large 
Dutch  retort  of  good  earth,  furnifhed  with  a  pipe  of  about  a  foot  long,  to  cart  in  the 
mercury  at ;  and  that  having  by  little  and  little  conveyed  through  that  pipe  a  pound 
of  quickfilver  into  the  cadent  retort,  they  obtained  four  ounces  of  water,  and  loft 
in  fpite  of  their  care  two  ounces  of  matter  (whatever  it  were)  the  remaining  part  of 
the  pound  having  been  elevated  in  the  form  of  mercury.    And  when  1  fuggefted, 
that  perhaps  the  water,  that  came  over,  was  afforded  by  the  aqueous  particles  of  the 
earthen  retort  itfelf,  he  replied,  that,  to  prevent  their  being  impoled  on,  they  had 
been  careful  not  to  put  on  the  receiver,  till  the  retort  had  been  made  throughly  glow- 
ing hot :  and  that  this  liquor  was  far  from  common  water,  he  thought  to  be  paft 
doubt  by  that,  which  follows.    For  I  having  acquainted  him  with  an  odd  trial  or  two, 
I  had  made  with  mercurial  water,  and  alked  him,  whether  he  found  the  like  effects 
from  his,  he  told  me,  that  his  friend  and  he  poured  both  their  J il tilled  mercury  and 
their  water  into  a  kind  of  China  cup,  and  though  it  were  in  June,  left  it  open  in  a 
garret  for  two  or  three  days,  upon  a  prefumption  his  friend  had,  that  this  mercurial 
water  thus  ordered  would  turn  a  good  part  of  the  quickfilver  into  its  own  nature,  and 
and  fo  multiply  itfelf  upon  it.    But  when  they  came  to  vifit  their  cup  again,  they  0 
were  much  furprifed  to  find  their  water  all  gone,  and  that  the  greateft  part  thereof 
was  turned  again  into  mercury  ;  which  they  concluded  from  this,  that  they  miffed 
upon  the  balance  but  about  half  an  ounce  of  the  whole  matter  j  which  (half  ounce) 
they  fuppofrd  to  have  been  loft  by  evaporation  •,  the  other  three  ounces  and  a  half 
being  round  in  the  incrcafed  weight  of  the  mercury. 

The  mention  I  have  made  of  quickfilver,  puts  me  in  mind  of  an  argument  ad 
hominem,  that  may  deferve  to  be  confidcred  by  the  chief  feci:  of  modern  chymifts, 
the  Hclmontians :  for  if  it  be  true,  which  their  mafter  teaches,  that  by  his  liquor 
alkaheft,  not  only  quickfilver,  but  all  other  tangible  bodies,  may  be  reduced  into 
infipid  water,  jult  like  rain  water,  1  may  be  allowed  to  infer,  that  water  may  be  pro- 
duced, 
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duced,  fincc  fait  and  fulphur  themfelves  may  be  turned  into  water.  I  know  the  Hel- 
montians  may  anfwer,  that  this  is  not  lb  much  a  production,  as  a  reduction  •,  fince  all 
things  confifting  originally  of  water,  thealkaheft  does  but  deprive  it  of  the  dilguifes, 
that  feminal  principles  put  it  into,  to  make  it  appear,  un.'er  the  form  of  gold,  quick- 
filvcr,  plants,  animals,  iSc.  But  this  anfwer  may  be  elfcwhcre  further  examined :  for 
the  prelcnt,  it  may  perhaps  be  fuffkicnt  to  reply,  that  even  by  this  anfwer  it  is  granted  to 
appear  by  experiment,  that  water  has  been  eopioufly  produced  out  of  mineral  bodies, 
but  it  has  not  yet  been  made  appear,  that  thofc  bodies  were  produced  out  of  water. 

But  this  is  not  all,  nor  perhaps  the  principal  thing  I  have  to  fay  in  favour  of  the 
opinion  pleaded  for  in  thefe  notes.  For  iuppofing  bodies  by  being  reduced,  by  the 
alkaheft  and  the  fire,  into  an  infipid  liquor,  were  really  deduced  into  water,  yet  the 
Helmontians  would  not  fully  fatisfy  me.  For  Helmont  relates,  that  by  abftracting 
his  immortal  liquor  from  (tones,  or  fuch  kinds  of  bodies,  he  turns  them  into  fait 
equiponderant  to  the  concrete ;  which  fait  by  further  operations  he  reduces,  as  he  fup- 
pofes,  into  elementary  water.  Since  then  he  Hops  not  at  fait,  but  goes  to  a  further 
tranfnuitation,  and  concludes,  that  a  (lone  doth  not  confill  of  fait,  becaule  that  fait 
may,  by  further  operations,  be  turned  into  infipid  water ;  he  mull  give  me  leave,  on 
the  fame  ground,  to  argue,  that  infipid  water  is  not  the  firft  matter  of  bodies,  fince. 
by  a  further  operation  of  the  fire,  that  liquor  itfelf  may  be,  at  lead  in  great  part, 
turned  into  earth.  For  I  elfewhere  relate  fome  experiments  of  my  own  anda  friend's, 
in  which  clear  water,  divers  times  very  flowly  diflilled  out  of  clear  glafs  bodies,  left 
every  time  a  terrcftrial  powder  at  the  bottom :  as  if  (in  cafe  water  be  fo  homogeneous 
a  fubftance  as  is  fuppoted)  the  whole  body  of  the  water  might,  by  reiterated  diftil- 
lations,  wichout  violence  of  the  fire,  be  reduced  into  earth  j  whereof  I  remember, 
in  the  lad  trial  of  mine,  I  had  enough  to  cover  the  bottom  of  a  large  cucurbit,  out 
of  which  the  dillillations  had  been  made. 

And  on  this  occafion,  I  (hall  add  a  trial,  which  feems  to  argue,  that  without  the 
help  of  often  repeated  dillillations  in  tall  cucurbits,  clear  water  itfelf  may,  by  the 
operation  of  the  fire,  be  changed  into  anodier  body. 

We  took,  then,  very  pure  and  limpid  water,  which  had,  by  our  pneumatic  en- 
gine, been  carefully  freed  from  the  aerial  particles,  that  are  wont  to  be  harboured  in 
the  pores  of  that  liquor  :  this  in  a  new  bolt-head  of  fuch  a  fize,  that  the  matter  might 
have  room  to  play  and  circulate,  we  fcaled  up  hermetically  •,  and  placing  the  vcficl  in 
a  digeftivc  furnace,  we  left  it  there  above  a  year,  and  obferved,  as  we  expected,  that 
after  it  had  continued  for  a  good  while,  there  began  to  form  themfelvcs,  in  the  water, 
little  concretions  heavier  than  it,  which  in  procefs  of  time  incrcafed  in  magnitude, 
and,  as  we  thought,  in  number;  making  a  kind  of  terra foliata,  that  confided  of  a 
,  multitude  of  little  thin  films  (or  fcalcs  like  thofe  of  the  fmallcrfort  of  fifties)  which, 
when  the  glafs  was  (haken  in  an  enlightened  place,  were  eopioufly  difperfed  through 
the  body  of  the  liquor,  and  appeared  varioufly  and  vividly  coloured,  being  fome  of 
them  almoft  as  big  as  fpangles,  and  more  glittering  :  and  when  the  agitation  ceafed, 
they  prefently  fell  to  the  bottom,  which  they  covered  in  the  form  of  a  terra  foliata ; 
by  their  fubfidence  manifefting  themfelvcs  to  be  notably  heavier,  in  fpecie,  than  the 
water  they  had  been  formed  of.  And  the  longer  the  glad  was  kept  in  the  digeftive 
furnace,  the  more  of  this  fine  terreftrial  fubftance  was  produced :  and  left  the  effect 
mould  be  afcribed  to  the  abftraction  of  the  air  from  the  water,  handled  as  is  before 
related,  I  (hall  add,  that  we  produced  the  like  fubftance,  though,  as  it  feemed,  not 
fo  eopioufly,  after  the  like  manner,  in  water,  that  had  not  at  all  been  freed  from  air. 
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PART  VI. 

• 

OF  all  the  fubftances  obtainable  from  mixt  bodies,  that  which,  to  perfons  not 
prepofleffed  with  Helmontian  opinions,  may  feem  the  molt  fimple,  elementary, 
and  unchangeable,  is  that,  which  they  call  earth  or  terra  damnata ;  becaufe  there  is 
fuppofed  to  be  no  doubt,  but  that  the  calcining  or  incinerating  violence  of  the  fire, 
mutt  not  only  have  driven  away  the  mercurial  and  other  volatile  parts,  but  mull  alio 
have  quite  burnt  out  the  fulphurs,  which  oftentimes  are  more  fixt  than  the  reft  j  as 
the  water  on  the  other  fide  muft  have  duTolved  away  all  the  alkali  or  fixt  fait. 

This  ratiocination,  I  confefs,  is  very  fpecious  and  probable,  but  yet  not  fo  fatif- 
factory,  but  that  a  fceptic  may  retain  not  irrational  doubts  about  the  cogency  of  it, 
upon  fuch  conliderations,  as  I  am  now  going  to  propofe. 

And  I  will  begin  with  confidering,  that,  whereas  the  things,  wherein  this  fuppof- 
ed fimplicity,  and  unchangeablenels  of  the  earthy  part  of  mixt  bodies,  is  founded, 
are  thefe  three :  its  not  duTolving  in  water  its  not  affecYing  the  tafte ;  and  its  not 
having  flown  away  from  the  incinerated  body,  that  afforded  it ;  it  may  with  proba- 
bility be  doubted,  whether  any  of  thefe,  or  all  of  them  put  together,  do  neceflarily 
evince  what  chymifts  pretend  they  do. 

And  In  the  firft  place,  according  to  the  different  conftitutions  of  certain  forts  of 
bodies,  I  think  it  fit  to  make  a  diftinclion  between  the  dry  and  heavy  parts,  that  re- 
main after  a  body  has  been  expofed  to  the  violence  of  the  fire,  and,  if  need  be,  freed 
from  its  fait,  as  much  as  it  can  be,  by  the  affufion  of  water.  For  it  is  evident,  that 
in  fome  bodies,  efpccially  of  a  metalline  nature,  the  fire,  that  makes  that  which  they 
call  calcination,  does  not  operate  as  it  does  in  the  burning  of  vegetables.  For,  be- 
fides  that  fometimes  almoft  (and  fometimes  more  than  almoft,  the  whole  weight  of  a 
mineral  is  to  be  found  in  that  which  they  call  its  calx,  and  is  manifeft  in  the  calci- 
nation of  lead  and  tin  per  ft  (if  Ikilfully  performed)  the  calx  is  in  great  part  reducible 
fometimes  into  a  body  of  the  fame  nature  with  that,  which  afforded  it,  and  fometimes 
into  fome  other  body,  very  far  from  being  elementary :  as  is  manifeft -partly  in  the 
reduction  of  minium  (which  is  calx  of  lead  madc/vr  ft)  which,  as  to  the  greateft 
part  of  it,  we  have  more  than  once,  by  the  bare  way  of  ordering  the  fire,  reduced  in 
a  very  ftiort  time,  and  without  additaments,  into  malleable  lead ;  and  partly  in  the 
calces  or  (as  they  alfo  fpeak)  afties  of  antimony,  which  by  bare  fuGon  arc  cafily  re- 
duced into  glals,  w  hence  we  have  fometimes  obtained  an  antimonial  regulus.  So  that 
it  is  manifeft,  that  there  is  a  great  deal  of  difference,  between  the  aflies  (taking  that 
word  in  a  large  fenfe)  of  metals,  and  of  fome  minerals,  where  almoft  the  whole  body 
is  by  the  lire  converted  into  a  dry  and  heavy  powder,  and  the  aflies  of  incinerated 
vegetables,  which  ufually  leave  but  a  little  quantity  of  earth  behind  them,  in  com- 
parifon  of  the  matter,  which  the  violence  of  the  fire  hath  driven  away. 
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But  fctting  afide  the  above-mentioned  metalline  calces,  which  without  queftion 
remain  compounded  bodies,  if  metals  themfelves  be  fo  •,  and  to  forbear  examining, 
whether  they  be  not  further  compounded  with  rorpufcles  of  the  fire,  or  fuel,  that  are 
embodied  with  them:  I  confider,  that  the  qumities,  which  make  other  alhes  pafs  for 
elementary  earth,  may  be  produced  in  portions  of  matter,  that  arc  not  fimple,  either 
by  compofition  or  change  of  texture. 

I  have  elfcwhere  occafion  to  take  notice  of  bodies,  which,  though,  when  they  are 
fingle,  they  will  eafily  diflblve  in  water,  yet  the  rcfult  of  them  will  not :  and  you  may 
find  inftances  of  this  kind,  among  the  magifteries,  as  chymifts  call  them,  made  of 
feveral  bodies,  by  precipitating  their  folutions  (made  in  acid  liquors)  with  oil  of  tartar 
per  dcliquium. 

From  oil  of  vitriol  and  fpirit  of  wine,  though  both  moft  readily  diflbluble  in 
water,  we  have,  by  bare  digeftion  and  diftillation,  obtained  a  pretty  quantity  of  a 
fubftance,  that  we  found  not  to  diflblve  in  water,  and  which  fecmed  to  be  infipid  and 
fixt enough. 

There  are  (tones,  fome  more  and  feme  lefs  precious,  which  though  I  could  by  the 
help  of  the  fire  deprive  of  their  colour,  and  bring  to  a  white  powder ;  yet  it  did  not 
appear  to  me,  that  they  were  really  calcined,  or  would  in  water  yield  any  fait :  fo  that 
if  thefe  (tones  be  compounded  bodies,  as  Spagyrifts  tell  us  they  are,  we  fee,  that 
there  may  be  other  corpufcles  befides  metalline  ones,  which  though  reduced  by  the 
help  of  the  fire  to  a  white  powder,  infipid,  and  not  diflbluble  in  water,  are  yet  re- 
mote enough  from  an  elementary  nature. 

But  I  need  fcek  no  further,  for  inftances  of  this  kind,  fince  Spagyrifts  themfelves 
teach  us,  that  the  alhes  of  wood  may,  by  the  violence  of  the  fire,  be  turned  into 
glafs  which  being  a  body  compofed  of  the  earthy  and  faline  part  of  the  alhes  (for 
they  tell  us,  that  earth  fcparated  from  the  fait  will  never  be  vitrified)  mud  be  accord- 
ing  to  their  own  confeflion  a  compounded  body :  which  being  at  laft  made  by  the 
utmoft  violence  of  the  fire,  muft  be  fixed,  indiflbluble  in  water,  and  confequently 
infipid.  And  without  taking  this  vitrification  upon  the  chymifts  authority,  it  is 
manifeft,  that  in  glafs  made  the  common  way,  there  is  a  great  deal  of  borellia,  fid 
alkali,  or  other  lixiviate  fait  mixt  with  the  land :  as  is  evident,  not  only  becaufe  ar- 
tificers find  the  fait  needful  to  diflblve  the  fand,  and  bring  it  to  fufion,  but  becaufe 
the  glafs  ufes  to  weigh  very  much  more,  fometimcs  (as  an  ingenious  mailer  of  a  glafs- 
houl'e  anfwercd  me)  thirty,  or  forty  pound  in  an  hundred,  than  the  fand,  that  was 
put  in. 

I  shall  add,  that,  fince  chymifts  afcribe  all  odours  to  fulphur,  I  may  reafonably 
conclude  againft  them,  that  in  fpite  of  all  the  violent  fire,  which  is  required  to  the 
making  common  glafs,  there  is  (tore  of  folphur,  as  well  as  fait  in  it.  For  I  have 
often  tried,  that  by  barely  rubbing  two  large  j>ieces  of  glafs,  one  againft  another, 
there  would  quickly  be  produced  a  ftrong  oficnfive  fmcll.  And  yet  glafs,  which 
thus  appears  to  be,  not  only  a  compounded,  but  a  decompounded  body,  fince  the 
land  or  cugali  (as  the  Venetian  glafs-mcn  call  their  pebbles)  or  other  Itones  being 
themfelves  mixt  bodies,  are  further  compounded  with  the  lairs  that  diflblve  them  : 
glafs,  I  fay,  is  a  body,  th.it  manifeftly  poflefles  all  thtfe  three  qualities,  which  chy- 
mifts require  in  their  earth,  being  taftelcls,  indiflbluble  in  the  water,  and  fixed  in  the 
fire.  And  if  alhes  alone  be  (as  chymifts  teach  us  they  arc)  capable  of  vitrification 
(and  indeed  an  inquifitive  owner  of  a  glafe-houfe  anfwered  me,  that  once,  if  he  much 
mif-remembcrcd  not,  he  made,  but  not  eafily,  glafs  of  alhes  alone  without  fand  ;)  how 
arc  wc  lure,  but  that  in  common  alhes,  freed  the  common  way,  from  their  fixt  fait, 
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that  which  is  called  the  Gmple  earth,  may  not  be  a  body  compounded  of  two  or 
more  fubftanccs,  which  by  their  coalition,  and  new  texture  produced  by  the  action 
of  the  fire,  have  been  brought  to  a  kind  of  vitrification,  or  otherwife  have  acquired 
the  few  obvious  qualities,  that  chymifts  are  wont  to  think  fufficient  to  give  a  produc- 
tion of  the  fire,  the  name  of  earth  ? 

It  is  obvious  to  obferve,  that  divers  bodies,  when  they  come  to  be  of  lenfible 
bulk,  will  fink  in  liquors,  in  which  their  corpufclcs  would  freely  fwim,  if  fo  many 
of  them  did  not  flick  together.  As  of  fait  and  fugar,  the  lumps,  and  even  the 
grains,  whilft  they  remain  fuch,  will  fall  to  the  bottom  of  water,  in  which  when  they 
are  difperfed  into  minute  and  invifible  corpufcles,  they  will  eafily  fwim.  And  I  have 
obferved,  that  in  ftopt  glafies  fome  falts,  and  other  bodies,  that  for  many  months 
remained  undiftinguiihed  in  the  liquors,  that  harboured  them,  would  in  trad  of  time 
have  conventions  made  of  their  particles,  that  would  then  fubfide,  and  be  no  more 
carried  up  and  down  by  the  particles  of  the  liquor.  And  I  fee  no  impofiibility,  that 
fomcwhat  of  this  kind  may  happen  to  the  particles,  whereof  water  con  flits :  for  if 
fome  of  thefe,  by  frequent  occurfions  and  attritions  come  to  apply  themfelves  to  one 
another,  fo  as  to  have  a  fuller,  and  more  immediate  contact  than  formerly,  and  to  be 
intangled  among  themfelves,  and  perhaps  alfo  to  exclude  fome  very  thin  and  fubtile 
air,  that  may  be  fufpected  to  lurk  about  them,  and  contribute  to  their  fuftentation 
if,  I  fay,  this  union,  or  ftricl  adhefion  of  aqueous  corpufclcs,  (hall  happen  to  be 
made,  the  aggregates  or  clufters,  though  as  to  lenfe  but  very  fmall,  may  be  too  great 
and  unwieldy  to  be  any  longer  parts  of  water,  but  may  fubfide  in  that  liquor-,  and 
if  their  union  or  adhefion  be  find  enough,  they  will  upon  the  fame  account  be  unfit 
to  be  carried  up  in  the  form  of  vapours,  and  exhalations  by  heat,  and  lb  may  be  like 
earth  fixed  in  the  fire,  as  well  as  not  difibluble  in  water. 

I  have  fometimes  alfo  had  a  fulpicion,  that  the  production  of  an  earthy  fubftance 
in  water  may  be  furthered  by  the  particles  of  fire,  that  are  employed  to  make  it  cir- 
culate ;  and  that  of  thofe  igneous  particles,  which,  as  I  am  apt  to  think,  pervade  the 
glafs,  fome  of  the  grolfer,  or  rather  the  lefs  fubtile,  may  in  their  pafiage  fallen  them- 
selves to  lbme  aqueous  particles,  fitted  to  adhere  to  them,  and  may  with  thefe  begin 
to  make  fome  invifible  concretions ;  to  which  afterwards,  other  congruous  particles 
may,  little  by  little,  (lick,  in  their  pafiage,  and  fo  at  length  compofe  lenfible  aggre- 
gates of  powder :  which  may  be  illuftrated  by  what  happens  in  the  precipitation  of 
quickfilver  without  addition,  where  the  mercurial  particles  being  aflbciatcd  by,  and 
probably  with  fome  of  thofe  of  the  fire,  begin  to  form  concretions,  at  firft  very 
minute,  which  afterwards  increafe  more  and  more,  by  the  accefiion  of  other  adher- 
ing particles,  till  all  the  mercury,  or  the  greatcft  part  of  it  be  reduced,  from  a  fluid 
body,  to  a  red  powder.  And  perhaps  it  may  countenance  my  conjecture,  about  the 
production  of  an  earthy  fubftance,  by  a  brifk  concurrence  of  the  particles  of  fire,  if 
I  add,  that  though  I  have  kept  high  rectified  fpirit  of  wine  for  above  a  year  together 
hermetically  fealcd,  and  for  the  molt  part  of  that  time  in  a  digeflive  furnace,  widiout 
finding  any  earthy  refidence ;  yet,  when  I  ordered  a  bolt-head,  that,  though  it  were 
hermetically  fealcd,  the  alcohol  of  wine  that  was  put  into  it  might  be  boiled  without 
breaking  the  glafs,  I  found,  that  in  a  fhort  time  this  liquor  would  afford  a  not  incon- 
fidcrable  quantity  of  fuch  a  fubfiding  talcky  fubftance,  as  I  obtained  from  the  water, 
formerly  mentioned.  But  thefe  things  I  need  propofc  but  as  illuftrations,  that  may 
fomewhat  help  you,  to  conceive  how  water  may  be  turned  into  earth.  For,  whether 
it  be  by  thefe,  or  any  other  ways,  that  the  thing  is  performed,  yet  fincc  the  experi- 
ment formerly  recited,  that  water  by  frequent  cohobations  may  be  more  and  more 
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turned  into  earth,  argues  the  matter  of  fact,  our  not  being  able  to  explicate  the  man- 
ner, does  not  hinder  the  thing  from  being  true,  nor  the  argument  we  build  on  it  from 
being  good  :  fincc  even  water,  to  which,  by  fomc  operations  of  the  fire  and  the  alka- 
heft,  ic  is  pleaded,  that  bodies  are  ultimately  reduced,  may  itfelf  by  a  further  and 
very  fimple  operation  of  the  fire  be  reduced  into  earth. 

1  have  fomewhere  mentioned,  for  I  remember  not  in  what  paper  I  have  obferved, 
falt-petre  diftilled  with  clay,  to  lofe  much  more  of  its  weight,  than  can  be  fuppofed 
to  have  afcended  in  the  form  cither  of  fpirit  or  phlegm.  And  now  to  make  this  ex- 
periment more  fhort  and  cafy,  I  (hall  add,  that  I  lately  made  it  in  a  crucible  (inftcad 
of  a  retort)  wherein  a  double  weight  of  finely  powdered  tobacco-pipe  clay,  very  well 
mixt  with  pulverized  cryftals  of  nitre,  were  kept  three  hours,  in  a  violent  fire,  and 
then  the  mixture  being  taken  out,  the  remaining  fixt  fait  was  carefully  extracted,  but 
amounted  to  very  litde  in  comparifon  of  what  nitre  was  wont  to  yield,  when  calcined 
with  charcoal.  And  that  this  leant  proportion  of  fixt  fait  did  not  proceed  chiefly  from 
a  very  copious  avolation  of  nitrous  fubftance,  appeared  probable  by  this,  that  the 
caput  mortuum  was  much  more  ponderous,  than  was  to  be  expected,  upon  the  fcore 
of  the  tobacco-pipe  clay,  that  was  firft  employed,  and  the  alkali,  that  was  extracted  j 
fo  that  the  new  weight  acquired  by  the  clay  feemed  manifeftly  to  proceed  from  the 
acceflion  of  a  portion  of  the  falt-petre,  that  by  this  operation  was  turned  into  earth. 
Infomuch,  that  of  fix  drachms,  that  four  ounces  of  clay  had  acquired  in  weight, 
after  the  crucible  was  taken  out,  not  fo  many  grains  could  even  by  boiling  water  be 
obtained  from  the  whole  caput  mortuum  :  which,  when  firft  taken  out  of  the  crucible, 
was  almoft  quite  infipid. 

That  earth  may  be  dt  novo  produced,  may  likewife  be  probably  argued  from  the 
experiment  I  formerly  related  about  the  deftruction  of  the  fait  of  tartar,  by  igniting' 
it,  and  putting  it  into  fair  water ;  for  there  remained  after  the  numerous  filtratiorts, 
and,  if  I  mifremcmbcr  not,  after  every  one  of  them,  a  fubftance  in  the  filter,  which, 
for  aught  appears,  may  be  as  well  called  earth,  as  that,  which  was  leparatcd  from  the 
calcined  tartar,  the  firft  time  it  was  put  in  the  water,  to  divide  the  fait  from  the  earth. 
For  in  our  experiment,  as  well  as  in  the  common  operation  I  come  from  mentioning, 
the  way  of  proceeding  is  the  fame,  and  in  both  there  remains  in  the  filter  a  fubftance, 
which,  by  its  (laying  there,  (hews  it  was  not  difibluble  in  the  water,  and  which 
before  it  came  thither,  (hewed,  by  its  enduring  a  violent  fire,  that  it  was  alio  fixt  as 
earth  ought  to  be.  Nor  would  it  much  move  me,  if  it  fliould  be  found,  that  this  facti- 
tious earth  may  have  fome  fuch  operation  upon  fomc  particular  body,  as  is  not  thought 
to  belong  to  true  elementary  earth.  For  fincc  it  is  obtained  by  a  chymical  analylis, 
if  it  have  thofc  qualities,  that  in  the  general  eftimations  of  naturalifts  make  up  the 
notion  of  what  they  call  earth  ;  I  think  that  ought  to  fufficc  us,  at  leaft  till  the  chy- 
mifts  give  us  fome  accurate  notion  of  genuine  earth,  and  lhew  us  fuch  a  thing,  and 
teach  us  a  better  way  of  analyfis,  to  obtain  it. 

For  in  many  bodies,  that  are,  without  fcmplc,  looked  upon  as  earth,  I  obferve 
qualities,  that  do  not  belong  to  the  received  notion  of  elementary  earth.  This  1 1*ay,be- 
caufe  I  fee  not,  why  fuch  a  texture,  as  will  fuflice  to  make  a  portion  of  matter  indif- 
foluble  in  water,  fixt  in  the  fire,  and  infipid  upon  the  tongue,  may  not  alio  make  it 
fit  to  operate  actively  upon  fome  bodies,  and  modify  the  operation  of  fome  others, 
that  aft  upon  it.  And  if  our  earth  from  fait  of  tartar  be  rejected  as  fpurious,  they 
ought  to  confefs  the  infufficiency  of  their  common  way  of  feparating  a  true  earth 
from  the  bodies  they  analyze :  for  it  feems  calcination,  and  folution  in  water,  and  fil- 
tration, which  make  up  their  ufual  method,  will  not  fufiice  to  make  our  earth  of 
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tartar  pafs  for  true ;  though  it  appear  not  to  be  near  fo  remote  from  an  elementary- 
nature,  as  fome  other  bodies,  that  are  obtained  from  earth  by  the  vulgar  analyfis. 
Of  which  I  (hall  at  the  clofe  of  thefe  notes  give  an  inftance,  in  well-dulcified  quick- 
lime, which,  according  to  the  doftrine  of  the  chymifts,  ought  to  be  an  elementary 
earth  ;  and  yet  feems  not  more  fo,  (if  it  be  fo  much)  as  our  earth  from  fait  of  tartar. 
And  for  the  prefent,  I  fhall  add,  that  the  caput  mortuum  of  vitriol  remaining  after  it 
had  long  endured  a  violent  fire,  though  it  were  diligently  freed  from  faltnels  by  rei- 
terated ablutions  with  hot  water,  was  yet  far  from  being  an  elementary  earth  v  as 
appearcth  not  only  by  its  deep  purplifh  colour,  and  its  ponderoufnefs,  far  exceeding 
that  of  earth,  but  by  a  trial,  that  I  purpofely  made  to  examine  it. 

Upon  this  occafion  I  remember,  that  a  learned  man  of  my  acquaintance,  who 
vifited  the  mines  of  Hungary  (and  dealt  much  in  Hungarian  vitriol)  affirmed  to  me, 
when  I  told  him  I  conceived  the  caput  mortuum  of  it  to  retain  much  of  the  metalline 
nature,  that  he  had,  upon  a  certain  occafion,  out  of  the  colcothar  of  a  certain  fort 
of  Hungarian  vitriol,  not  only  received  a  pretty  deal  of  good  copper,  but  feparated 
from  that  copper  a  pretty  portion  of  filver,  and  fome  grains  of  true  gold. 

Before  I  put  a  period  to  thefe  notes  about  earth,  though  my  argument  do  not 
need  nor  require,  that  I  mould  do  it,  yet  upon  this  fair  occafion  I  mall  here  take 
leave  to  doubt,  whether  fuch  an  elementary  earth,  as  the  fchools  tell  us  of,  do  yet 
appear  to  be  more  than  a  notional  thing.  For  to  what  I  have  already  faid  concerning 
the  earths  fuppofed  to  be  produced  by  chymical  analyfes,  I  fhall  now  add,  that  I  have 
not  yet  feen  it  proved,  that  nature  docs,  any  more  than  art,  afford  us  a  true  elemen- 
tary earth  j  at  leafl  I  can  fay,  that  fome,  which  feem  to  be  of  the  more  fimple  fort, 
I  found  upon  examination  to  have  qualities  not  afcribed  to  pure  earth.  For  though 
tobacco-pipe  clay,  by  reafon  of  its  fixity,  whitenefs,  and  infipidnefs,  and  its  lying 
oftentimes  deep  enough  beneath  the  i'urf  ace  of  the  ground,  may,  as  probably  as  al- 
moft  any  other  native  earth  we  know,  be  looked  upon  as  elementary  j  yet  tobacco- 
pipes  well  baked  may  fomctimes  be  made  to  ftrikc  fire.  And  I  have  more  than  once 
tried,  that  by  brifkly  rubbing  two  pieces  of  a  new  tobacco-pipe,  one  againft  another, 
they  would  in  a  minute  or  two  of  an  hour  grow  warm  •,  and  being"  immediately  fmclt 
to,  manifeftly  afford  a  rank  odour,  between  fulphureous  and  bituminous,  almoft 
like  that,  which  proceeds  from  pebbles  or  fl'nts,  when  they  are  rubbed  hard 
againft  one  another.  As  if  tobacco-pipe  clay  were  not  a  true  earth,  but  a  fine  whit? 
fand,  conlifting  of  grains  too  fmall  to  be  diftinftly  taken  notice  of,  like  thole  of 
other  fand.  On  which  occafion  I  fhall  add,  that  I  found,  by  a  hydroftatical  trial, 
that  its  fpecific  gravity  was  but  little  differing  from  that  of  pebbles,  its  proportion  n 
weight  to  water  of  the  fame  bulk  being  as  two  and  a  quarter  to  one.  A  tobacco- 
pipe  may  alio  be  lbmewhat  melted  by  a  very  vehement  fire  (for  a  lefs  will  fcarce  ferve 
the  turn)  as  may  be  argued  from  this,  that  it  may  by  fuch  a  fire  be  brought  to  bend. 

Poitcti-ANE,  or  the  matter,  whereof  China  dilhts  are  made,  is  not,  as  (bme tra- 
vellers and  learned  men  h;;ve  fondly  imagined,  a  con-pofition,  that  requires  to  be 
buried  under  ground,  for  1  know  not  how  many  years,  to  ripen  it  into  pnrcelane  \ 
but  as  fome  late  authors  inform  us,  and  as  I  have  been  afTurcd  by  a  perfbn,  that  went 
purpofely  to  that  place  in  China,  that  is  fo  famous  for  the  making  of  porcekne  vef- 
fels,  it  is  a  pure  fort  of  clay  •,  but  yet  this  I  find  not  to  be  elcirentaiy  earth.  For 
befides  that  I  have  obferved,  that  a  violent  fire  will  make  it  fomewhat  melt;  1  find, 
that  with  fteel  it  will  calily  enough  ftrikc  fire  almofl  like  a  Mint.  The  lik  1  have 
obferved  in  porcellane  very  artificially  imita:cd  with  a  fort  of  Knglifh  ciay.  And  I 
found  too,  that  the  matter  even  of  dark-coloured  jugs  of  the  better  fort,  and  well 
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baked,  would  with  a  fleel  afford  fparks  of  fire.  I  forgot  to  tell  you,  when  I  was 
fpcaking  or*  fine  porcelane,  that  I  found  its  fpecific  gravity  to  be  very  near  the  fame 
■with  that  of  flints,  and  tobacco-pipe  clay.  But  I  remember  I  went  once  to  vifit  a 
grove  or  pit,  where  at  the  depth  ot  divers  yards,  they  were  wont  to  dig  up  a  certain 
white  earth,  which  diflilled,  by  an  acquaintance  of  mine,  afforded  a  liquor,  that  was 
put  into  my  hand  to  try,  and  which  I  found  to  be  very  rich  in  a  volatile  fait,  that 
tailed  and  fmelt  much  like  fpirit  of  urine,  or  hartfhom,  and  had  almofl  the  fame 
effects  in  changing  the  colours  of  fome  bodies,  and  precipitating  of  others.  I  re- 
member too,  that  I  found  by  the  operation  of  a  mcnflruum  or  two  upon  tripoli,  that» 
as  white  and  pure  a  virgin  earth  as  it  feemed,  yet  it  was  not  elementary:  and,  on 
the  other  fide,  a  matter  of  fome  Englifh  mines  having  prcfented  me,  among  other 
minerals,  which  he  knew  not  what  to  make  of,  a  very  white  fubffance,  whereof  he 
had  (tore,  which  he  thought  an  earth,  and  which  was  judged  by  an  excellent  artificer, 
much  converlant  with  tripoli,  to  be  finer  even  than  that  earth,  I  gucfled  it  upon  exa- 
mination to  be  a  kind  of  talc,  whofe  leaves  were  exceeding  fine  and  minute.  The 
refulc  of  thefc  relations  may  be,  not  only,  that  we  may  yet  retain  our  doubts,  whe- 
ther the  alienors  of  elementary  earth  can  fhew  us  any  native  fubflance,  that  deferves 
that  name;  but  alio,  whether  thofe  things,  that  remain  after  chymical  analyfcs, 
though  they  have  all  the  qualities,  that  are  judged  fufficicnt  to  denominate  a  portion 
of  matter,  earth,  may  not  yet  either  be  compounded  bodies,  or  be  endowed  with 
qualities,  which  belong  not  to  fimplc  earth.  To  explain  and  confirm  which,  I  ffiall 
give  an  inftancc  in  fome  quick-lime,  that  I  purpofely  examined.  For  though  it  had 
been,  by  frequent  ablutions  in  warm  water,  carefully  dulcified,  and  fo  was  as  well 
infipid,  as  fixt,  and  indiflbluble  in  water;  yet  I  found,  I  could  readily  diflblve  it  in 
divers  menflruums,  and  even  fpirit  of  vinegar  :  whereas  true  elementary  earth  ought 
to  be  as  well  indiflbluble  in  fuch  liquors  as  in  water. 

If  I  had  not  been  to  deal  with  chymifls,  but  Ariflotelians,  I  might  have  faved  my- 
felf the  labour  of  folicitoufly  endeavouring  to  prove,  that  earth  and  water  may  each 
of  them  be  produced  from  bodies  of  a  differing  nature  from  it.  For  though  the 
Peripatetics  will  not  allow  the  whole  elements  to  nave  been  produced,  became  they 
look  upon  them  as  integrant  parts  of  the  world,  which  Arijlotle  laborioufly  (though 
not  totally)  maintains  to  be  eternal-,  yet  the  portions  of  the  elements  they  will  have 
to  be  interchangeably  tranfmutablc.  So  that  what  was  once  water  may  be  earth,  and 
earth  may,  by  intermediate  alterations,  be  turned  into  water. 

But  thofe  I  have  to  do  with,  being  the  vulgar  chymifls,  who  will  have  the  material 
principles  or  fimple  ingredients  of  mixt  bodies  co-eval  with  the  world,  and  uncapable 
of  being  either  deflroyed  or  produced ;  it  was  not  allowable  for  me  to  proceed  upon 
the  Ariftotclian  hypothefu,  of  the  tranfmutablenefs  of  what  they  call  elements ;  cf- 
pecially  becaufe,  that  though  I  do  admit  it,  as  it  is,  according  to  my  opinion,  a 
part  of  a  more  general  truth ;  yet  I  do  not  think,  they  have  well  proved  it  by  their 
argumcnts  :  which  fince  I  myfelf  do  not  like,  I  think  it  were  dif-tngenuous  to  prefs  ' 
them  upon  others.  And  without  having  recourfe  to  their  dodrine,  there  will  occur 
fome  other  particulars,  that  may  be  added  to  thofe  already  mentioned,  to  countenance 
the  produciblcncfs  of  the  principles  of  mixt  bodies,  in  fome  other  papers,  that  are 
to  follow  thefc  notes ;  though  in  flri&ncfs  I  was  not  obliged  to  fay  fo  much,  as  I  have 
already  faid,  fince  pretending  to  call  in  qucflion  no  more  than  the  three  hypoflatical 
principles  of  the  chymifls,  I  might  eafily  have  excufed  myfelf  for  having  let  alone 
the  production  of  water  and  earth ;  fince  the  generality  of  chymifls  reckon  not  thofe 
bodies  amongfl  their  hypoflatical  principles,  but  look  upon  them,  as  receptacles,  or. 
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as  others  would  have  them  recrements  of  thefc,  or  as  on  fome  other  account, 
related  to  them.  But  I  was  not  willing  to  omit  water  and  earth,  becaule  fome 
of  the  more  learned  of  the  modern  Spayyrilts  have  adopted  them  into  the  number 
of  the  principles  of  mixt  bodies ;  and  becaule  I  find  by  experience,  that  in  chy- 
mical  analyfcs  they  arc  at  leaft  as  often  to  be  met  with,  as  fome  of  the  prin- 
ciples confeffcdly  hypoftatical.  But  what  has  been  delivered  about  earth  and 
water  having  much  added  to  the  bulk  of  thefe  notes,  it  is  time  I  mould  put  a  period 
to  this  part  of  them,'  in  reference  to  which  I  hope  it  will  be  confidercd,  that  I  do  not 
pretend,  that  every  fingle  experiment  by  me  alleged  does  fu/ficicntly  prove,  that  the 
body  obtained  by  it  was  in  the  ftridbrft  fenfe  produced.  For  if  the  feverdl  experiments, 
and  other  proofs,  do  in  conjunction,  and,  as  it  were  in  a  body,  make  up  a  good  ar- 
gument, that  the  ingredients  they  relate  to,  may  be  produced  ;  it  is  as  much  as  will, 
1  hope,  be  expected  from  thefe  notes,  which  having  been  written  by  way  of  appendix 
to  the  Sceptical  Cbymifl,  may  be  allowed,  as  well  as  that  book,  to  employ  fome  proofs, 
not  altogether  cogent,  and  may  be  judged  not  improper,  though  lome  of  the  argu- 
ments propofed  in  them,  to  Ihew,  that  chymical  principles  arc  not  all  ingcncrable  and 
indeftruiftible,  mould  be  but  mccrly  probable.  And  yet  this  I  mail  venture  to  inti- 
mate, that  vulgar  chymifts  ana"  Ariftotelians  may  nor,  perchance,  find  it  fo  cafy  a 
thing,  as  it  is  like  many  of  them  will  imagine,  to  confute  divers  paflages  of  the  fore- 
going trail  •,  fmce  probably  their  objections  will  fuppofe  fomething  or  other,  which, 
though  taken  for  granted  among  them,  and  perhaps  by  feveral  other  learned  men,  I 
do  not  admit  as  true,  or  think  demonftrable,  but  rather  qiieftionable,  upon  very 
rational  grounds.  And  though  perhaps  I  lhould  not  have  brought  in  fome  of  the 
experiments  mentioned  in  the  preceding  notes,  if  I  had  not  had  a  mind  to  throw  to- 
gether what  I  thought  might  contribute  to  fo  ufeful  a  thing,  as  a  natural  hiftory  of 
chymical  principles,  on  which  others,  if  not  I,  may  hereafter  ground  a  theory  of 
them  yet  this  may  alfo  deferve  to  be  confidered,  that  if  any  of  the  foregoing  ex- 
periments, though  never  fo  few,  do  really  prove  (as  it  is  like  fome  of  them  will  be 
judged  to  do)  that  any  one  of  the  chymical  principles  may  be,  de  novo,  produced  , 
that  alone  will  fuffice  to  deftroy  the  univerfality  and  intireneft  of  their  hypothefis  \  and: 
befides  give  caufe  to  fufpeft,  that  by  further  induftry,  the  produciblends  of  other 
principles  alfo  may  be  difcovcrcd. 
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Tie  PREFACE. 

HAVING,  in  convenient  places  of  the  following  treatife,  mentioned  the  mo- 
tives, that  induced  me  to  write  it,  and  the  fcope  I  propofed  to  myfclf  in  it,  I 
think  it  fuperfluous  to  entertain  the  reader  now  with  what  he  will  meet  with  hereafter. 
And  I  mould  judge  it  need  lei's,  to  trouble  others,  or  myfclf,  with  any  thing  of  pre- 
face-, were  it  not,  that  I  can  fcarce  doubt,  but  this  book  will  fall  into  the  hands  of 
fome  readers,  who  being  unacquainted  with  the  difficulty  of  attempts  of  this  nature, 
will  think  it  ftrange  that  I  Jhould  publilh  any  thing  about  colours,  without  a  par- 
ticular  theory  of  them.  But  I  dare  expect,  that  intelligent  and  equitable  readers  will 
confider  on  my  behalf,  that  the  profefTed  defign  of  this  treatife  is  to  deliver  things 
rather  hiftorical  than  dogmatical,  and  confequently,  if  I  have  added  divers  new  fpe- 
eulative  confiderations  and  hints  which  perhaps  may  afford  no  defpicable  affiftance 
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towards  the  framing  of  a  folid  and  comprehenGve  hypothecs,  I  have  done  at  lealt 
as  much  as  I  promifed,  or  as  the  nature  of  my  undertaking  exacted.    But  another 
thing  there  is,  which  if  it  fhould  be  objected,  I  fear  I  mould  not  be  able  fo  'eafily  to 
anfwer  it ;  and  that  is,  that  in  the  following  trcatife  (cfpecially  in  the  third  part  of  it) 
the  experiments  might  have  been  better  marfhalled,  and  fome  of  them  delivered  in 
fewer  words.    For  I  mull  confefs,  that  this  Effay  was  written  to  a  private  friend,  and 
that  too  by  fnatches,  at  feveral  times  and  places,  and  (after  my  manner)  in  loofc 
meets,  of  which  I  oftentimes  had  not  all  by  me  that  I  had  already  written,  when  I 
was  writing  more  i  fo  that  it  needs  be  no  wonder  if  all  the  experiments  be  not  ranged 
to  the  beft  advantage,  and  if  fome  connexions  and  confecutions  of  them  might  eafily 
have  been  mended  :  efpecially  fince,  having  carelefsly  laid  by  the  loofe  papers,  for 
feveral  years  after  they  were  written,  when  I  came  to  put  them  together  to  dilpatch 
them  to  the  prefs,  I  lound  fome  of  thofe  I  reckoned  upon,  to  be  very  unfeafonably 
wanting.    And  to  make  any  great  change  in  the  order  of  the  reft  was  more  than  the- 
printer's  importunity,  and  that  of  my  own  avocations  (and  perhaps  alfo  confiderable 
follicitations)  would  permit.    But  though  fome  few  preambles  of  the  particular  ex- 
periments might  have  (perchance)  been  fpared,  or  fhortened,  if  I  had  had  all  my 
papers  under  my  view  at  once  i  yet  in  the  moil  of  thofe  introductory  paffages,  the 
reader  will  (I  hope)  find  hints,  or  advertifements,  as  well  as  tranfitions.    If  I  fome- 
times  fcem  to  infill  long  upon  the  circumftanccs  of  a  trial,  I  hope  I  (hall  be  eafily 
excufed  by  thofe,  that  both  know  how  nice  divers  experiments  of  colours  are,  and 
confider,  that  1  was  not  barely  to  relate  them,  but  fo  as  to  teach  a  young  gentleman 
to  make  them.    And  if  I  was  not  follicitous  to  make  a  nicer  divifion  of  the  whole 
trcatife,  than  into  three  parts,  whereof  the  one  contains  fome  confutations  about 
colours  in  general ,  the  other  exhibits  a  fpecimen  of  an  account  of  particular  colours, 
exemplified  in  whitcnefs  and  blackncfs;  and  the  third,  promifcuous  experiments 
about  the  remaining  colours  (efpecially  red)  in  order  to  a  theory  of  them  :  if,  I  fay, 
1  contented  my felf  with  this  eafy  divifion  of  my  difcourfe,  it  was  perhaps,  becaufe  I 
did  not  think  it  lb  neceffary  to  be  curious  about  the  method  or  contrivance  of  a  trea- 
tife,  wherein  I  do  not  pretend  to  prefent  my  reader  with  a  r.ompleat  fabric,  or  fo 
much  as  model ;  but  only  to  bring  in  materials  proper  for  the  building.    And  if  I 
did  not  well  know,  how  ingenious  the  curiofity  and  civility  of  friends  makes  them,  to 
perfuadc  men  by  fpecious  allegations,  to  gratify  their  defires  •,  I  fhould  have  been 
made  to  believe  by  perfons  very  well  qualified  to  judge  of  matters  of  this  nature,  that 
the  following  experiments  will  not  need  the  addition  of  accurate  method  and  fpe- 
culative  notions  to  procure  acceptance  for  the  treatife  that  contains  them.    For  it 
hath  been  rcprefented,  that  in  mod  of  them,  as  the  novelty  will  make  them  fur- 
prizing,  and  the  quicknels  of  performance  keep  them  from  being  tedious;  fo  the 
fenfible  changes,  that  are  effected  by  them,  are  fo  manifeft,  fo  great,  and  fo  fudden, 
that  fcarce  any  will  be  difplcafed  to  fee  them,  and  thofe  that  arc  any  thing  curious  will 
fcarce  be  able  to  fee  them,  without  finding  themlelves  excited  to  make  reflections  upon 
them.    But  though  with  me,  who  love  to  meafure  phyfical  things  by  their  ufc,  not 
tlicir  ftrangenefs,  or  prettinefs,  the  partiality  of  others  prevails  not  to  make  me 
over-value  thefe,  or  look  upon  them  in  thcmfclvcs  as  other  than  trifles ;  yet  I  con- 
f-fs,  tliat  ever  fince  I  did  divers  years  ago  ffiew  fome  of  them  to  a  learned  company 
of  Viriucfi^  fo  many  perfons  of  differing  conditions,  and  even  fexes,  have  been  cu- 
rious to  lie  them,  and  pleated  not  to  diflike  them,  tfiat  I  cannot  defpatr,  but  that  by 
complying  with  thofe  that  urge  the  publication  of  them,  Lmay  both  gratify  and  ex- 
cite the  curious,  and  lay  perhaps  a  foundation,  whereon  cither  others  or  myfclf  may 
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in  time  fupcrftrutt  a  fubftantial  theory  of  colours.    And  if  ArifiotU^  after  his  mailer 
Plato,  have  rightly  obferved  admiration  to  be  the  parent  of  philofophy,  the  wonder, 
fome  of  thefe  trifles  have  been  wont  to  produce  in  all  forts  of  beholders,  and  tiic 
accefs  they  have  fometimes  gained  even  to  the  clofcts  of  ladies,  fcem  to  promife,  that 
wfince  the  fubject  is  fo  pleating,  that  the  fpeculation  appears  as  delightful  as  difficult; 
fuch  eafy  and  recreative  experiments,  which  require  but  little  time,  or  charge,  or 
trouble  in  the  making,  and  when  made  arc  fcnfible  and  furprizing  enough,  may  con- 
tribute more  than  others  (far  more  important,  but  as  much  more  difficult)  to  recom- 
mend thofc  parts  of  learning  (chymiftry  and  corpufcular  philofophy)  by  which  they 
have  been  produced,  and  to  which  they  give  tellimony  even  to  fuch  kind  of  perfons, 
as  value  a  pretty  trick  more  than  a  true  notion,  and  would  fcarce  admit  philofophy, 
if  it  approached  them  in  another  drefs.    Without  the  (Irangenefs  or  endearments  of 
plcufantncfs  to  recommend  it,  I  know,  that  I  do  but  ill  confult  my  own  advantage 
in  the  confenting  to  the  publication  of  the  following  treatife  :  for  thofc  things,  which, 
whiHl  men  knew  not  how  they  were  performed,  appeared  lb  ftrange,  will,  when  the 
way  of  making  them,  and  the  grounds  on  which  I  devifed  them,  ftull  be  public, 
quickly  lofe  all,  that  their  being  rarities,  and  their  being  thought  myfteries,  contri- 
buted to  recommend  them.    But  it  is  fitter  for  mountebanks  than  naturalifts  to  dc- 
fire  to  have  their  difcovcrics  rather  admired  than  underftood  ;  and  for  my  part  I  had 
much  rather  deferve  the  thanks  of  the  ingenious,  than  enjoy  the  applaufe  of  the 
ignorant.    And  if  I  can  fo  far  contribute  to  the  difcovery  of  the  nature  of  colours, 
as  to  help  the  curious  to  it,  I  Hull  have  reached  my  end,  and  faved  myfelf  fome 
labour,  which  elfc  I  may  chance  to  be  tempted  to  undergo  in  profecuting  that  fub- 
jecl,  and  adding  to  this  treatife,  which  I  therefore  call  a  hiftory,  becaufe  it  chiefly 
contains  matters  of  fad,  and  which  hiftory  the  title  declares  me  to  look  upon  but  as 
begun.  Becaufe  though  that  above  a  hundred,  not  to  fay  a  hundred  and  fifty  experiments 
(fome  loofe,  and  others  interwoven  amongft  the  difcourfes  themielvcs)  may  fuffice  to 
give  a  beginning  to  a  hiftory  not  hitherto,  that  I  know,  begun  by  any  ;  yet  the  fub- 
jc&  is  fo  fruitful,  and  fo  worthy,  that  thofe,  who  arc  curious  or  thefe  matters,  will 
be  far  more  wanting  to  thcmlelves  than  I  can  fufpecr.,  if  what  I  now  publifti  prove 
any  more  than  a  beginning.    For,  as  I  hope  my  endeavours  may  afford  them  fome 
afliftance  towards  this  work,  fo  thofc  endeavours  are  too  much  unfinifhed  to  give  them 
any  difcouragement,.  as  if  there  were  little  left  for  others  to  do  towards  the  hiftory  of 
colours. 

For  (firft)  I  have  been  willing  to  leave  unmentioned  the  moft  part  of  thofe  pha;- 
nomena  of  colours,  that  nature  prefents  us  of  her  own  accord  (that  is,  without  being 
guided  or  over-ruled  by  man  ,)  fuch  as  the  different  colours,  that  leveral  forts  of  fruits 
pafs  through. before  they  are  perfeclly  ripe,  and  thofe  that  appear  upon  the  fading  of 
flowers  and  leaves,  and  the  putrefaction  (and  its  feveral  degrees)  of  fruits,  &c.  toge- 
ther with  a  thoufand  other  obvious  inftanccs  of  the  changes  of  colours.  Nor  have  I 
much  meddled  with  thofe  familiar  phamomena,  wherein  man  is  not  an  idle  fpc&ator ; 
fuch  as  the  greennefs  produced  by  fait  in  beef  much  powdered,  and  the  rednefs  pro- 
duced in  the  fhells  of  lobflcrs  upon  the  boiling  of  thole  rifhes  :  for  1  was  willing  to 
leave  the  gathering  of  cblcrvations  to  thofe,  that  have  not  the  opportunity  to  make 
experiments.  And  for  the  fame  reafons,  among  others,  I  did  purpofely  omit  the 
iianferous  practice  of  tradesmen  about  colours  -,  as  the  ways  of  making  pigments, 
of  blanching  wax,  of  dying  fcarlet,  Uc.  thougli  to  divers  of  them  I  be  not  a 
itrar.gcr,  and  of  fome  I  have  myfelf  made  trial. 
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Next  I  did  purpofely  pafs  by  divers  experiments  of  other  writers  that  I  had  made 
trial  of  (and  that  not  without  regiftring  fome  of  their  events)  unlefs  I  could  fome 
way  or  other  improve  them ;  becaufe  I  wanted  leifure  to  infert  them,  and  had  thoughts 
of  profecuting  the  work  once  begun,  of  laying  together  thole  I  had  examined  by  them- 
lelvcs,  in  cafe  of  my  not  being  prevented  by  others  diligence.  So  that  there  remains 
not  a  little,  among  the  things  that  are  already  publifhcd,  to  employ  thofe,  that  have 
a  mind  to  excrcifc  themfclvcs  in  repeating  and  examining  them.  And  I  will  not 
undertake,  that  none  of  the  things  delivered,  even  in  this  treatifc,  though  never  fo 
faithfully  fct  down,  may  not  prove  to  be  thus  far  of  this  fort,  as  to  afford  the  curious 
lbmewhat  to  add  about  them.  For  I  remember,  that  1  have  fomcwherc  in  the  book 
itlelf  acknowledged,  that  having  written  it  by  matches,  partly  in  the  country  and 
partly  at  unfeafonable  times  of  the  year,  when  the  want  of  fit  inftruments,  and  of  a 
competent  variety  of  flowers,  falts,  pigments,  and  other  materials,  made  me  leave 
fome  of  the  following  experiments  (eipecially  thofe  about  emphatical  colours)  far 
more  unfinilhed  than  they  fliould  have  been,  if  it  had  been  as  eafy  for  me  to  fupply 
what  was  wanting  to  compleat  them,  as  to  difcern.  Thirdly,  to  avoid  difcouraging 
the  young  gentleman  I  call  Pyropbilus,  whom  the  lefs  familiar  and  more  laborious 
operations  of  chymiftry  would  probably  have  frighted,  I  purpofely  declined,  in 
what  I  writ  to  him,  the  fetting  down  any  number  of  fuch  chymical  experiments,  as 
by  being  very  elaborate  or  tedious,  would  either  require  much  fkill,  or  excrcife  his 
patience.  And  yet  that  this  fort  of  experiments  is  exceedingly  numerous,  and  might 
more  than  a  little  enrich  thehiftory  of  colours,  thofe  that  are  verfed  in  chymical  pro- 
cefl'es  will,  I  prefume,  eafily  allow  me. 

And  (laftly)  for  as  much  as  I  have  occafion  more  than  once  in  my  feveral  writings 
to  treat  either  purpofely  or  incidentally  of  matters  relating  to  colours,  I  did  not,  per- 
haps, conceive  mylelf  obliged  to  deliver  in  one  treatifc  all  that  I  would  fay  concern- 
ing that  fubjec't. 

.  But  to  conclude,  by  fumming  up  what  I  would  fay  concerning  what  I  have,  and 
what  I  have  not  done,  in  the  following  papers  ;  I  fhall  not  (on  the  one  fide)  deny, 
that  confidering,  that  I  pretended  not  to  write  an  accurate  treatifc  of  colours,  but 
an  occafional  eflay  to  acquaint  a  private  friend  with  what  then  occurred  to  me  of  the 
things  I  had  thought  or  tried  concerning  them ;  I  might  prefume  I  did  enough  for 
once,  if  I  did  clearly  and  faithfully  fct  down,  though  not  all  the  experiments  I  could, 
yet  at  lead  fuch  a  variety  of  them,  that  an  attentive  reader,  that  lhall  confidcr  the 
grounds  on  which  they  have  been  made,  and  the  hints  that  are  purpofely  (though 
difperfedly)  couched  in  them,  may  cafily  compound  them,  and  otherwife  vary  them, 
fo  as  very  much  to  incrcalc  their  number.  And  yet  (on  the  other  fide)  I  am  fo  fen- 
fible  both  of  how  much  I  have,  either  out  of  neccflUy  or  choice,  left  undone,  and  of 
the  fruitfulncfs  of  the  fubject  I  have  begun  to  handle;  that  though  I  had  performed 
far  more  than  it  is  like  many  renders  will  judge  I  have,  I  fhould  yet  be  very  free  to 
let  them  apply  to  my  attempts  that  of  Seneca,  where  having  fpoken  of  the  lhidy  of 
nature's  mylteries,  and  particularly  of  the  caul'e  of  earthquakes,  he  fubjoins  ;  Nulla  L.  Anui 
res  cor.fummala  eft  dttm  incipit.  Nec  in  bac  tantum  re  omnium  maxima  ac  involutiffimd,  in  S™*m 
qua  ciiam  cum  multum  actum  eri/y  omnis  *tas,  quod  agat,  invenict ;  fed  in  omni  alio  ne-Q?x«.L 
goiio,  longs  jemper  a  f erf  eel o  fuere  principle. 
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Fribvdly  Reader, 

HERE  is  prefcnted  to  thy  view  one  of  the  abftrufeft  as  well  as  the  genteeleft 
fubjects  of  natural  philofophy,  the  Experimental  Hiftory  of  Colours  •,  which, 
though  the  noble  author  be  pleafed  to  think  but  begun,  yet  I  mult  take  leave  to  fay, 
that  I  think  it  fo  well  begun,  that  the  work  is  more  than  half  difpatched.  Concern- 
ing which  I  cannot  but  give  this  advertifement  to  the  reader,  that  I  have  heard  the 
author  exprefs  himfelf,  that  it  would  not  furprize  him,  if  it  fhould  happen  to  be  ob- 
jected, thatfomeof  thefe  experiments  have  been  already  publifhed,  partly  by  chy- 
mtfb,  and  partly  by  two  or  three  very  frefh  writers  upon  other  fubjects.  And  though 
the  number  of  thefe  experiments  be  but  very  i'mall,  and  though  they  be  none  of  the 
conlidcrableft,  yet  it  may  on  this  occafion  be  further  reprelented,  that  it  is  eafy  for 
our  author  to  name  feveral  men  (or  whofe  number  I  can  truly  name  myfelf)  who  re- 
member either  their  having  feen  him  make,  or  their  having  read  his  accounts  of  the  ex- 
periments delivered  in  the  following  tract  fe.  e-.-.il  years  finer,  and  long  before  the  pub- 


could  do  it  without  any  great  inconvenience)  he  hath  ftaick  out  experiments,  which  he 
had  tried  many  years  ago,  becaufe  Ik-  Iince  round  them  divulged  by  perfons,  from  whom 
he  had  not  the  lead  hint  of  them.  Which  yet  is  not  touched,  with  defign  to  reflect  upon 
any  ingenious  man,  as  if  he  were  a  plagiary  :  for,  though  our  generous  author  were 
not  relervcd  enough  in  (hewing  his  experiments  to  thofe  that  exprefled  a  curiofity  to  fee 
them  (amortgft  whom  a  very  learned  man  hath  been  pleafed  publickly  to  acknowledge 
it  fcveral  years  *-,)  yet  the  fame  thing  may  be  well  enough  lighted  on  by  perfons,  that 
know  nothing  of  one  another.  And  efpecully  chymical  laboratories  may  many  times 
afford  the  fame  phenomenon,  about  colours,  to  feveral  perfons,  at  the  fame  or  differ- 
ing times.  And  as  for  the  few  phenomena  mentioned  in  the  fame  chymical  writers, 
as  well  as  in  the  following  treatife,  our  author  hath  given  an  account,  why  he  did 
not  decline  rejecting  them  in  the  annotations  upon  the  47th  experiment  of  the  third 
part.  Not  here  to  mention,  what  heellewherc  faith,  to  Ihcw  what  ufc  may  bejulti- 
fiably  made  of  experiments  not  of  his  own  deviling  by  a  writer  of  natural  hiftory, 
if,  what  he  employs  of  other  mens,  be  well  examined  or  verified  by  himlelf. 

In  the  mean  time,  this  treatife  is  fuch,  that  there  needs  no  other  invitation  to  per- 
ufe  it,  but  that  it  is  compofed  by  one  of  the  deepeft  and  moft  indefatigable  fearchers 
of  nature,  which,  I  think  the  world,  as  far  as  I  know  it,  affords.  For  mine  own 
part,  I  feel  a  fecret  joy  within  me,  to  fee  fuch  beginnings  upon  fuch  themes,  it  being 


ftOp  here,  but  go  on  and  profper  in  the  difquilition  of  the  other  principal  colours, 


*  He  that  defires  more  inttances  of  this  kind  and  matter,  that  acrording  to  this  doflrine  may  much  help 
the  theoty  of  colours,  and  particularly  the  force  both  of  fulphurcons  and  volatile,  af  likewife  of  alkali- 
zate  and  acid  falls,  and  in  what  particulars  colours  likely  depend  not  in  their  caul'ation  from  any  fait  at 
all ;  may  beg  his  information  from  Mr.  Byte,  who  hath  force  while  iince  honoured  me  with  the  fight  of 
his  papers  concerning  this  fubjefl,  containing  many  excellent  experiments,  made  by  him  for  the  eluci- 
dation of  this  doftrine,  &t.  Dr.  /t.  Sbarrxk,  in  his  ingenious  and  ufeful  fitjltry  e/  lit  Prcfagatitm  tuii 
Imfrtvtmnt  of  regttailti,  publiflied  in  the  year  1660. 
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green,  red,  and  yellow.  The  reafoning  faculty  fet  once  afloat  will  be  carried  on,  and 
that  with  eafe-,  efpecially,  when  the  productions  thereof  meet,  as  they  do  here,  with 
fo  greedy  an  entertainment  at  home  and  abroad.  I  am  confident,  that  the  Royal 
Society,  lately  conftituted  by  his  moft  Excellent  Majefty  for  improving  Natural 
Knowledge  will  judge  it  their  intereft  to  exhort  our  author  to  the, profceujipapf  thp 
argument ,  confldering,  how  much  it  is  their  defign  and  bulincfs  to  accumulate  .a  good 
Hock  of  fuch  accurate  obfervations  and  experiments,  as  may  afford  them  and  their 
offspring  genuine  matter  to  raife  a  mafculine  philofophy  upon,  whereby  the  mind  of 
man  may  De  ennobled  with  the  knowledge  of  folid  truths,  and  the  life  of  man  be- 
nefited with  ampler  accommodations,  than  it  hath  been  hitherto. 

Our  great  author,  one  of  the  pillars  of  that  illuftrious  corporation,  is  conftantly 
furnifhing  large  lymbolas  to  this  work ;  and  is  now=  fallen,  as  you  fee,  upon  fo  com- 
prehenfive  and  important  a  theme,  as  will,  if  infifted  on  and  compleatcd,  prove  one 
of  the  confiderableft  pieces  of  that  ftrucrure.  Towhich  if  he  fhall  pleafe  to  add  his 
treatii'e  of  heat  and  flame,  as  he  is  ready  topublifhhis  experimental  accounts  of  cold  t 
I  efteem,  the  world  will  be  obliged  to  him  for  having  Jhewed  them  both  the  right  and 
left-hand  of  nature,  and  the  operations  thereof. 

The  confldering  reader  will  by  this,  very  treatife  fee  abundant  caufe  to  follicit  the 
author  for  more.  Sure  I  am,  that  whatever  of  the  productions  of  his  ingeny 
comes  into  foreign  parts  (where  I  am  happy  in  the  acquaintance  of  many  intelbgent 
friends)  is  highly  valued ;  and  to  my  knowledge,  there  are  thofc  among  the  French, 
that  have  lately  begun  to  learn  Engiifh,  -  on  purpofe  to  enable  themfelves  to  read  his 
books,  being  impatient  of  their  traduction  into  Latin.  If  I  durft  fay  all  I  know  of 
the  elogics  received  by  me  from  abroad  concerning  Aim,  I  fhould  perhaps  make  ,  this 
preamble  too  prolix,  and  certainly  offend  the  mode  (Vy  of  our  author. 

Wherefore  I  fhall  leave  this,  and  conclude  with  dcliring  the  reader,  that  if  he 
meet  with  other  faults  befides  thofe  that  the  Errata  take  notjee  of  (as  I  believe  he 
may)  he  will  pleafe  to  confidcr  both  the  weakness  of  the  author's  eyes  for  not  re- 
viewing, and  the  manifold  avocations  of  the  publisher  for  not  doing  his  part ;  who 
taketh  his  leave  with  inviting  thofe,  that  have  alio  conftdered  tins  nice  labject- expe- 
rimentally, to  follow  the  example  of  our  noble  author,  and  inapart  fuch  and  the  like 
performances  to  the  now  very  inquifitive  world.  iFarewel. 

i  J/.  O. 
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CHAP.  I. 

i  ■  T  HAVE  feenyou  fo  paflionately  addiftcd,  Pyropbilus,  to  the  delightful  art  of 
1  limning  and  painting,  that  I  cannot  but  think  myfclf  obliged  to  acquaint  you 
with  fome  of  thofe  things  that  have  occurred  to  me  concerning  the  changes  of  co- 
lours. And  I  may  expeft  that  I  (hall  as  well  ferve  the  Virtuofi  in  general,  as  gratify 
you  in  particular,  by  furniftiing  a  perfon,  who,  I  hope,  will  both  improve  my  com- 
munications, and  communicate  his  improvements,  with  fuch  experiments  and  obfer- 
vations  as  may  both  invite  you  to  enquire  fcrioufly  into  the  nature  of  colours,  and 
aflift  you  in  the  inveftigation  of  it.  This  being  the  principal  fcope  of  the  following 
trad,  I  Ihould  do  that  which  might  prevent  my  own  defign,  if  I  ihould  here  attempt 
to  deliver  you  an  accurate  and  particular  theory  of  colours  •,  for  that  were  to  prelent 
you  with  what  I  defire  to  receive  from  you  •,  and,  as  far  as  in  me  lay,  to  make  that 
ltudy  needlefs,  to  which  I  would  engage  you. 

2.  Wherefore  my  prefent  work  (hall  be  but  to  divert  and  recreate,  as  well  as 
excite  you  by  the  delivery  of  matters  of  faft,  fuch  as  you  may  for  the  moft  part  try 
with  much  eafe,  and  poflibly  not  without  fome  delight.  And  left  you  fhould  expeft 
any  thing  of  elaborate  or  methodical  in  what  you  will  meet  with  here,  I  mult  confcfs 
to  you  before-hand,  that  the  feafons  I  was  wont  to  ehulc  to  devife  and  try  experiments 
about  colours,  were  thofe  days,  wherein  having  taken  phyfic,  and  finding  myfclf  as 
unfit  to  fpeculate,  as  unwilling  to  be  altogether  idle,  I  chofe  this  divcrfion  as  a  kind 
of  mean  betwixt  the  one  and  the  other.  And  I  have  the  lefs  fcrupled  to  fet  down  the 
following  experiments,  as  fome  of  them  came  to  my  mind,  and  as  the  notes  wherein 
I  had  fet  down  the  reft,  occurred  to  my  hands  ;  that  by  declining  a  methodical  way 
of  delivering  them,  I  might  leave  you  and  myfclf  the  greater  liberty  and  convenience 
to  add  to  them,  and  tranlpofe  them  as  (hall  appear  expedient. 

3.  Yea,  that  you  may  not  think  me  too  relerved,  or  look  upon  an  inquiry  made 
up  of  mere  narratives,  as  fomcwhat  jejune,  1  am  content  to  prcmife  a  few  confidc- 

rations, 
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rations,  that  now  offer  thcmfelves  to  my  thoughts,  which  relate  in  a  more  general 
■way,  either  to  the  nature  of  colours,  or  to  the  ftudy  of  it.  And  I  fhall  infert  an 
effay,  as  well  fpeculative  as  hiftorical,  of  the  nature  of  whitenefs  and  blacknefs,  that 
you  may  have  a  fpecimen  of  the  hiftory  of  colours,  I  have  fomctimes  had  thoughts 
of ;  and  if  you  diflike  not  the  method  I  have  made  ufe  of,  I  hope  you,  and  fome 
of  the  Virtuoli  your  friends,  may  be  thereby  invited  to  go  thorough  with  red,  blue, 
yellow,  and  the  reft  of  the  particular  colours,  as  I  h  ive  done  with  white  and  black, 
but  with  far  more  fagacity  and  fuccefs.  And  if  1  can  invite  ingenious  men  to  under- 
take fuch  talks,  1  doubt  not  but  the  curious  will  quickly  obtain  a  better  account  of 
colours,  than  as  yet  we  have,  lince  in  our  method  the  theorical  part  of  the  inquiry 
being  attended,  and  as  it  were  interwoven  with  the  hiftorical  conjectures,  the  pnilo- 
fophy  of  colours  will  be  promoted  by  the  indifputable  experiments. 

CHAP.  II. 

i.  f  |  %  O  come  then  in  the  firft  place  to  our  more  general  confiderations,  I  fhall 
J.    begin  with  faying  fomcthing  as  to  the  importance  of  examining  the  colours 
of  bodies.    For  there  are  fome,  efpecially  chymifts,  who  chink  that  a  confiderable 
diverfity  of  colours  does  conftantly  argue  an  equal  diverfity  of  nature,  in  the  bodies 
wherein  it  is  conlpicuous ;  but  I  confefs  I  am  not  altogether  of  their  mind :  for  not 
to  mention  changeable  taffaties,  the  blue  and  golden  necks  of  pigeons,  and  divers 
water-fowl,  rainbows  natural  and  artificial,  and  other  bodies,  whofc  colours  the  phi- 
lofophers  have  been  plcafed  to  call  not  real,  but  apparent  and  fantaftical ;  not  to  in- 
fill on  thefe,  I  fay  (for  fear  of  needlefsly  engaging  in  a  controverfy)  we  fte  in  parrots, 
goldfinches,  and  divers  other  birds,  not  only  that  the  contiguous  feathers  which  are 
probably  as  near  in  properties  as  place,  are  fome  of  them  red,  and  others  white,  fome 
of  them  blue,  and  others  yellow,  iSc.  but  that  in  the  feveral  parts  of  the  felf-fame 
feather  there  may  often  be  feen  the  greateft  difparity  of  colours.    And  fo  in  the 
leaves  of  tulips,  july-flowers,  and  fome  other  vegetables,  the  feveral  leaves,  and 
even  the  feveral  parts  of  the  fame  leaf,  although  no  difference  have  been  obferved  in 
their  other  properties,  arc  frequently  found  painted  with  very  different  colours.  And 
fuch  a  variety  wc  have  much  more  admired  in  that  lovely  plant  which  is  commonly, 
and  not  unjuftly  called  the  Marvel  of  Peru ;  for  of  divers  fcorcs  of  fine  flowers, 
which  in  its  feafon  that  gaudy  plant  does  almoft  daily  produce,  I  have  fcarce  taken 
notice  of  any  two  that  were  dyed  perfectly  alike.    But  though,  Pyro,  fuch  things 
as  thefe,  among  others,  keep  me  from  daring  to  affirm  that  the  diverficy  and  change 
of  colours  does  always  argue  any  great  difference  or  alteration  betwixt,  or  in  the 
bodies,  wherein  it  is  to  be  difcerned  •,  yet  that  oftentimes  the  alteration  of  colours 
does  fignify  confiderable  alterations  in  the  diipofition  of  parts  of  bodies,  may  appear 
in  the  extraction  of  tinctures,  and  divers  other  chymical  operations,  wherein  the 
change  of  colours  is  the  chief,  and  fomctimes  the  only  thing,  by  which  the  artirt 
regulates  his  proceeding ;  and  is  taught  to  know  when  'tis  fcalonable  for  him  to  leave 
off.    Inftances  of  this  fort  are  more  obvious  in  divers  forts  of  fruits,  as  cherries, 
plums,  &c.  wherein,  according  as  the  vegetable  lap  is  fwectned,  or  otherwife  ripen- 
ed, by  palling  from  one  degree  to  another  of  maturation,  the  external  part  or  the 
fruit  paffes  likewile  from  one  to  another  colour.    But  one  of  the  nobleft  inftances  I 
have  met  with  of  this  kind,  is  not  fo  obvious  ;  and  that  is  the  way  of  tempering  Heel 
to  make  gravers,  drills,  lprings,  and  other  mechanical  inftruments,  which  we  have 
divers  times  both  made  artificers  practile  in  our  prefence,  and  tried  ourfclves  after  the 

following 


The   txpERiM-EtiTAt  History 

following  manner.  Firft,  the  (lender  thed  to  be  ttempered  is  to  be  hardened  by  hear- 
ing as  much  of  it  as  is  requifke  among  glowing  coals,  till  it  be  flowing  . hot,  but  it 
muft  not  be  quenched  as  foon  as  k  is  ttdden  from  the  fire  (for  (that  would  wake  'it 
too  brittle,  and  fpoil  it)  btit  mutt  be  held  over  a  bafon  of  -water,  till  it  defcend  from  a 
White  heat  to  a  red  orie,  which  as  foon  5fc  everyou  perceive,  you  muft  immediately 
qtiench  as  much  as  you  deftre  to  harden  in  the  cold  water.  The  fteel  thus  rhardened 
will,  if  it  be  good,  look  fomewhat  white,  and  muft  be  made  bright  at  thc-and,  that 
its  change  of  colours  may  be  rth«rccOhft^icuou«',  and  than  holding  it  fo  in  the -flame 
of  a  candle,  that  the  bright  end  may  be,  for  about  half  an  inch  or  more,  out  of  ihe 
flame,  that  the  Imoak  do  not  fta'm  Or  fully  the  brightnefs  of  it,  you  fhall  after  a  while 
fee  that  clean  end,  "which  is  almoft  contiguous  to  the  aflame,  pafs  very  nimbly  from 
one  colour  to  another,  as  from  a  brighter  yellow,  ito  a  deeper  and  raddifh  yellow, 
which  artificers  call  a  fanguine  •,  and  from  that  to  a  fainter  firft,  and  then  a  deeper 
blue.  And  to  bring  home  this  experiment  to  our  prefent  purpofe,  it  is  found  by 
daily  experience,  that  each  of  thefe  lucceeding  colours  argue  fuch  a  change  made  in 
the  texture  of  the  fteel,  that  if  it  be  taken  from  thc  flame,  and  immediately  quenched 
in  the  tallow  ( whereby  it  is  fettled  in  whatever  temper  it  had  before)  when  it  is  yellow, 
it  is  of  fuch  a  hardnefs  as  makes  it  lit  for  gravers,  drills,  and  fuch  like  tools  -,  but  if 
it  be  kept  a  few  minutes  longer  in1  the- flame  till  it  grow  bloc,  it  becomes  much  fofter, 
and  unfit  to  make  I  gravers  for  metals,  'but  fit  to  make  fpriags  for' watches,  >and  fuch 
like  inftruments,  which  are  merefore  commonly  of  that  colour:  ami  if  the  fteel  be 
kept  in  the  flame,  after  this  deep  blue  hath  difdofed  itfelf*,  it  willgrowfo  foft,  -as  to 
need  to  be  new  hardened  again,  before  it  tan  be  brought  co  a  temper'  fit- for. drills  or 
penknives.  And  I  confefs,  Pyro,  I  have  taken  much  pleafurc  to  fee  the  colours  run 
along  from  the  parts  of  the  fteel  contiguous  to  the  flame,  td  the  end  of  the  inftrutnent, 
and  fucceed  one  another  fo  faft,  that  if  a  man  be  not  vigilant,  to  thrutt  the  fteel  into 
the  tallow  at  the  very  nick  of  time,  at  which  it  has  attained  its  due  colour,  he  frail 
mifs  of  giving  his  tool  the  right  temper.  But  becatritr  the  flame  of  a  candle  is  offen- 
five  to  my  weak  eyes,  and  becaufe  it  is  apt  to  cither  black  or  fully  the  contiguous  part 
of  the  fteel  which  is  held  in  ir,  and  thereby  hinder  the  change  of  colours  from  being 
fo  long  and  clearly  difcerned,  I  have  fometimes  made  this  experiment  by  laying  the 
fteel  to  be  tempered  upon  a  heated  bar  of  iron,  -which  we  find  'alfo  to  be  employed 
by  fome  artificers  in  the  tempering  of  fuch  great  inftruments,  as  are  too  big  to  be  foon 
heated  fufliciently  by  the  flame  of  a  candle.  And  you  may  eafily  fatisfy  yourfclf, 
Pyro,  of  the  differing  hardnefs  and  toughnefs,  which  is  afcribed  to  fteel  tempered  at 
different  colours,  if  you  break  but  fome  (lender  wires  of  fteel  fo  tempered,  and  ob- 
ferve  how  they  differ  in  brittlenefs,  and  if  with  a  file  you  alfo  make  trial  of  dieir 
various  degrees  of  hardnefs. 

2.  But,  Pyropbilus,  I  muft  not  at  prefent  any  further  profecute  the  confederation 
of  the  importance  of  experiments  about  colours,  not  only  becaufe  you  -will  in  the 
following  papers  find  fome  inftances,  that  would  here  be  prefented  you  out  of  their 
due  place,  of  the  ufc  that  may  be  made  of  fuch  experiments,  in  difcovering  in  divers 
bodies  what  kind  the  fait  is,  that  is  predominant  in  them ;  but  alfo  becaufe  a  fpecu- 
lative  Naturalift  might  jultly  enough  allege,  that  as  light  is  fo  plcafing  an  object,  as  to 
be  well  worth  our  looking  on,  though  it  discovered  to  us  nothing  but  itfclf ;  fo  modi- 
fied light,  called  colour,  were  worth  our  contemplation,  though  by  underftanding 
its  nature  we  mould  be  taught  nothing  elfc.  And  however,  I  need  not  make  either 
you  or  myfclf  excufes  for  entertaining  you  on  the  fubject  I  am  now  about  to  treat  of j 
fince  the  pleafure  Pyro  takes  in  mixing  and  laying  on  of  colours,  will  I  prcfume  keep 
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him,  and  will  (I  am  Cure)  keep  me  from  thinking  it  troublefome  to  fet  down,  cfpe- 
cially  after  the  tedious  procefles  (about  other  matters)  wherewith  I  fear  I  may  have 
tired  him,  fome  eafy,  and  not  unpleafant  experiments  relating  to  that  fubject. 

3.  But,  before  we  defcend  to  the  more  particular  confiderations  we  are  to  prefent 
you  concerning  colours,  I  prefume  it  will  be  feafonable  to  propofe  at  the  very  entrance 
a  diftinftion  v  the  ignorance  or  neglect  of  which,  feeems  to  me  to  have  frequently 
enough  occafioned  either  miftakes  or  confufion  in  the  writings  of  divers  modern  phi- 
lofophers.  For  colour  may  be  confidcrcd,  cither  as  it  is  a  quality  refiding  in  the  body 
that  is  faid  to  be  coloured,  or  to  modify  the  light  after  fuch  or  fuch  a  manner ;  or 
elfe  as  the  light  itfelf,  which  fo  modified,  ftnkes  upon  the  organ  of  fight,  and  lb 
eaufes  that  fenfation  which  we  call  colour :  and  that  this  latter  may  be  looked  upon 
as  the  more  proper,  though  not  the  ufual  acceptation  of  the  word  colour,  wiH  be 
made  probable  by  divers  pafTages  in  the  enfuing  part  of  our  difcourfe.  And  indeed 
it  is  the  light  itfelf,  which  after  a  certain  manner,  ekher  mingled  with  fhades  or  feme 
other  ways  troubled,  ftrikes  our  eyes,  that  docs  more  immediately  produce  that  mo- 
tion in  the  organ,  irpon  whofe  account  men  fey  they  fee  fuch  or  fuch  a  colour  in  the  ob- 
ject :  yer,  becaufe  there  is  in  the  body  that  is  faid  to  be  coloured,  a  certain  difpofition 
of  the  fuperficial  particles,  whereby  it  fends  the-Kght  reflected,  or  refracted,  to  our 
eyes  thus  and  thus  altered,  and  not  otherwife,  it  may  alfo  in  fome  fenfe  be  feid,  that 
colour  depends  upon  the  vifible  body ;  and  therefore  we  fhall  not  be  againft  that  way 
of  fpeaking  of  colours,  that  is  mod  uled  among  the  modern  Naturalrfts,provided  we  be, 
allowed  to  have  recourfe,  when  occafion  fhall  require,  to  the  premifed  drftinction,  and 
to  take  the  more  immediate  caufe  of  colour  to  be  the  modified  light  itfelf,  as  it 
affedb  the  fenfory ;  though  the  difpofition  alfo  of  the  coloured  body,  as  that  mo- 
difies the  light,  may  be  called  by  that  name  mctonymically  (to  borrow  a  fchool-term) 
or  efficiently,  that  is,  in  regard  of  its  turning  the  light,  that  rebounds  from  it,  or 
partes  through  it,  into  this  or  that  particular  colour. 

4.  I  know  not  whether  I  may  not  on  this  occafion ^dd,  that  colour  is  fo  far  from 
being  an  inherent  quality  of  the  object  in  the  fenfe  that  is  wont  to  be  declared  by  the 
fchools,  or  even  in  the  fenfe  of  fome  modern  Atomifls,  that,  if  we  confider  the" 
matter  more  attentively,  we  fhaU  fee  caufe  to  fufpett,  if  not  to-  conclude,  that  though 
light  do  more  immediately  affect  the  organ  of  fight,  than  do  the  bodies  that  fend  ic 
thither,  yet  light  itfelf  produces  the  fenfation  or  a  colour,  but  as  it  produces  fuch  a' 
determinate  kind  of  local  motion  in  fome  part  of  the  brain  which,  though  it  happen 
mod  commonly  from  the  morion  whereinto  the  flender  ftring  of  the  retina  are  pur, 
by  the  appulfe  of  light ;  yet  if  the  like  motion  happen  to  be  produced  by  any  other 
caufe,  wherein  the  light  concurs  not  at  all,  a  man  fhall  think  he  fees  the  fame  colour. 
For  proof  of  this,  1  might  put  you  in  mind,  that  it  is  ufual  for  dreaming  men  to 
think  they  fee  the  images  that  appear  to  them  in  their  fleep,  adorned  fome  with  this, 
and  fome  with  that  lively  colour,  whillt  yet,  both  the  curtains  of  their  bed,  and  thofc 
of  their  eyes,  arc  clof-  drawn.  And  I  might  add  the  confidence  with  which  diftrafted 
perfons  do  oftentimes  when  they  are  awake,  think  they  fee  black  fiends  in  places, 
where  there  is  no  black  object  in  fight  without  them.  But  I  will  rather  obferve,  that 
not  only  when  a  man  receives  a  great  ftroke  upon  his  eye,  or  a  very  great  one  upon 
lbme  other  part  of  his  head,  he  is  wont  to  fee,  as  it  were,  flafhes  of  lightning,  and 
litde  vivid,  but  van.fhing  flames,  though  perhaps  his  eyes  be  fhut :  but  the  like  ap- 
paritions may  happen,  when  the  motion  proceeds  not  from  fomcthing  without,  but 
from  fomething  within  the  body,  provided  the  unwonted  fumes  that  wander  up  and 
down  in  the  head,  or  the  propagated  concuffion  of  any  internal  part  in  the  body,  do 
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caufe,  about  the  inward  extremities  of  the  optic  nerve,  fuch  a  morion  as  is  wont  to 
be  there  produced,  when  the  ftroke  of  the  light  upon  the  retina  makes  us  conclude, 
that  we  fee  either  light  or  fuch  and  fuch  a  colour.  This  the  molt  ingenious  Des  Carta 
hath  very  well  obferved ;  but  becaufe  he  feems  not  to  have  exemplified  it  by  any  un- 
obvious  or  peculiar  obfervation,  1  lhall  endeavour  to  illuftrate  this  dodtrinc  by  a  few 
inltanccs. 

5.  And  firft,  I  remember,  that  having,  through  God's  goodnefs,  been  free  for 
fevcral  years  from  troublcfome  coughs,  being  afterwards,  by  an  accident,  fuddenly 
call  into  a  violent  one,  I  did  often  when  I  was  awaked  in  the  night  by  my  diftcmpers, 
obferve,  that  upon  coughing  ltrongly,  it  would  feem  to  me,  that  I  faw  very  vivid, 
but  immediately  disappearing  flames  •,  which  I  took  particular  notice  of,  becaufe  of 
the  conjecture  I  am  now  mentioning. 

6.  An  excellent  and  very  difcreet  perfon,  very  near  allied  both  to  you  and  me,  was 
relating  to  me,  that  fomc  time  fince,  whilft  (he  was  talking  with  fome  other  ladies, 
upon  a  fudden,  all  the  objects  me  looked  upon  appeared  to  her  dyed  with  unufual 
colours,  fome  of  one  kind,  and  fome  of  another,  but  all  fo  bright  and  vivid,  that 
Ihe  Ihould  have  been  as  much  delighted,  as  furprized  with  them  •,  but  that  finding 
the  apparition  to  continue,  me  feared  it  portended  fome  very  great  alteration  as  to  her 
health  :  and  indeed,  the  day  after  Ihe  was  afiaulted  with  fuch  violence  by  hyfterical 
and  hypocondrical  diftcmpers,  as  both  made  her  rave  for  fome  days,  and  gave  her, 
during  that  time,  a  baftard  palfy. 

7.  Bsinc  awhile  fince  in  a  town,  where  the  plague  had  made  great  havock,  and 
inquiring  of  an  ingenious  man,  that  was  fo  bold,  as  without  much  fcruple  to  vifit. 
thofc  that  were  fick  of  it,  about  the  odd  fymptoms  of  adifeafe  that  had  fwept  away 
fo  many  there  i  he  told  me,  among  other  things,  that  he  was  able  to  tell  divers  pa- 
tients, to  whom  he  was  called,  before  they  took  their  beds,  or  had  any  evident  fymp- 
toms of  the  plague,  that  they  were  indeed  infected,  upon  peculiar  obfervations,  that 
being  afked,  they  would  tell  him  that  the  neighbouring  objects,  and  particularly  his 
clothes,  appeared  to  them  beautified  with  molt  glorious  colours,  like  thole  of  the 
rainbow,  oftentimes  fuccccding  one  another :  and  this  he  affirmed  to  be  one  of  the 
mud  uiual,  as  well  as  the  molt  early  fymptoms,*  by  which  this  odd  pcftilence  dif- 
clofed  itfclf.    And  when  I  afked  how  long  the  patients  were  wont  to  be  thus  affected, 
he  anfwered,  that  it  was  molt  commonly  for  about  a  day ;  and  when  I  further  in- 
quired whether  or  no  vomits,  which  in  that  pcftilence  were  ufually  given,  did  not 
remove  this  fymptom  (for  fome  ufed  the  taking  of  a  vomit,  when  they  came  afhore, 
to  cure  themfelves  of  the  obftinate  and  troublrlomegiddincfs  caufed  by  the  motion  of 
the  fhip)  he  replied,  that  generally,  upon  the  evacuation  made  by  the  vomit,  that 
ft  range  apparition  of  colours  ccafed,  though  the  other  fymptoms  were  not  lb  foon 
abated  •,  yet  he  added  (to  take  notice  of  that  upon  the  by,  becaufe  the  obfervation 
may  perchance  do  good)  that  an  excellent  phyfician,  in  whofe  company  he  was  wont 
to  vifit  the  fick,  did  give  to  almolt  all  thole  to  whom  he  was  called,  in  the  beginning, 
before  nature  was  much  weakened,  a  pretty  odd  vomit,  confifting  of  eight  or  ten 
drachms  of  infufion  of  Crocus  Melallorum,  and  about  half  a  drachm,  or  much  more, 
of  white  vitriol,  with  fuch  fuccels,  that  fcarcc  one  of  ten  to  whom  it  was  fealbnably 
adminiitred,  mifcarried. 

8.  But  to  return  to  the  confederation  of  colours :  as  an  apparition  of  them  may 
be  produced  by  motions  from  within,  without  the affiftance  of  an  outward  object  •, 
fo  I  have  obftrved,  that  it  is  fometimes  polfible  that  the  colour  that  would  otherwile 
be  produced  by  an  outward  object,  may  be  changed  by  fome  motion,  or  new  texture 
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already  produced  in  the  fcafory,  a  long  as  that  urrofcte*  mOtttTK,  or  new  dupofkkH*  Tail*  » 
for  I  have  divers  times  tried*  that  after  I  have  through  a  telefcope  looked  upon  the 
km,  though  thorough  a  thick,  red,  or  blue  glafs,  to  make  its  fplendor  fapportable 
to  the  eye,  the  impneSon  upon  the  retina  would  be. not  only  fo  vivid,  but  fo  perma- 
nent, chat  if  afterwards  I  tamed  my  eye  towards  a  flame,  it  would  appear  to  me  of 
a  colour  very  differing  from  its  ufual  one.  And  if  I  did  divers-  time»  (ucceflWely 
fluit  and  ope*  thefame  eye,  I  fhould  fee  the  adventitious  colour  (if  I  may  fo  call  it) 
changed  or  impaired  by  degrees,  till  at  length  (for  this  unufual  motion  of  the  eye 
would  not  prefcroly  ceafc)  the  kmc  would  appear  to  me  of  the  fame  hue  that  k  did 
to  other  beholders.  A  not  unlike  effect  I  found  by  looking  upon  the  moon,  when  (he 
was  near  foil,  thorough  an  excellent  telefcope,  without  coloured  glafs  to  fcreeA  my 
eye  with-:  but  that  which.  I  define  may  be  taken  notice  of,  becaufe  we  may  cite  where 
have  occafion.  to  refledt upon- it,  and  because  it  feems  not  agreeable  to  what  Anatomi  ft  ? 
ami  optical  writers  deliver,  touching  the  relation  of  the  two  eyes-  to  each  other,  i» 
this  circumftance  ■  that  though  my  rip  fit  rye,  with  which  I  looked  thorough  the  telef- 
cope, were  thus  affe&ed  by  theover-fhong  imppeffion  of  die  light,  yet  when  the 
Same  of  a  candle,  or  fotne  other  bright  object  appeared  to  me  of  a  very  unufual  co- 
lour, whiift  looked  upon  with  the  difcompofed  eye;  or  (though  not  to-  notably)  with 
both  eyes  at  once ;  yet  if  I  ihut  thaoeyc,  and  looked  upon  the  fame  object  with  the 
other,  ic  would  appear  with  no  other  than  its  ufual  colour,  though  if  I  again  opened, 
and  made  ufc  of  tie  dazzled  eye,  the  vivid  adventitious  colour  would  again  appear. 
And  on  this  occafion:  I  muft  not  pretermit  an  obfervation-  which  may  perfuade  us, 
that  an  over-vehement  ftroke  upon  the  fenfory,  efpecially  if  it  be  naturally  of  a  weak 
conftitution,  may  make  a  more  lafting  impreflion  than  one  would  imagine  which  im- 
preflion  may  in  feme  cafes,  as  it  were,  mingle  with,  and  vitiate  the  action  of  vivid 
objects  for  a  long  time  after. 

For  1  know  a  lady  of  unqucftfonable  veracity,  who  having  lately,  by  a  defperate 
fall,  received  feveral  hurts:,  and  particularly  a  confiderablfc  one  upon  a  part  of  her, 
face  near  her  eye,  had  her  fight  lb  troubled  and  difordercd,  that,  as-  Die  hath  more 
than  once  related  to  me,  not  only  when  the  next  morning  one  of  her  fervants  came  to 
her  bed-fide,  to  alk  how  fhe  didr  his  clothes  appeared  adorned  with  fuch  variety  of 
dazzling  colours,  that  Ihe  was  fain  prefently  to  command  him  to  withdraw  ;  but  the 
images  in  her  hangings  did,  for  many  days  after,  appear  to  her,  if  the  room  were 
not  extraordinarily  darkened,  embellifhed  with  feveral  oflenfively  vivid  colours, 
which  no  body  elfe  could  fee  in  them.  And  when  I  enquired  whether  or  no  white 
objects  did  not  appear  to  her  adorned  with  more  luminous  colours  than  others,  and 
whether  ihe  faw  not  fome  which  fhe  could  not  well  defcribe  to  any,  whofe  eyes  had 
never  been  diftempered,  fhe  anfwered  me,  that  fometimes  fhe  thought  Die  faw  co- 
lours fo  new  and  glorious,  that  they  were  of  a  peculiar  kind,  and  fuch  as  fhe  could 
not  defcribe  by  their  likenefs  to  any  fhe  had  beheld  either  before  or  fince  j  and  that 
white  objects  did  fo  much  diforder  her  fight,  that  if,  leveral  days  after  her  fall,  fix 
looked  upon  the  infide  of  a  book,  fhe  fancied  fhe  faw  there  colours  like  thole  of  the 
rainbow :  and  even  when  Ihe  thought  herfclf  pretty  well  recovered,  and  made  bold 
to  leave  her  chamber,  the  coming  into  a  place  where  the  walls  and  ceiling  were  whited 
over,  made  thofe  objects  appear  to  her  cloaihed  with  fuch  glorious  and  dazzling  co- 
lours, as  much  offended  her  fight,  and  made  her  repent  her  venturoufnefs.  And  fhe 
added,,  that  this  diftcmper  of  her  eyes  lafted  not  lefs  than  five  or  fix  weeks,  though 
fmce  that,  fhe  hath  been  able  to  read  and  write  much  without  finding  the  leaft  incon- 
venience in  doing  fu.    I  would  gladly  have  known,  whether  if  fiie  had  fliut,  the  injured 
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eye,  the  phenomena  would  have  been  the  fame,  when  llie  employed  only  the  other  % 
but  I  heard  not  of  this  accident  early  enough  to  fatisfy  that  inquiry. 

9.  Wherefore,  I  fhall  now  add,  that  fome  years  before,  a  perfon  exceedingly 
eminent  for  his  profound  flcill  in  almoft  all  kinds  of  philological  learning,  coming  to 
advifc  with  me  about  a  diftemper  in  his  eyes,  told  me,  among  other  circumftances  of 
it,  that  having  upon  a  time  looked  too  fixedly  upon  the  fun,  thorough  a  telefcope, 
without  any  coloured  glals,  to  take  off  from  the  dazzling  fplendor  of  the  object,  the 
excefs  of  light  did  lb  ftrongly  affect  his  eye,  that  ever  fmce,  when  he  turns  it  towards 
a  window,  or  any  white  object,  he  fancies  he  feeth  a  globe  of  light,  of  about  the 
bignefs  the  fun  then  appeared  of  to  him,  to  pafs  before  his  eyes  :  and  having  inquired 
of  him,  how  long  he  had  been  troubled  with  this  indifpofition,  he  replied,  that  it 
was  already  nine  or  ten  years  fince  the  accident,  that  occafioned  it,  firlr  betel  him. 

10.  I  could  here  fubjoin,  Pyrepbilus,  fome  memorable  relations  that  I  have  met 
with  in  the  account  given  us  by  the  experienced  Epipbanius  Ferdinandus,  of  the  fymp- 
toms  he  obferved  to  be  incident  to  thofe  that  are  bitten  with  the  Tarantula  j  by  which 
(relations)  I  could  probably  (hew,  that  without  any  change  in  the  object,  a  change  in 
the  inftruments  of  vifion  may  for  a  great  while  make  fome  colours  appear  charming, 
and  make  others  provoking,  and  both  to  a  high  degree,  though  neither  of  them  pro- 
duced any  fuch  effects  before.  Thefe  things,  I  lay,  I  could  here  fubjoin  in  confir- 
mation of  what  I  have  been  faying,  to  mew  that  the  difpofition  of  the  organ  is  of 

Sreat  importance  in  the  dijudications  we  make  of  colours,  were  it  not  that  thefe 
range  ftories  belonging  more  properly  to  another  difcourfe,  I  had  rather  (contenting 
myfclf  to  have  given  you  an  intimation  of  them  here)  that  you  mould  meet  with  them 
fully  delivered  there. 

CHAP.  III. 

1 .  yy  U  T,  Pyrepbilus,  I  would  not,  by  all  that  I  have  hitherto  difcourfed,  be 
jfj  thought  to  have  forgotten  the  diftinction  (of  colour)  that  I  mentioned  to  you 
about  the  beginning  of  the  third  fedtion  of  the  former  chapter  ;  and  therefore,  after 
all  I  have  laid  of  colour,  as  it  is  modified  light,  and  immmediately  affects  the  fenfory, 
I  fhall  now  remind  you,  that  I  did  not  deny,  but  that  colour  might  in  fome  fenfe  be 
confidered  as  a  quality  rending  in  the  body  that  is  faid  to  be  coloured  \  and  indeed  the 
grcateft  part  of  the  following  experiments  refer  to  colour  principally  under  that  no- 
tion, for  there  is  in  the  bodies  we  call  coloured,  and  chiefly  in  their  fuperficial  parts, 
a  certain  difpofition,  whereby  they  do  fo  trouble  the  light  that  comes  from  them  to 
our  eye,  as  that  it  there  makes  that  diftinct  impreffion,  upon  whofe  account  we  fay, 
that  the  feen  body  is  either  white  or  black,  or  red  or  yellow,  or  of  any  one  determinate 
colour.  But  becaufe  we  (hall  (God  permitting)  by  the  experiments  that  are  to  follow 
fome  pages  hence,  more  fully  and  particularly  (hew,  that  the  changes,  and  confe- 
quently  in  divers  places  the  production  and  the  appearance  of  colours,  depends  upon 
the  continuing  or  altered  texture  of  the  object ;  we  fhall  in  this  place  intimate  (and 
that  too  but  as  by  the  way)  two  or  three  things  about  this  matter. 

7.  ANofirft,  it  is  not  without  fome  reafon,  that  I  afcribc  colour  (in  the  fenfe  for- 
merly explained)  chiefly  to  the  fuperficial  parts  of  bodies  -,  for  not  to  queftion  how 
much  opacous  corpufcles  may  abound  even  in  thofe  bodies  we  call  diaphanous,  it 
fcems  plain  that  of  opacous  bodies  we  do  indeed  fee  little  elfe  than  the  fuperficies. 
For  if  we  found  the  beams  of  light  that  rebound  from  the  object  to  the  eye,  to  pierce 
deep  into  the  coloured  body,  we  fhould  not  judge  it  opacous,  but  cither  tranllucid, 
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or  at  lead  femi-diaphanous :  and  though  the  fchools  feem  to  teach  us  that  colour  is  a 
penetrative  quality,  that  reaches  to  the  innermoft  parts  of  the  objecT:,  as  if  a  piece 
or"  fealing-wax  be  broken  into  never  fo  many  pieces,  the  internal  fragments  will  be  as 
red  as  the  external  furface  did  appear  j  yet  that  is  but  a  particular  example,  that  will 
not  overthrow  the  reafon  lately  offered,  efpecially  fince  I  can  allege  other  examples 
of  a  contrary  import,  and  two  or  three  negative  inftances  arc  fufficient  to  overthrow 
the  generality  of  a  pofitive  rule,  efpecially  if  that  be  built  but  upon  one  or  a  few 
examples.  Not  (then)  to  mention  cherries,  plums,  and  I  know  not  how  many  other 
bodies,  wherein  the  flcin  is  of  one  colour,  and  what  it  hides  of  another,  I  fhall  name 
a  couple  of  inftances  drawn  from  the  colours  of  durable  bodies  that  are  thought  far 
more  homogeneous,  and  have  not  parts  that  are  either  organical,  or  of  a  nature  ap-r 
proaching  thereunto. 

3.  To  give  you  the  firft  inftance,  I  (hall  need  but  to  remind  you  of  what  I  told 
you  a  little  after  the  beginning  of  this  eflay,  touching  the  blue  and  red  and  yellow, 
that  may  be  produced  upon  a  piece  of  tempered  fteel ;  for  thefc  colours,  though'they 
be  very  vivid,  yet  if  you  break  the  fteel  they  adorn,  they  will  appear  to  be  but 
fuperficial  •,  not  only  the  innermoft  parts  of  the  metal,  but  thofe  that  arc  within  a 
hair's  breadth  of  the  fuperficics,  having  not  any  of  thefe  colours,  but  retaining  that 
of  the  fteel  it  felf.  Betides  that,  wc  may  as  well  confirm  this  obfervation,  as  fome 
other  particulars  we  elfewhere  deliver  concerning  colours,  by  the  following  experiment 
which  we  purpofcly  made. 

4.  We  took  a  good  quantity  of  clean  lead,  and  melted  it  with  a  ftrong  fire,  and 
then  immediately  pouring  it  out  into  a  clean  veffcl  of  a  convenient  Aiape  and  matter 
(we  ufed  one  of  iron,  that  the  great  and  fudden  heat  might  not  injure  it)  and  then 
carefully  and  nimbly  taking  off  the  fcum  that  floated  on  the  top,  we  perceived,  as 
we  expected,  the  fmooth  and  gloffy  furface  of  the  melted  matter  to  be  adorned  with 
a  very  glorious  colour,  which  being  as  tranfitory  as  delightful,  did  almoft  immediately 
give  place  to  another  vivid  colour,  and  that  was  as  quickly  fuccecded  by  a  third,  and 
this  as  it  were  chafed  away  by  a  fourth ;  and  fo  thefc  wonderfully  vivid  colours  fuc- 
ccfllvely  appeared  and  vanifhed  (yet  the  fame  now  and  then  appearing  the  fecond  time) 
till  the  metal  ceafing  to  be  hot  enough  to  afford  any  longer  this  pleafing  fpcftacle, 
the  colours  that  chanced  to  adorn  the  furface,  when  the  lead  thus  began  to  cool,  re- 
•mained  upon  it-,  but  were  fo  fuperficial,  that  how  little  focver  we  fcraped  off  the 
furface  of  the  lead,  we  did  in  fuch  places  fcrape  off  all  the  colour,  and  difcover  only 
that  which  is  natural  to  the  metal  itfclf ;  which  receiving  its  adventitious  colours, 
only  when  the  heat  was  very  intenfe,  and  in  that  part  which  was  expofed  to  the  com- 
paratively very  cold  air  (which  by  other  experiments  feems  to  abound  with  fubtile  fa- 
line  parts,  perhaps  not  uncapable  of  working  upon  lead  fo  difpofed  :)  thefe  things,  I 
lay,  together  with  my  obfirving  that  whatever  parts  of  the  fo  ftrongly  melted  lead 
were  expofed  a  while  to  the  air,  turned  into  a  kind  of  fcum  or  litharge,  how  bright 
and  clean  focver  they  appeared  before,  fuggefted  to  me  fome  thoughts  or  ravings, 
which  I  have  not  now  time  to  acquaint  you  with.    One  that  did  not  know  me,  Pj~ 
ropbtlus,  would  perchance  think  I  endeavoured  to  impofe  upon  you  by  relating  this 
experiment,  which  I  have  feveral  times  tried  ;  but  the  reafon  why  the  phenomena 
mentioned  have  not  been  taken  notice  of,  may  be,  that  unlefs  lead  be  brought  to  a 
much  higher  degree  of  fufion  or  fluidity  than  is  ufual,  or  than  is  indeed  requifite  to 
make  it  melt,  the  phenomena  I  mentioned  will  fcarce  at  all  difclofe  themfclves ;  and 
we  have  alfo  obferved,  that  this  fucceflive  appearing  and  vaniftiing  of  vivid  colours 
was  wont  to  be  impaired  or  determined  whilft  the  metal  expofed  to  the  air  remained 
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yet  hotter  than  one  would  readily  fiifpect.  And  one  thing  I  muft  further  note,  of 
which  I  leave  you  tp  fearch  after  the  reaibn,  namely,  that  the  fame  colours  did  not 
«lways  and  regularly  fucceed  one  another,  as  is  ufual  in  fteel,  but  in  the  diverfified 
order  mentioned  in  this  following  note,  which  I  was  fcarce  able  to  write  down,  the 
fucceflion  of  the  colours  was  (b  very  quick  :  whether  that  proceeded  from  the  differ- 
ing degrees  of  heat  in  the  lead  expofed  to  the  cool  air,  or  from  fomc  other  reafon,  I 
leave  you  to  examine. 

[Blue,  yellow,  purple^  blue ;  green,  purple,  blue,  ytltowy  red ;  purple,  bbte%  yellrw  and 
blue ;  yellow^  blue,  purplex  green  tnixt ;  yellow,  red,  blue,  green  \  yellow,  red,  purple, 
green.] 

5.  The  Atomifts  of  old,  and  fome  learned  men  of  late,  have  attempted  to  ex- 
plicate the  variety  of  colours  in  opacous  bodies  from  the  various  figures  of  their  fu- 
perfktal  pans  •,  toe  attempt  is  ingenious,  and  the  doctrine  feems  partly  true  :  but  I 
confefi  I  think  there  arc  divers  other  things  that  muft  be  taken  m  as  concurrent  to 
produce  thofe  differing  forms  of  afperity,  whereon  the  colours  of  opacous  bodies 
leem  to  depend.  To  declare  this  a  little,  we  muft  aflume,  that  the  furfaces  of  all 
fuch  bodies,  how  fmooth  or  polite  foever  they  may  appear  to  our  dull  fight  and 
touch,  are  exactly  fmooth  only  in  a  popular,  or  at  moft  in  a  phyfical  fenfe,  but  not 
in  a  it  net  and  rigid  fenfe. 

6.  This  excellent  microfcopes  Ihew  us  in  many  bodies,  that  feem  fmooth  10  our 
faked  eyes ;  and  this,  not  only  as  to  the  little  hillocks  or  protuberances  that  fwcll  above 
that  which  may  be  conceived  to  be  the  plane  or  level  of  the  confidered  fiurfacCj;  for 
it  is  obvious  enough  to  thofe  that  are  any  thing  converfant  with  fuch  gtafies :  but  as  to 
numerous  deprefllons  beneath  that  level,  of  which  fort  of  cavities,  by  the  help  of  a 
microfcope,  which  the  greatcft  artificer  that  makes  them,  judge*  to  be  the  grcateft 
magnifying  glafs  in  Europe,  except  one  that  equals  it,  we  have  on  the  fiirface  of  a 
thin  piece  of  cork  that  appeared  fmooth  to  the  eye,  obferved  about  fixty  in  a  row, 
within  the  length  of  lets  than  a  31  and  3  2d  part  of  an  inch  (for  the  alafs  takes  in  no 
longer  a  fpace  ax  one  view  ■,)  and  thefe  cavities  (which  made  that  little  piece  of  cork 
almoft  like  an  empty  honey-comb)  were  not  only  very  diftinct,  and  figured  like  one 
another,  but  of  a  considerable  bignefs,  and  a  fcarce  credible  depth ;  injbmuch  that 
their  diftinct  lhadows  as  well  as  fides  were  plainly  difcerned  and  eafy  to  be  reckoned, 
and  might  have  been  well  diftinguifhed,  though  they  had  been  ten  times  leffer  than 
they  were.  Which  I  thought  it  not  amifs  to  mention  to  you,  Pyropbilus,  upon  the 
by,  that  you  may  thence  make  fome  eftimate,  what  a  ftrange  inequality,  and  what  a 
multitude  of  lictle  fhades  there  may  really  be,  in  a  fcarce  fenfible  part  of  the  phyfical 
fuperficies,  though  the  naked  eye  fees  no  fuch  matter.  And  as  excellent  microfcopes 
Ihew  us  this  ruggednefs  in  many  bodies  that  pafs  for  fmooth,  fo  there  are  divers  ex- 
periments, though  we  mufl:  not  now  ftay  to  urge  them,  which  feem  to  perfuade  us  of 
the  fame  thing,  as  to  the  reft  of  fuch  bodies  as  we  are  now  treating  of  -,  fo  that  there 
is  no  fenfible  part  of  an  opacous  body,  that  may  not  be  conceived  to  be  made  up  of 
a  multitude  of  lingly  infc:ifiblc  corpufcles.  But  in  the  giving  thefe  furfaces  that  dif- 
pofition,  which  makes  them  alter  the  light  that  reflects  thence  to  the  eye  after  the 
manner  requifite  to  make  the  object  appear  green,  blue,  (s?e.  the  figures  of  thefe 
particles  have  a  great,  but  not  the  only  ftroke.  It  is  true  indeed,  that  the  protube- 
rant particles  may  be  of  very  great  variety  of  figures,  fpherical,  elliptical,  polye- 
firical,  ami  fomc  very  irregular;  and  that  according  to  the  nature  of  thefe,  and  the 
fifuation  of  the  lucid  body,  the  light  muft  be  varioufly  affected,  after  one  manner 
from  furfaces  (1  now  fpeak  of  phyfical  furfaces)  confuting  of  fpherical,  and  in  an- 

2  other 


Chap.  3.  COLOURS,  677 

other  from  thofe  that  are  made  up  of  conical  or  cylindrical  corpufcles ;  fome  being 
fitted  to  reflect  more  of  the  incident  beams  of  light,  others  lefs,  and  fome  towards 
one  part,  others  towards  another.    But  befidts  this  difference  of  fhape,  there  may 
be  divers  other  things  that  may  eminently  concur  to  vary  the  forms  of  aiperiry  that  co- 
lours fo  much  depend  on.    For,  willingly  allowing  the  figure  of  the  particles  in  the 
firft  place,  I  confider  fecondly,  that  the  fuperficial  corpufcles,  if  I  may  fo  call  them, 
may  be  bigger  in  one  body,  and  lefs  in  another,  and  confequer.tly  fitted  to  allay  the 
light  falling  on  them  with  greater  fhades.    Next,  the  protuberant  particles  may  be 
fet  more  or  lefs  clofc  together,  that  is,  there  may  be  a  greater  or  a  fmaller  number  of 
them  within  the  compals  of  one,  than  within  the  compafs  of  another  fmall  part  of  the 
furface  of  the  fame  extent ;  and  how  much  thefe  qualities  may  lerve  to  produce  co- 
lour, may  be  fomewhat  guefled  at,  by  that  which  happens  in  the  agitation  of  water : 
for  if  the  bubbles  that  are  thereby  made  be  great,  and  but  few,  the  water  will  fcarce 
acquire  a  fcnfiblc  colour  v  but  if  it  be  reduced  to  a  froth,  confifting  of  bubbles, 
which  being  very  minute  and  contiguous  to  each  other,  are  a  multitude  of  them 
crouded  into  a  narrow  room,  the  water  (turned  to  froth)  does  then  exhibit  a  very 
manifeft  white  colour,  to  which  thefe  laft  named  conditions  of  the  bubbles  do,  as  tttt,  D;r 
well  as  their  convex  figure,  contribute  |  and  that  for  reafons  to  be  mentioned  anon,  mrjk 
Befides,  it  is  not  neceflary  that  the  fuperficial  particles  that  exhibit  one  colour  fhould  '*f£$t 
be  all  of  them  round,  or  all  conical,  or  all  of  any  one  fhape  •,  but  corpufcles  of  dif-««/*w*- 
fering  figures  may  be  mingled  on  the  furface  of  the  opacous  body,  as  when  the  cor- 
pufcles  that  make  a  blue  colour,  and  thofe  that  make  a  yellow,  come  to  be  accurate- 
ly and  fkilfully  mixed,  they  make  up  a  green ;  which,  though  it  feem  one  fimplc 
colour,  yet,  in  this  cafe,  appears  to  be  made  by  corpufcles  of  very  differing  kinds, 
duly  commixed.    Moreover,  the  figure  and  bignefs  of  the  little  derjreflions,  cavities, 
furrows,  or  pores  intercepted  betwixt  thefe  protuberant  corpufcles,  are  as  well  to  be 
confidered  as  the  fizes  and  fhapes  of  the  corpufcles  thcmfelves :  for  we  may  conceive 
the  phyfical  fuperficics  of  a  body,  where  (as  we  faid)  its  colour  does,  as  it  were,  rc- 
fidc,  to  be  cut  tranfverfely  by  a  mathematical  plane,  which  you  know  is  conceived  to 
be  without  any  depth  or  thicknefs  at  all  j  and  then,  as  fome  parts  of  the  phyfical 
fuperficies  will  be  protuberant,  or  fwell  above  this  laft  plane,  fo  others  may  be  de- 
prefled  beneath  it,  as  (to  explain  mylclf  by  a  grofs  comparison)  in  divers  places  of 
the  furface  of  the  earth,  there  are  not  only  neighbouring  hills,  trees,  (j?c.  that  are 
railed  above  the  horizontal  level  of  the  valley,  but  rivers,  wells,  pits  and  other  ca- 
vities that  arc  depreffed  beneath  it.    And  that  fuch  protuberant  and  concave  parts  of 
a  furface  may  remit  the  light  fo  differingly,  as  much  to  vary  a  colour,  fome  examples, 
and  other  things  that  we  fhall  hereafter  have  occafion  to  take  notice  of  in  this  tradt, 
will  fufficiently  declare  \  rill  when,  it  may  fuffice  to  put  you  in  mind,  that  of  two  flat 
fides  of  the  fame  piece  of,  for  example,  red  marble,  the  one  being  diligently  po- 
lifhed,  and  the  other  left  to  its  former  rcughnefs,  the  differing  degrees  or  forts  of  af- 
perity,  for  the  fide  that  is  fmooth  to  the  touch  wants  not  its  roughnefs,  will  fo  diver- 
fify  the  light  reflected  from  the  feveral  planes  to  the  eye,  that  a  painter  would  employ 
two  differing  colours  to  reprefent  them. 

7.  And  I  hope,  Pyrcpbilusy  you  will  not  think  it  ftrange  or  impertinent,  that  I  em- 
ploy, in  divers  paffages  of  thefe  papers,  examples  drawn  from  bodies  and  fhadews  far 
more  grofs  than  thofe  minute  protuberances  and  fhady  pores  on  which,  in  mod  cafes, 
the  colour  of  a  body,  as  it  is  an  inherent  quality  or  diipofition  of  its  furface,  feems  to 
depend.  For  fomciimes  I  employ  fuch  examples,  rather  to  declare  my  meaning, 
Than  prove  my  conjecture ;  thing?,  whom  their  fmallnefs  makes  infcnfible,  being 
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better  reprefcnted  to  the  imagination  by  fuch  familiar  objects,  as  being  like  them 
enough  in  other  refpe&s,  are  of  a  vifible  bulk.  And  next,  though  the  beams  of  light 
arc  fuch  fubtile  bodies,  that  in  refpeft  of  them,  even  furfaces  that  are  fenfibly  fmooth, 
are  not  exactly  fo,  have  their  own  degree  of  roughnefs,  confifting  of  little  protuberan- 
ces and  deprclfions ,  and  though  confequently  fuch  inequalities  may  fufficc  to  give 
bodies  differing  colours,  as  we  fee  in  marble  that  appears  white  or  black,  or  red  or 
blue,  even  when  the  moft  carefully  poliftied ;  yet  it  is  plain,  by  the  late  inftance  of 
red  marble,  and  many  others,  that  even  bigger  protuberances  and  greater  (hades  may 
likewifc  fo  divcrfify  the  roughnefs  of  a  body's  fuperficies,  as  manifeftly  to  concur  to 
the  varying  of  its  colour,  whereby  fuch  examples  appear  to  be  proper  enough  to  be 
employed  in  fuch  a  fubjedl  as  we  have  now  in  hand.  And  having  hinted  thus  much 
on  this  occafion,  I  now  proceed. 

t.  The  dotation  alio  of  the  fuperficial  particles  is  confiderable,  which  I  diftinguifh 
into  the  pofture  of  the  fingic  corpufcles,  in  refpecT:  of  the  light,  and  of  the  eye,  and 
the  order  of  them  in  reference  alio  to  one  another }  for  a  body  may  otherwife  reflect 
the  light,  when  its  fuperficial  particles  arc  more  erected  upon  the  plane,  that  may  be 
conceived  to  pafs  along  their  bafis,  and  when  the  points  or  extremes  of  fuch  particles 
are  obverted  to  the  eye,  than  when  thofe  particles  are  fo  inclined,  that  their  fides  are 
in  great  part  difcernible  ;  as  the  colour  of  plufh  or  velvet  will  appear  varied  to  you, 
if  you  carefully  ftrokc  part  of  it  one  way,  and  part  of  it  another ;  the  pofture  of  the 
particular  thrids,  in  reference  to  the  light,  or  the  eye,  becoming  thereby  different. 
And  you  may  obferve  in  a  field  of  ripe  corn  blown  upon  by  the  wind,  that  there  will 
appear  as  it  were  waves  of  a  colour  (at  leaft  gradually)  differing  from  that  of  the  reft 
of  the  field  -,  the  wind,  by  deprefling  fome  of  the  ears,  and  not  at  the  fame  time 
others,  making  the  one  reflect  more  from  the  lateral  and  ftrawy  parts  than  do  the 
reft.    And  fo,  when  dogs  arc  fo  angry  as  to  erect  the  hairs  upon  their  necks,  and 
upon  fome  other  parts  ot  their  bodies,  thofe  parts  fecm  to  acquire  a  colour  varied 
from  that  which  the  fame  hairs  made,  when  in  their  ufual  pofture  they  did  far  more 
ftoop.    And  that  the  order  wherein  the  fuperficial  corpufcles  arc  ranged,  is  not  to  be 
neglected,  we  may  guefs  by  turning  of  water  into  froth,  the  beating  of  glafs,  and  the 
fcraping  of  horns,  in  which  cafes  the  corpufcles  that  were  before  fo  marfhallcd  as  to 
be  perfpicuous,  do  by  the  troubling  of  that  order  become  difpofed  to  terminate  and 
.  reflcft  more  light,  and  thereby  to  appear  whitifh.    And  there  arc  other  ways  in  which 
the  order  of  the  protuberant  parts,  in  reference  to  the  eye,  may  much  contribute  to 
the  appearing  of  a  particular  colour  -,  for  I  have  often  obferved,  that  when  peas  are 
planted,  or  let  in  parallel  lines,  and  are  fhot  up  about  half  a  foot  above  the  furfacc  of 
the  ground,  by  looking  on  the  field  or  plot  of  ground  from  that  part  towards  which 
t   the  parallel  lines  tended,  the  greater  part  of  the  ground  by  far,  would  appear  of  its  own 
;    diny  colour  ;  but  if  I  looked  upon  it  tranfverlcly,  the  plot  would  appear  very  green, 
'•    the  upper  parts  of  the  peas  hind;  ring  the  intercepted  parts  of  the  ground,  which,  as  I 
j    faid,  retained  their  wonted  colour  from  being  difcuvcrcd  by  the  eye.    And  I  know  not, 
;     Pyrcpbilus,  whether  I  might  not  add,  that  even  the  motion  of  the  fmall  parts  of  a  vifible 
objccl  may  in  fomecales  contribute,  though  it  be  notfoeafyto  fay  how,  totheproducing, 
or  the  varying  i  f  a  colour  :  for  I  have  fcveral  times  made  a  liquor  which,  when  it  has 
well  fettled  in  a  clofe  phial,  is  tranfparent  and  colourkfs  •,  but  as  foon  as  the  glafs  is  un- 
ftopped,  begins  to  fly  away  very  plentifully  in  a  white  and  opacous  fume.    And  there 
are  other  bodies,  whole  fumes,  wh.n  they  fill  a  receiver,  would  make  one  fufpedr. 
it  contains  milk ;  and  yet  when  thefc  fumes  fettle  into  a  liquor,  that  liquor  is  not 
w-Iiite,  but  tranfparent ;  and  fuch  white  fumes  I  have  feen  afforded  by  unftopping  a 
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liquor  I  know,  which  yet  is  itfelf  diaphanous  and  red :  nor  are  thefe  the  only  in- 
ftances  of  this  kind,  that  our  trials  can  fupply  us  with.  And  if  the  fuperfkial  cor- 
pufcles  be  of  the  grofler  fort,  and  be  fo  framed,  that  their  differing  Ikies  or  faces  may 
exhibit  differing  colours,  then  the  motion  or  reft  of  thofe  corpufcles-  may  be  con- 
fiderable,  as  to  the  colour  of  the  iuperficies  they  compofe  •,  upon  this  account,  that 
fomctimes  more,  fomecimes  fewer  of  the  fides  dtfpofcd  to  exhibit  fuch  a  colour  may 
by  this  means  become  or  continue  more  obvertcd  to  the  eye  than  the  reft,  and  com- 
pofe a  phyfical  lurface,  that  will  be  more  or  lefs  fenfibly  interrupted.  As,  to  explain' 
my  meaning,  by  propofing  a  grois  example,  I  remember,  that  in  fomc  lorts  of  leafy 
plants  thick  fct  by  one  another,  the  two  fides  of  whofe  leaves  were  of  fomewhat  dif- 
fering colour*,  there  would  be  a  notable  difparity  as  to  colour,  if  you  looked  upon 
them  both,  when  the  leaves,  being  at  reft,  had  their  upper  and  commonly  expofed 
fides  obverted  to  the  eye,  and  when  a  breath  of  wind  palling  thorough  them,  made 
great  numbers  of  the  ufually  hidden  fides  of  the  leaves  become  confpicuous.  And 
though  the  little  bodies  we  were  lately  fpeaking  of,  may  finely  and  apart  fcem  almoft 
colourlcfs  yet  when  many  of  diem  are  placed  by  one  another,  fo  near  that  the  eye 
does  not  eafily  difcern  an  interruption,  within  a  fenfible  fpace,  they  may  exhibit  a 
colour :  as  we  fee,  that  though  the  flendereft  thrid  of  dyed  filk  docs  whilft  looked  on 
fingle,  feem  almoft  quite  devoid  of  rednefs  (for  inftance)  yet  when  numbers  of  thefe- 
thrids  are  brought  together  into  one  fkcin,  their  colour  becomes  notorious. 

9.  But  the  fame  occafion  that  -invited  me  to  fay  what  I  have  mentioned  concern- 
ing the  leaves  of  trees,  invites  me  alfo  to  give  you  ton  x  account  of  what  happens  in 
changeable  taffaties,  where  we  fee  differing  colours,  as  it  were,  emerge  and  vanifli 
upon  the  ruffling  of  the  fame  piece  of  filk  1  as  I  have  divers  times  with  pleafure  ob- 
fcrved,  by  the  help  of  fuch  a  microfcopc,  as  though  it  do  not  very  much  magnify  the 
object,  has  in  recompence  this  great  conveniency,  that  you  may  eafily,  as  faft  as  you 
pleal'c,  remove  it  from  one  part  to  another  of  a  large  object,  or  which  the  glafs  tak- 
ing a  great  part  at  once,  you  may  thereby  prefently  furvey  the  whole.    Now  by  the 
help  of  fuch  a  microfcope  I  could  eafily  (as  I  began  to  fay)  difcern,  that  in  a  piece  of 
changeable  taffaty  (that  appeared,  for  inftance,  fometimes  red,  and  fomctimes  green) 
the  ftuff  was  compofed  of  red  thrids  and  green,  palling  under  and  over  each  other, 
and  crofting  one  another  in  almoft  innumerable  points  :  and  if  I  looked  through  the 
glafs  upon  any  confiderable portion  of  the  ftuff"  that  (for  example  fake)  to  the  j  ak  d 
eye  appeared  to  be  red,  I  could  plainly  fee,  that  in  that  pofition,  the  red  thrids  were 
confpicuous,  and  reflected  a  vivid  light.    And  though  I  could  alfo  perceive,  that 
there  were  green  ones,  yet  by  reafon  of  their  difadvantageous  pofition  in  the  phyfical 
furfacc  of  the  taffaty,  they  were  in  part  hid  by  the  more  protuberant  thrids  of  the 
other  colour :  and  for  the  fame  caufe,  the  reflection  from  as  much  of  the  green  as 
was  difcovcred,  was  comparatively  but  dim  and  faint.    And  if,  on  the  contrary,  I 
looked  through  the  microfcopc  upon  any  part  that  appeared  green,  I  could  plainly 
fee  that  the  red  thrids  were  lefs  fully  expofed  to  the  eye,  and  obfeured  by  the  green 
ones,  which  therefore  made  up  the  predominant  colour.    And  by  obferving  the 
texture  or  the  filken  ftuff,  I  could  eafily  fo  expofe  the  thrids  either  of  the  one  colour 
or  of  the  other,  to  my  eye,  as  at  pleafure  to  exhibit  an  apparition  of  red  or  green, 
or  make  thofe  colours  fucceed  one  another :  fo  that,  when  1  obferved  their  fucceflion 
by  the  help  of  the  glafs,  I  could  mark  how  the  predominant  colour  did  as  it  were 
ftart  out,  when  the  thrids  that  exhibited  it  came  to  be  advantagcoufly  placed ;  and 
by  making  little  folds  in  the  ftuff  after  ■  certain  manner,  the  fides  that  met  and  ter- 
minated in  thofe  folds,  would  appear  to  the  naked  eye,  one  of  them  red,  and  the 
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other  green.  When  tbrids  of  more  than  two  differing  colours  chance  to  be  inter- 
woven, the  retaking  changeabkoeis  of  the  taffaty  may  be  alio  foraewhat  different. 
But  I  chufc  to  give  an  inftance  in  the  fluff  I  have  been  (peaking  of,  becaufc  the  mix- 
ture- being  more  (knp lc,  the  way  whereby  the  changeablencli  is  produced,  may  be 
the  more  eafily  apprehended :  and  though  reafoo  alone  might  readily  enough  lead  a 
confidering  man  to  guefe  at  the  explication,  in  cafe  he  knew  how  changeable  taffaties 
are  made  ,  yet  I  thought  it  not  impertinent  to  mention  it,  becaufe  both  fcholars  and 
gentlemen  are  wont  to  look  upon  tie  inquiry  into  manufactures,  as  a  mechanic  em- 
ployment, and  confequently  below  them;  and  becaufe  alfo  with  fuch  a  microfcope  as 
t  have  been  mentioning,  the  diicovery  is  as  well  pleafant  as  fatisfactory,  and  may 
alibrd  hints  of  the  t'ol ucion  of  other  phsenomerta  of  colours.  And  it  were  not  amifs, 
that  fome  diligent  inquiry  were  made,  whether  the  microfcope  would  give  us  an  ac- 
count of  the  variftbJenels  of  colour,  that  is  (b  confpicuuus  and  fo  delightful  Lnmother 
of  pearl*  in  opals,  and  fome  other  refanbling, bodies*  For  though  1  remember  I  did 
formerly  attempt  fomcthing  of  that  kind  ( frui  tkfsly  enough)  upon  mother  of  pearl, 
yet  not  having  then  the  advantage  of  my  bell  microfcope,  nor  fome  convenicncica 
tliai  might  have-  been  wifoed,,  I  kaye  it  to  you,  who  have  better  eyes,  to  try  what  you 
can  do  further-,  ftnee  it  will  bo  fome  diicovery  to  Sod,  that  in  this  cafe  the  beft  eyes 
and  microfcopes  thcmfclves  can  make  none. 

10.  I  confess,  Bynpbiluty  that  a  great  part  of  what  I  have  delivered  (or  pro* 
pofed  rather)  concerning  the  differing  forms  of  afperity  in  bodies,  by  which  diffe- 
rences, the  incident  light  either  comes  to  be  reflected  with  more  or  lefs  of  (hade,  and: 
with  that  (hade  more  or  lefs  interrupted,  or  cue  happens  to  be  alfo  othcrwifc  mo- 
dified or  troubled,  I*  but  conjectural.  But  I  am  not  lure,  thafi if  it  were  not  for  the 
dulnefa  of  our  fenfes,  either  thefe  or  fome  other,  notions  of  kin  to  them,  might  be 
better  countenanced  ;  foe  I  am  apt  to  Jul  pet':,  that  if  we  were  (harp- lighted  enough, 
or  had  fuch  perfect  microfcopes,,  as  I  fear  are  more  to  be  wifbed  than  hoped  for,  our 
promoted  fenfe  might  difcern  in  the  phyfical  furtaces  of  bodies,  both  a  great  many 
latent  rugged nefl'cs,  and  the  particular  fizes,  fhapes,  and  fuuations  of  the  extremely 
little  bodies  that  cauic  them,  and  perhaps  might  perceive  among  other  varieties  that 
we  now  can  but  imagine,  howthofe  little  protuberances  and  cavities  do  interrupt  and 
dilate  the  light,  by  mingling  with  it  a  multitude  of  litde  and  (ingly  undifcernable 
(hades,  though  fome  of  them  more,  and  fome  of  them  lefs  minute,  fome  lets,  and 
fome  more  numerous,  according,  to  the  nature  and  degree  of  the  particular  colour  we 
attribute  to  the  viable  object.  As  we  fee,  that  in  the  moon  we  can  with  ex- 
cellent telefcope*  difcern  many  hill*  and  valleys,  and  as  it  were  pits  and  other  parts, 
whereof  fome  are  more,  and  fome  lefs  vividly  illuflrated,  and  others  have  a  fainter, 
others  a  deeper  (hade,  though  the  naked  eye  can  difcern  no  fuch  matter  in  that 
planet.  And  with  an  excellent  microfcope,  where  the  naked  eye  did, fee  but  a  green 
powder,  the  affifled  eye,  as  we  noted  above,  could  difcern  particular  granules,  fome 
of  them  of  a  blue,  and  fomo  of  them  of  a  yellow,  colour,  which  corpufcles  we  had 
beforehand  caufed  to  be  exquifitely  mixed  to  compound  the  green. 

1 1.  And,  Pjrcpbiltii,  that  you  may  not  think  me  altogether  extravagant  in  what  I 
•  mm.fr  have  faid  of  the  poffibility  (for  I  (beak  of  no  more)  of  dlfcerning  the  differing- forms 
tmSOiF  °^  afperity  in  the  fur  faces  of  bodies  of  feveral  colours,  I'll  here  let  down  a  memorr 
mdkglg,  able  particular  that  chanced  to  come  to  my  knowledge,  fince  I  writ  a  good  pare  of 
StM&b  tnis  cffay  antl  ic  h tnii-  Meeting  carnally  the  other  day  with  the  defcrvcdly  famous 
ni'tiit  *  Dr.  J.  Find,  extraordinary  anatomift  to  that  great  patron  of  the  Virruofj,  the.  now. 
t'J&iiZd.  Great  Duke  of  Tufctaiy^  and  inquiring  of  this  ingenious  pcrfon,  what  might  be  the 
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chief  rarity  he  had  feen  in  his  late  return  out  of  Italy  into  Ettglani,  he  told  me*  k 
was  a  man  at  Matjiricbt  in  the  Lcw-Cowttnes,  who  at  certain  times  can  difcern  and 
diftinguifh  colours  by  the  touch  with  his  fingers.  You  will  eafily  conclude*  that  this 
is  far  more  ftrange  than  what  I  propofed  but  as  not  impoflible ;  fince  the  fenfe  of  the 
retina  feeming  to  be  much  more  tender  and  quick  than  that  of  thofe  grofter  filaments, 
nerves  or  membranes  of  our  fingers,  wherewith  wc  ufc  to  handle  grofc  and  hard 
bodies,  it  feems  fcarce  credible,  that  any  accuftomance,  or  diet,  or  peculiarity  of 
conftitution,  fhould  enable  a  man  to  diftinguifh,  with  fuch  grofs  and  unfuitable  or- 
gans, fuch  nice  and  fubtile  differences  as  thofe  of  the  forms  of  afperity,  that  belong 
to  differing  colours  ,  to  receive  whofe  languid  and  delicate  impreflions  by  the 
intervention  of  light,  nature  feems  to  have  appointed  and  contcxed  into  the  re- 
tina the  tender  and  delicate  pith  of  the  optic  nerve.  Wherefore  I  confefs, 
I  propofed  divers  fcruplcs,  and  particularly  whether  the  doctor  had  taken  care  to  bind 
a  napkin  or  handkerchief  over  his  eyes  fo  carefully,  as  to  be  fure  he  could  make  no 
life  of  his  fight,  though  he  had  but  counterfeited  the  want  of  it  i  to  which  I  added 
divers  other  queftions,  to  fatisfy  myfelf,  whether  there  were  any  likelihood  of  col- 
lufion  or  other  tricks.  But  I  found  that  the  judicious  doctor  having  gone  far  out  of 
his  way,  purpofely  to  fatisfy  himfelf  and  his  learned  prince  about  this  wonder,  had 
been  very  watchful  and  circurnfpeft  to  keep  himfelf  from  being  impofed  upon.  And 
that  he  might  not  through  any  mi  (lake  in  point  of  memory  miiinform  me,  he  did  me 
the  favour,  at  my  requeft,  to  look  out  the  notes  he  had  written  for  his  own  and  hi* 
prince's  information,  the  fum  of  which  memorials,  as  far  as  we  (hall  mention  them 
here,  was  this,  that  the  doftor  having  been  informed  at  Utrecht*  that  there  lived  one 
at  feme  miles  diftance  from  Matftricbt,  who  could  diftinguifli  colours  by  the  touch* 
when  he  came  to  the  laft  named  town,  he  fent  a  mefienger  for  him,  and  having  ex- 
amined him,  was  told  upon  inquiry  thefe  particulars. 

That  the  man's  name  was  John  Vtrmaafen*  at  that  time  about  3$  years  of  age ; 
that  when  he  was  but  two  years  old,  he  had  the  fmall-pox,  which  rendered  htm  ab- 
solutely blind ;  that  at  this  prefent  he  is  an  organift,  and  fervee  that  office  in  a 
public  choir. 

That  the  do&or  difcourfing  with  him  over  night,  the  blind  man  affirmed,  that  lie 
could  diftinguifh  colours  by  the  touch,  but  that  he  could  not  do  it,  unlefs  he  were 
fading  ■,  any  quantity  of  drink  taking  from  him  that  exquifiteneJs  of  touch,  which 
is  rcquifitc  to  fo  nice  a  fenfation. 

That  hereupon  the  doctor  provided  againft  the  next  morning  feven  pieces  of  rib- 
bon, of  thefe  feven  colours,  black,  white,  red,  blue,  green,  yellow,  and  grey* 
but  as  for  mingled  colours,  this  Vcrmaafen  would  not  undertake  to  difcern  them, 
though  if  offered,  he  would  tell  that  they  were  mixed. 

That  to  difcern  the  colour  of  the  ribbon,  he  places  it  betwixt  thethumb  and  the 
fore  finger,  but  his  molt  exquilite  perception  was  in  his  thumb,  and  much  belter  in 
the  right  thumb  than  in  the  left. 

That  after  the  blind  man  had  four  or  five  times  told  the  doctor  the  feveral  colours 
( though  blinded  with  a  napkin  fot  fear  he  might  have  fome  fight)  the  do&or  found 
he  was  twice  millakcn,  for  he  called  the  white  black,  and  the  red  blue ;  but  ftill,  he, 
before  his  error,  would  lay  them  by  in  pairs,  faying,  that  though  he  could  eafily 
diftinguilh  them  from  all  others,  yet  thole  two  pairs  were  not  eafily  diftinguifhed 
amongft  themfclvcs.  Whereupon  the  doctor  defired  to  be  told  by  him  what  kind  of 
discrimination  he  had  of  colours  by  his  touch,  to  which  he  gave  a  reply,  for  whofe 
fake  chiefly  I  infert  all  this  narrative  in  this  place    namely,  that  all  the  difference 
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more  or  kfs  afperity  •,  for  fays  he  (I  give  you  the  doctor's  own  words)  black  feels  as 
if  you  were  feeling  needles  points,  or  fome  harfh  fand,  and  red  feels  very  fmooth. 

That  the  dodor  having  dcfired  him  to  tell  in  order  the  difference  of  colours  to  his 
touch,  he  did  as  follows. 

Black  and  white  arc  the  moft  afperous  or  unequal  of  all  colours,  and  fo  like,  that 
it  is  very  hard  to  diftinguifh  them  \  but  black  is  the  moft  rough  of  the  two  ;  green  is 
next  in  afperity,  grey  next  to  green  in  afperity,  yellow  is  the  fifth  in  degree  of  afpe- 
rity  :  red  and  blue  are  fo  like,  that  they  are  as  hard  to  diftinguifh  as  black  and  white  ; 
but  red  is  fomewhat  more  afperous  than  blue,  fo  that  red  has  the  fixth  place,  and  blue 
the  feventh  in  afperity. 

12.  To  thefe  informations  the  obliging  doctor  was  pleafed  to  add  the  welcome  pre- 
fent  of  three  of  thofe  very  pieces  of  ribbon,  whofe  colours  in  his  prefence  the  blind 
man  had  diftinguiflied,  pronouncing  the  one  grey,  the  other  red,  and  the  third  green  -t 
which  I  keep  by  me  as  rarities,  and  the  rather,  becaufe  he  feared  the  reft  were 
mifcarricd. 

13.  Before  I  faw  the  notes  that  afforded  me  the  precedent  narrative,  Iconfefs  I 
fufpe&ed  this  man  might  have  thus  difcriminated  colours  rather  by  the  fmell  than  by 
the  touch  i  for  fome  of  the  ingredients  imployed  by  dyers  to  colour  things,  have 
fecnts,  that  arc  not  fo  languid,  nor  fo  near  of  kin  :  but  that  I  thought  it  not  impof- 
fiblc  that  a  very  critical  nofe  might  diftinguifh  them,  and  this  I  the  rather  fufpeded, 
becaufe  he  required,  that  the  ribbons,  whofe  colours  he  was  to  name,  ihould  be 
offered  him  fading  in  the  morning    for  I  have  obferved  in  fetting  dogs,  that  the  feed- 
ing of  them  (efpccially  with  fome  forts  of  aliments)  does  very  much  impair  the  ex- 
quilite  fcent  of  their  nofes.    And  though  fome  of  the  foregoing  particulars  would 
have  prevented  that  conjecture,  yet  I  confefs  to  you  ( Pyropbilus)  that  I  would  gladly 
have  had  the  opportunity  of  examining  this  man  myfelf,  and  of  questioning  him 
about  divers  particulars  which  I  do  not  find  to  have  been  yet  thought  upon.  And 
though  it  be  not  incredible  to  me,  that  fince  the  liquours  that  dyers  employ  to  tinge, 
are  qualified  to  do  fo  by  multitudes  of  little  corpufcles  of  the  pigment  or  dying 
fluff,  which  arc  difiblvcd  and  extracted  by  the  liquor,  and  fwim  to  and  fro  in  it,  thofe 
corpufcles  of  colour  (as  the  Atomifts  call  them)  infinuating  thcmfelves  into,  and  fill- 
ing all  the  pores  of  the  body  to  be  dyed,  may  afperate  its  fuperficies  more  or  lefs 
according  to  the  bignefs  and  texture  of  the  corpufcles  of  the  pigment  j  yet  I  can 
fcarce  believe,  that  our  blind  man  could  diftinguifh  all  the  colours  he  did,  meerly  by 
the  ribbons  having  more  or  lefs  of  afperity *  fo  that  I  cannot  but  think,  notwith- 
ftanding  this  hiftory,  that  the  blind  man  diftinguifhed  colours  not  only  by  the  degrees 
of  afperity  in  the  bodies  offered  to  him,  but  by  forms  of  it,  though  this  (latter) 
would  perhaps  have  been  very  difficult  for  him  to  make  an  intelligible  mention  of,, 
becaufe  thofe  minute  dilparities  having  not  been  taken  notice  of  by  men  for  want  of 
touch  as  exquiiite  as  our  blind  man's,  are  things  he  could  not  have  intelligibly  ex- 
prelled ;  which  will  eafily  feem  probable,  if  you  confider,  that  under  the  name  of 
fharp,  and  fwect,  and  four,  there  are  abundance  of,  as  it  were,  immediate  peculiar 
relilhes  or  taftcs  in  differing  forts  of  wine,  which,  though  critical  and  experienced 
palates  can  eafily  dillern  themlclves,  cannot  make  them  be  undcrftood  by  others  j 
liich  minute  differences  not  having  hitherto  any  diftiuft  names  afligncd  them.    And  it 
feems  that  there  was  fomething  in  the  forms  of  afperity  that  was  rcquifitc  to  the  diftinc- 
tion  of  colours,  besides  the  degree  of  it,  fir.ce  he  found  it  fo  difficult  to  diftinguifh  black 
and  white  from  one  another,  though  not  from  other  colours.    For  I  might  urge,  that 
he  feems  not  cor-fonant  to  himfelf  about  the  red,  which,  as  you  have  fcen  in  one 
place,  hcreprdents  as  foine.vha:  more  afperous  thaa  the  blvie  j  and  in  another,  very 
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fmooth  :  but  becauic  he  fpeaks  of  this  fmoothnefs  in  that  place,  where  he  mentions 
the  roughnefe  of  black,  wc  may  favourably  prefume  that  he  might  mean  but  a  com- 
parative fmoothnefs ;  and  therefore  I  fliall  not  infift  on  this,  but  rather  countenance 
my  conjecture  by  this,  that  he  found  it  fo  difficult,  not  only  to  difcriminate  red  and 
blue  (though  the  firft  of  our  promifcuous  experiments  will  inform  you,  that  the  red 
reflects  by  gr  at  odds  more  light  than  the  other)  but  alfo  to  diftinguifli  black,  and 
white  from  one  another,  though  not  from  other  colours.  And  indeed,  though  in  the 
ribbons  that  were  offered  him,  they  might  be  almoft  equally  rough,  yet  in  fuch  flender 
corpufcles,  as  thofc  of  colour,  there  may  eafily  enough  be  conceived,  not  only  a 
greater  cloicnefs  of  parts,  or  elfc  paucity  of  protuberant  corpufcles,  and  the  little 
extant  particles  may  be  otherwife  figured,  and  ranged  in  the  white  than  in  the  black, 
but  the  cavities  may  be  much  deeper  in  the  one  than  the  other. 

14.  And  perhaps  (  Pyroptilus)  it  may  prove  fome  illuftration  of  what  I  mean,  and 
help  you  to  conceive  how  this  may  be,  if  I  reprefenr,  that  where  the  particles  are  fo 
exceeding  flender,  we  may  allow  the  parts  expofed  to  the  fight  and  touch  to  be  a 
little  convex  in  comparifon  of  the  erected  particles  of  black  bodies,  as  if  there  were 
wires  I  know  not  how  many  times  flenderer  than  a  hair:  whether  you  fuppofe  them 
to  be  figured  like  needles,  or  cylindrically,  like  the  hairs  of  a  bruin,  with  hemifphc- 
rical  (or  at  leaft  convex)  tops,  they  will  be  fo  very  flender,  and  confequently  the 
points  both  of  the  one  fort  and  the  other  fo  very  lharp,  that  even  an  cxquifite  touch 
will  be  able  to  diftinguifli  no  greater  difference  between  them,  than  that  which  our 
blind  man  allowed,  when  comparing  black  and  white  bodies,  he  faid,  that  the  latter 
was  the  lefs  rough  of  the  two.  Nor  is  every  kind  of  roughnefs,  though  fenGble 
enough,  inconfiftcnt  widi  whitenefs,  there  being  cafes,  wherein  the  phylical  fupcr- 
ficies  of  a  body  is  made  by  the  fame  operation  both  rough  and  white ;  as  when  the 
level  furface  of  cfcar  water  being  by  agitation  afperatcd  with  a  multitude  of  unequal 
bubbles,  does  thereby  acquire  a  whitenefs ;  and  as  a  fmooth  piece  of  glafs,  by  being 
fcratched  with  a  diamond,  does  in  the  afberated  part  of  its  furface  difclofc  the  fame 
colour.    But  more  (perchance)  of  this  ellcwhere. 

15.  And  therefore,  we  lhall  here  pafs  by  the  queftion,  whether  any  thing  might 
be  confidcred  about  the  opacity  of  the  corpufcles  of  black  pigments,  and  the  com- 
parative diaphaneity  of  thofe  of  many  white  bodies,  applied  to  our  prefent  cafe ; 
and  proceed  to  reprcfent,  that  the  newly  mentioned  exiguity  and  fliape  of  the  extant 
particles  being  fuppofed,  it  will  then  be  confiderable  what  we  lately  but  hinted  (and 
therefore  muft  now  fomcwhat  explain)  that  the  depth  of  the  little  cavities,  intercept- 
ed between  the  extant  particles,  without  being  lb  much  greater  in  black  bodies  than 
in  white  ones,  as  to  be  perceptibly  fo  to  the  gTofs  organs  of  touch,  may  be  very  much 
greater  in  reference  to  their  difpofition  of  reflecting  the  imaginary  fubtile  beams  of 
Inht.  For  in  black  bodies,  thofc  little  intercepted  cavities,  and  other  dcprcfTions, 
may  be  fo  figured,  fo  narrow  and  fo  deep,  that  the  incident  beams  of  light,  which 
the  more  extant  parts  of  the  phyfical  fupcrficics  arc  difpofed  to  reflect  inwards,  may 
be  detained  there,  and  prove  unable  to  emerge  ;  whilft,  in  a  white  body,  the  flender 
particles  may  not  only  by  their  figure  be  fitted  to  reflect  the  light  copioufly  outwards, 
but  the  intercepted  cavities  being  not  deep,  nor  perhaps  very  narrow,  the  bottoms 
of  them  may  be  fo  conftituted,  as  to  be  fit  to  reflect  outwards  much  of  the  light  that 
falls  even  upon  them  ;  as  you  may  poffibly  better  apprehend,  when  we  fliall  come  to 
treat  of  whitenefs  and  bhtcknefs.  In  the  mean  time,  it  may  fuffice,  that  you  take 
notice  with  me,  that  the  blind  man's  relations  import  noneceflity  of  concluding,  that 
though,  becaufc,  according  to  the  judgment  of  his  touch,  black  was  the  rougheft, 
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aa  it  is  the  darkeft  of  colours,  therefore  white,  which  (according  to  us)  is  the  light- 
ed, Ihould  be  alfo  the  fmootheft  :  fince  I  obferve,  that  he  makes  yellow  to  be  two 
degrees  more  afperous  than  blue,  and  as  much  Ids  afperous  than  green  j  whereas,  in- 
deed, yellow  does  not  only  appear  to  the  eye  a  lighter  colour  than  blue,  but  (by  our 
firft  experiment  hereafter  to  be  mentioned)  it  will  appear,  that  yellow  reflected 
much  more  light  than  blue,  and  manifcltly  more  than  green  ;  which  we  need  not 
much  wonder  at,  fince  in  this  colour,  and  the  two  others  (blue  and  yellow)  it  k  not 
only  the  reflected  light  that  is  to  be  confidered,  fince  to  produce  both  thefc,  refrac- 
tion foems  to  intervene,  which  by  its  varieties  may  much  alter  the  cafe :  which  both 
fcems  to  ftrengthen  the  conjecture  I  was  formerly  propoHng,  that  there  was  Ibmething 
cue  in  the  kinds  of  afperity,  as  well  as  in  the  degrees  of  u,  which  enabled  our  blind 
man  to  difcriminate  colours,  and  does  at  lead  ihow,  that  we  cannot,  in  all  cafes, 
from  the  bare  difference  in  the  degrees  of  afperity  betwixt  colours,  fiufely  conclude, 
that  the  rougher  of  any  two  always  reflects  the  leaft  light. 

16.  But  this  notwithstanding  (Pyropbilus)  and  whatever  curiofity  I  may  have  had 
to  move  fome  quell  ions  to  our  lagacious  blind  man  •,  yet  thus  much  I  think  you  wilt 
admit  us  to  have  gained  by  his  teftimony,  that  finoe  many  colours  may  be  felt  with  the 
circumftances  above  related,  the  furfaces  of  foch coloured  bodies  mult  certainly  have 
differing  degrees,  and  in  all  probability  have  differing  forms  or  kinds  ©f  afperity 
belonging  to  them,  which  is  all  the  ufe  that  my  prefent  attempt  obliges  me  to  make 
of  the  hiltory  above  delivered  that  being  fumcient  to  prove,  that  colour  does  much 
depend  upon  the  difpofition  of  the  fuperficial  parts  of  bodies,  and  to  Ihew  is  general*, 
wherein  it  is  probable  that  fuch  a  difpofition  does  (principally  at  leaft)  coofift. 

1 7.  But  to  return  to  what  I  was  faying,  before  1  began  to  make  mention  of  our 
Wind  organift ;  what  we  have  delivered  touching  the  caufcs  of  the  feveral  forms  of 
afperity  that  may  diverfify  the  furfaces  of  coloured  bodies,  may  perchance  ibmewhat 
aflift  us  to  make  ibme  conjectures  in  die  general,  at  feversl  of  the  ways  whereby  it  is, 
poflible  for  the  experiments,  hereafter  to  be  mentioned,  to  produce  tbe  fudden 
changes  of  colours  that  are  wont  to  be  consequent  upon  them :  for  moft  of  thefc  phe- 
nomena being  produced  by  the  intervention  of  liquors,  and  thefc  for  the  moft  part 
abounding  with  very  minute,  active,  and  varioully  figured  faline  corpufcles,  liquors; 
lb  qualified  may  well  enough  very  nimbly  alter  the  texture  of  the  body  they  are  em- 
ployed to  work  upon,  and  io  may  change  the  form  of  afperity,  and  thereby  make 
them  remit  to  the  eye  the  light  that  falls  on  them  after  another  manner  than  they  did 
before,  and  by  that  means  vary  the  colour,  fo  far  forth  as  it  depends  upon  the  texture 
or  difpofition  of  the  feen  parts  of  the  object  •,  which  I  fay,  Pyrophilus^  that  you  may 
not  think  I  would  abfolutcly  exclude  all  other  ways  of  modifying  the  beams  of  light 
between  their  pa/ting  from  the  lucid  body,  and  their  reception  into  the  common 
fenfory. 

18.  Now  there  feem  to  me  divers  ways,  by  which  we  may  conceive  that  liquors 
may  nimbly  alter  the  colour  of  one  another,  and  of  other  bodies,  upon  which  they 
act ;  but  my  prefent  hafte  will  allow  me  to  mention  but  fome  of  them,,  without  in- 
filling fo  much  as  upon  thole  I  lhall  name. 

19.  And  firft,  the  minute  corpufcles  that  compofc  a  liquor  may  cafily,  infinuate 
themfclves  into  thofe  pores  of  bodies,  whereto  their  fize  and  figure  makes' them  con- 
gruous •,  and  thefc  pores  they  may  either  exactly  fill,  or  but  inadequately :  and  in 
this  latter  cafc  they  will  for  the  moft  part  alter  the  number  and  figure,  and  always 
tbe  bignefs  of  the  former  pores.  And  in  what  capacity  focver  thele  corpufcles  of  a; 
liquor  come  to.  be  lodged  or  harboured  in  the  poxes  that  admit  them,  the  fiirfacc  of 
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the  body  will  for  the  moft  part  hare  its  afperity  altered,  and  the  incident  light  that 
meets  with  agrofier  liquor  in  the  little  cavities  that  before  contained  nothing  but  air, 
or  fome  yet  fubtilcr  fluid,  will  have  its  beams  either  refracted,  or  imbibed,  or  elfe  re- 
flected more  or  lets  interruptedly  than  they  would  be,  if  the  body  had  been  un- 
moiftencd  :  as  we  fee,  that  even  fair  water  falling  on  white  paper,  or  linen,  and  divers 
other  bodies  apt  to  foak  it  in,  will  for  ionic  luch  reafons  as  thole  newly  mentioned, 
immediately  alter  the  colour  of  them,  and  for  the  moft  part  make  it  ladder  than  that 
of  the  unwetccd  parts  of  the  fame  bodies.  And  lb  you  may  fee,  that  when  in  the 
lummer  the  highways  are  dry  and  dully,  if  there  falls  ftore  ot  rain,  they  will  quickly 
appear  of  a  much  darker  colour  than  they  did  before ;  and  if  a  drop  of  oil  be  let  fall 
upon  a  Dncct  of  white  paper,  that  part  of  it,  which  by  the  imbibition  of  the  liquor,, 
acquires  a  greater  continuity,  and  fome  tranfparency,  will  appear  much  darker  than 
the  reft,  many  of  the  incident  beams  of  light  being  now  tranfmitted,  that  othcrwife 
would  be  reflected  towards  the  beholder's  eyes. 

20.  Secondly,  A  liquor  may  akcr  the  colour  of  a  body,  by  freeing  it  from  thole 
things  that  hindered  it  from  appearing  in  its  genuine  colour i  and  though  this  may- 
be  faid  to  be  rather  a  reftoration  ot  a  body  to  its  own  colour,  or  a  retention  of  its 
native  colour,  than  a  change,  yet  ftill  there  intervenes  in  it  a  change  of  the  colour 
which  the  body  appeared  to  be  of  before  this  operation.  And  fuch  a  change  a  li- 
quor may  work,  either  by  diflblving,  or  corroding,  or  by  fome  fuch  way  of  carrying 
oft  that  matter,  which  either  veiled  or  diiguifed  the  colour  that  afterwards  appears. 
Thus  we  reftore  old  pieces  of  dirty  gold  to  a  clean  and  nitid  yellow,  by  putting  them 
into  the  fire,  and  into  aqua  fortis,  which  take  oft  the  adventitious  filth  that  made 
that  pure  metal  look  of  a  dirty  colour  :  and  there  is  alio  an  eafy  way  to  reftore  filver 
coins  to  their  due  luftre,  by  fetching  oft*  that  which  difcoloured  them.  And  I  know 
a  chymical  liquor,  which  I  employed  to  rellore  pieces  of  cloth  ipottcd  with  gre&fe 
to  their  proper  colour,,  by  imbibing  the  fpotted  part  with  this  liquor,  which  incor- 
porating with  the  greafe,  and  yet  being  of  a  very  volatile  nature,  does  eafily  carry 
it  away  with  itfelf.  And  L  have  fomctimes  tried,  that  by  rubbing  upon  a  good 
touch-llonc  a  certain  metalline  mixture  fo  compounded,  that  the  imprcflion  it  left 
upon  rhe  ftone  appeared  of  a  very  differing  colour  from  that  of  gold,  yet  a  little  of* 
aqua  fortis  would  in  a  trice  make  the  golden  colour  difclofe  itfclt,  by  diflblving  the 
other  metalline  corpul'cles  that  concealed  thofe  of  the  gold,  which  you  know  that 
menftruum  will  leave  untouched. 

si.  Thirdly,  A  liquor  may  alter  the  colour  of  a  body  by  making  a  comminu- 
tion of  its  parts,  and  that  principally  two  ways ;  the  lirft  by  disjoining  and  diflipating 
thofc  cluftcrs  of  particles,  if  I  may  fo  call  them,  which  ftuck  more  loofely  together,, 
being  fattened  only  by  fome  more  eafily  difloluble  cement,  which  feems  to  Be  the 
cafe  of  fome  of  the  following  experiments,  where  you  will  find  the  colour  of  many 
corpul'cles  brought  to  cohere  by  having  been  precipitated  together,  deftroyed  by  the 
affufion  of  very  piercing  and  incilive  liquors.  The  other  of  the  two  ways  I  was 
fpeaking  of,  is,  by  dividing  the  groffer  and  more  folid  particles  into  minute  ones, 
which  will  be  always  Idler,  and  for  the  moft  part  othcrwife  fhaped  than  the  entire 
corpufcle  fo  divided,  as  it  will  happen  in  a  piece  of  wood  reduced  into  fplintcrs  or 
chips,  or  as  when  a  piece  of  cryftal  heated  red-hot  and  quenched  in  cold  water  is 
cracked  into. a  multitude  of  little  fragments,  which,,  though  they  fall  not  afunder, 
alter  the  difpofition  of  a  body  of  the  cryftal,  as  to  its  mannce  of  reflecting  the  light,, 
as  we  fliall  have  occafio:)  to  Ihcw.  hereafter.. 
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22.  There  is  a  fourth  way  contrary  to  the  third,  whereby  a  liquor  may  change  the 
colour  of  another  body,  efpecially  of  another  fluid  \  and  that  is,  by  procuring  the 
coalition  of  ieveral  particles  that  before  lay  too  icattered  and  difpcrled  to  exhibit  the 
colour  that  afterwards  appears.  Thus  fometimes  when  I  have  had  the  folution  of 
gold  fo  dilated,  that  I  doubted  whether  the  liquor  had  really  imbibed  any  true  gold  or 
no,  by  pouring  in  a  little  mercury,  I  have  been  quickly  able  to  fatisfy  myfelf,  that 
the  liquor  contained  gold  i  that  metal  after  a  little  while  cloathing  the  furface  of  the 
quickfilver  with  a  thin  film  of  its  own  livery.  And  chiefly,  though  not  only  by  this 
way  of  bringing  the  minute  parts  of  bodies  together  in  fuch  numbers,  as  to  make 
them  become  notorious  to  the  eye,  many  of  thcle  colours  feem  to  be  generated  which 
arc  produced  by  precipitations,  efpecially  by  fuch  as  arc  wont  to  be  made  with  fair 
water  j  as  when  refinous  gums  diflblved  in  fpirit  of  wine,  are  let  fall  again,  if  the 
foirit  be  copioufly  diluted  with  that  weakening  liquor.  And  fo  out  of  the  rectified 
and  tranfparcnt  butter  of  antimony,  by  the  bare  mixture  of  fair  water,  there  will  be 
plentifully  precipitated  that  milk-white  fubftancc,  which  by  having  its  looter  falts  well 
walhcd  off,  is  turned  into  that  medicine,  which  vulgar  chymifts  are  pleafcd  to  call 
Mercurius  Vit*. 

23.  A  Fifth  way,  by  which  a  liquor  may  change  the  colour  of  a  body,  is,  by 
diflocating  the  parts,  and  putting  them  out  of  their  former  order  into  another,  and 
perhaps  alfo  altering  the  pofture  of  the  fingle  corpufcles  as  well  as  their  order  or  fitua- 
tion  in  refpedr.  of  one  another.    What  certain  kinds  of  commotion  or  diflocation 
of  the  parts  of  a  body  may  do  towards  the  changing  its  colour,  is  not  only  evident 
in  the  mutations  of  colour  obfervable  in  quickfilver,  and  fomc  other  concretes  long 
kept  by  chymifts  in  a  convenient  heat,  though  in  clofe  veflcls,  but  in  the  obvious 
degenerations  of  colour,  which  every  body  may  take  notice  of  in  bruifed  cherries, 
and  other  fruit,  by  comparing  after  a  while  the  colour  of  the  injured  with  that  of  the 
found  part  of  the  fame  fruit.    And  that  alfo  fuch  liquors,  as  wc  have  been  fpcaking 
of,  may  greatly  difcompofe  the  textures  of  many  bodies,  and  thereby  alter  the  dil- 
pofition  of  their  fuperficial  parts,  the  great  commotion  made  in  metals,  and  fcveral 
other  bodies  by  aqua  fortis,  oil  of  vitriol,  and  other  faline  menftruums,  may  eafily 
perfuade  us ;  and  what  fuch  varied  filiations  of  parts  may  do  towards  the  diverfifying 
of  the  manner  of  their  refle&ing  the  light,  may  be  guefled  in  fome  meafure  by  the 
beating  of  tranfparcnt  glafs  into  a  white  powder,  but  far  better  by  the  experiments 
lately  pointed  at,  and  hereafter  delivered,  as  the  producing  and  deftroying  colours  by 
the  means  of  fubtile  faline  liquors,  by  whofc  affufion  the  parts  of  other  liquors  are 
manifeftly  both  agitated,  and  likewife  difpofed  after  another  manner  than  they  were 
before  fuch  affufion.    And  in  fome  chytnical  oils,  as  particularly  that  of  lemon 
peels,  by  barely  fhaking  the  glafs  that  holds  it  into  bubbles,  that  tranfpofition  of  the 
parts  which  is  confequent  to  the  fhaking,  will  fhew  you  on  the  furfacrs  of  the  bubbles 
exceeding  orient  and  lively  colours,  which,  when  the  bubbles  rclapfe  into  the  reft  of 
the  oil,  do  immediately  vanifh. 

24.  I  know  not,  Pyropbilus,  whether  I  fhould  mention  as  a  diftinct  way,  becaufe 
it  is  of  a  lbmcwhat  more  general  nature,  that  power  whereby  a  liquor  may  alter  the 
colour  of  another  body,  by  putting  the  pans  of  it  into  motion  ;  for  though  poffibly 
the  motion  fo  produced  does,  as  fuch,  feldom  fuddenly  change  the  colour  of  the 
body  whofe  parts  arc  agitated,  yet  this  fecms  to  be  one  of  the  nioft  general,  however 
not  immediate  caufes  of  the  quick  change  of  colours  in  bodies.  Por  the  parts  being 
put  into  motion  by  the  adventitious  liquor,  divers  of  them  that  were  before  united, 
may  become  thereby  disjoined,  and  when  that  motion  ceafes  or  decays,  others  of 
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them  may  ftick  together,  and  that  in  a  new  order,  by  which  means  the  motion  may 

fometimcs  produce  permanent  changes  of  colours,  as  in  the  experiment  you  will  meet 
with  hereafter,  of  prelently  turning  a  ihowy  white  body  into  a  yellow,  by  the  bare 
afTuGon  of  fair  water,  which  probably  fo  diflblves  the  faiine  corpufcles  that  remained 
in  the  calx,  and  lets  them  at  liberty  to  act  upon  one  another,  and  the  metal,  far 
more  powerfully  than  the  water  without  the  ailifrance  of  fuch  faline  corpufcles  could 
do.  And  though  you  rub  blue  vitriol,  how  venereal  and  unfophifticated  ibever  ic 
be,  upon  the  whetted  blade  of  a  knife,  it  will  not  impart  to  the  iron  its  latent  co- 
lour •,  but  if  you  moiften  the  vitriol  with  your  fpittle,  or  common  water,  the  particles, 
of  the  liquor  disjoining  thofe  of  the  vitriol,  and  thereby  giving  them  the  various 
agitation  requifite  to  fluid  bodies,  the  metalline  corpufcles  of  the  thus  diflblved  vi- 
triol will  lodge  themfelves  in  throngs  in  the  fmall  and  congruous  pores  of  the  iron 
they  are  rubbed  on,  and  fo  give  the  furfacc  of  it  the  genuine  colour  of  the  copper. 

25.  There  remains  yet  a  way,  Pyropbilus^  to  be  mentioned,  by  which  a  liquor 
may  alter  the  colour  of  another  body,  and  this  feems  the  mod  important  of  all,  be- 
caufe  though  it  be  named  but  as  one,  yet  it  may  indeed  comprehend  many  •,  and  that 
is,  by  alTociating  the  faline  corpufcles,  or  any  other  fort  of  the  more  rigid  ones  of 
the  liquor,  with  the  particles  of  the  body  that  it  is  employed  to  work  upon.  For 
thefe  adventitious  corpufcles  alTociating  themfelves  with  the  protuberant  particles  of 
the  furface  of  a  coloured  body,  muft  neceiTarily  alter  their  bignefs,  and  will  moft  com- 
monly alter  their  fhape.  And  how  much  the  colours  of  bodies  depend  upon  the 
bulk  and  figure  of  their  fuperficial  particles,  you  may  guefe  by  this,  that  eminent 
antient  philofophers,  and  divers  moderns,  have  thought  that  all  colours  might,  in  a 
general  way,  be  made  out  by  thefe  two  ;  whofe  being  diverfified  will,  in  our  cafe,  be 
attended  with  thele  two  circumftances  •,  the  one,  that  the  protuberant  particles  being 
incrcafed  in  bulk,  they  will  oftentimes  be  varied  as  to  the  clofenefs  or  laxity  of  their 
order,  fewer  of  them  being  contained  within  the  lame  fenfible  (though  minute)  lpace 
than  before ;  or  clic  by  approaching  to  one  another,  they  muft  ttraiten  the  pores,  and. 
it  may  be  too  they  will,  by  their  manner  of  alTociating  themfelves  with  the  protu- 
berant particles,  intercept  new  pores.  And  this  invites  me  to  confidcr  farther,  that 
the  adventitious  corpufcles  I  have  been  (peaking  of,  may  likewife  produce  a  great 
change,  as  well  in  the  little  cavities  or  pores,  as  in  the  protuberances  of  a  coloured 
body ;  for,  belides  what  we  have  juft  now  taken  notice  of,  they  may,  by  lodging, 
themfelves  in  thole  little  cavities,  fill  them  up,  and  it  may  well  happen,  that  they 
may  not  only  fill  the  pores  they  infinuatc  themfelves  into,  but  likewife  have  their 
upper  parts  extant  above  them  •,  and  partly  by  thefe  new  protuberances,  partly  by 
focreaung  the  bulk  of  the  former,  thefe  extraneous  corpukles  may  much  alter  the 
number  and  bignels  of  the  lurface's  pores,  changing  the  old  and  intcrrepring  new 
ones.  And  then  it  is  odds,  but  the  order  of  the  little  cxtancirs,  and  confequently 
that  of  the  little  deprcllions  in  point  of  fituation  will  be  altered  likewife  :  as  if  youi 
diflblve  quickiiker  in  feme  kind  of  aqua  fortis,  the  faline  particles  of  the  menftruum,. 
afibciating  ihcmlclv.es  with  the  mercurial  corpufcles,  will  make  a  green  folution,, 
which  afterwards  catty  enough  degenerates.  And  red  lead,  or  minium,  being  dif- 
lblved in  fpirit  of  vinegar,  yields  not  a  red,  but  a  clear  folution,  the  rednefs  of  the- 
lead  being  by  the  liquor  dcitroyed.  But  a  better  tnftance  may  be  taken  from  copper  v. 
for  I  have  tried,  that  if  upon  a  copper-plate,  you  let  fome  drops  of  weak  aqua  fortis. 
reft  for  a  while,  the  corpufcles  of  the  menltruum  joining  with  thofe  of  the  metal,, 
wi'.l  produce  a  very  f.n>ib!e  aipcrity  upon  the  furface  of  the  plate,  and  will  concoa- 
gulatc  that  way  into  very  minute  grains  of  a  pale  blue  vitriol  •,  whereas,  if  upon. 
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another  part  of  the  fame  plate  you  fuflfer  a  little  ftrong  fpirit  of  urine  to  reft  a-  com- 
petent time,  you  (hall  find  the  afperated  furface  adorned  with  a  deeper  and  richer 
blue.  And  the  fame  aqua  fortis,  that  will  quickly  change  the  rednefs  of  red  lead 
into  a  darker  colour,  will,  being  put  upon  crude  lead,  produce  a  whitifh  fubftance, 
as  with  copper  it  did  a  blueifb.  And  as  with  iron  it  will  produce  a  reddifh,  and  on 
white  quills  a  yellowifh,  ib  much  may  the  coalition  of  the  parts  of  the  fame  liquor, 
with  the  differingly  figured  particles  of  liable  bodies,  divers  ways  alperate  the  difle- 
ringly  difpofed  furfaccs,  and  fo  diverfity  the  colour  of  thofe  bodies.  And  you  will 
eafily  believe,  that  in  many  changes  of  colour,  that  happen  upon  the  d  involutions  of 
metals,  and  precipitations  made  with  oil  of  tartar,  and  the  like  fixed  fairs,  there  may 
intervene  a  coalition  of  falinc  corpufcles  witli  the  particles  of  the  body  dtflblvcd  or 
precipitated,  if  you  examine  how  much  the  vitriol  of  a  metal  may  be  heavier  than 
the  metalline  part  of  it  alone,  upon  the  fcore  of  the  falinc  parts  concoagulated  there- 
with and,  that  in  feveral  precipitations  the  weight  of  the  cajx  does  for  the  fame  rea- 
fon  much  exceed  that  of  the  metal,  when  it  was  firft  put  in  to  be  diflblved. 

26.  But,  Pyrofbi/us,  to  confider  thefc  matters  more  particularly*  would  be  to 
forget  that  I  declared  againft  adventuring,  at  leaft  for  this  time,  at  particular  theories 
of  colours,  and  that  accordingly  you  may  juftly  expect  from  roe  rather  experiments 
than  fpeculations :  and  therefore  I  mail  difmifs  this  lubject  of  the  forms  of  fuperficial 
afperity  in  coloured  bodies,  as  foon  as  I  (hall  but  have  named  to  you,  by  way  of 
fupplement  to  what  wc  have  hitherto  difcourfed  in  this  (hort  feftion,  a  couple  of  par- 
ticulars (which  you  will  eafily  grant  me) ;  the  one,  that  there  are  divers  other  ways 
for  the  fpeedy  production  even  of  true  and  permanent  colours  in  bodies,  befides  thole 
practicable  by  the  help  of  liquors :  for  proof  of  which  advertifemenr,  though  feve- 
ral  examples  might  be  alledged,  yet  I  fhall  need  but  remind  you  of  what  I  mentioned 
to  you  above,  touching  the  change  of  colours  fuddenly  made  on  tempered  fteel,  and 
-on  lead,  by  the  operation  of  hear,  without  the  intervention  of  a  liquor.  But  the 
other  particular  I  am  to  obfcrve  to  you,  is  of  more  importance  to  our  prefcnt  fub- 
ject  ;  and  it  is,  that  though  nature  and  art  may  in  fome  cafes  fo  change  the  afperity 
of  the  fuperficial  parts  or  a  body,  as  to  change  its  colour  by  either  of  the  ways  I 
have  propofed,  fingle  or  unaflifted  \  yet  for  the  moft  part  it  is  by  two  or  three,  of 
perhaps  by  more  of  the  forcmentioned  ways  afiociated  together,  that  the  effect  is 
produced.  And  if  you  confider  how  varioufly  thefe  feveral  ways  and  fome  others 
allied  unto  them,  which  I  have  left  unmentioned,  may  be  compounded  and  applied, 
you  will  not  much  wonder  that  fuch  fruitful,  whether  principles  (or  manners  of  di- 
vcrfification)  fboold  be  fitted  to  change  or  generate  no  lmall  ftore  of  differing 
colours. 

27.  Hitherto,  Pyrophilus,  we  have  in  difcourfing  of  the  afperity  of  bodies  con- 
fidrrcd  the  little  protuberances  of  other  fuperficial  particles  which  make  up  that 
rougnnefs,  as  if  we  took  it  for  granted,  that  they  mutt  be  perfectly  opacous  and  im- 
penetrable by  the  beams  of  light,  and  fo  muft  contribute  to  the  variety  of  colours,  as 
they  terminate  more  oriel's  light,  and  reflect  it  to  the  eye  mixed  with  more  or  lefs  of 
thus  or  thus  mingled  fhades.  But  to  deal  ingenuoufiy  with  you,  Pyepbilus,  before 
1  proceed  any  further,  I  muft  not  conceal  from  you,  that  I  have  often  thought  it  worth 
a  ferious  inquiry,  whether  or  no  particles  of  matter,  each  of  them  fingly  infenfible, 
and  therefore  lmall  enough  to  be  capable  of  being  fuch  minute  panicles,  as  the 
Atomiils  both  of  old  and"of  late  have  (not  abfurdly)  called  Ccrpufittla  Colons,  may 
not  yet  conlift  each  of  them  of  divers  yet  minuter  particles,  betwixt  which  wc  may 
conceive  little  commifiures  where  they  adhere  to  one  another,  and,  however,  may 
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not  be  porous  enough  to  be,  at  leaft  in  fome  degree,  pervious  to  the  unimaginably 
fubrile  corpufcles  that  make  up  the  beams  of  light,  and  canfcqucntly  to  be  in  fuch  :t 
degree  diaphanous.    For,  Pyropbilxu,  that  the  propofed  inquiry  may  be  of  moment 
to  him  that  fearches  after  the  nature  of  colour,  you  will  eafily  grant,  if  you  conGdtc, 
that  whereas  perfectly  opacous  bodies  can  but  reflect  the  incident  beams  of  light, 
thofe  that  are  diaphanous  ace  qualified  to  refract  them  too  •,  and  that  refraction  has 
fuch  a  ftroke  in  the  production  of  colours,  as  you  cannot  but  have  taken  notice  of, 
and  perhaps  admired  in  the  colours  generated  by  the  trajection  of  light  through  drops 
of  water  that  exhibit  a  rainbow,  through  prifmatical  glafles,  and  through  divers  other 
tranfparent  bodies.    But  'tis  like,  Pyropbilus,  you  will  more  eafily  allow  that  about 
this  matter  it  is  rather  important  to  have  a  certainty,  than  that  it  is  rational  to  enter- 
tain a  doubt  i  wherefore  I  muft  mention  to  you  fome  of  the  reafons  that  make  me 
think  it  may  need  a  further  inquiry :  for  I  find  that  in  a  darkened  room,  where  the 
light  is  permitted  to  enter  but  at  one  hole,  the  little  wandering  particles  of  dull,  that 
are  commonly  called  motes,  and,  unlefs  in  the  fun-beams,  are  not  taken  notice  of  by 
the  unaflifted  fight  -,  I  have,  I  fay,  often  obferved  that  thefe  roving  corpufcles  being 
looked  on  by  an  eye  placed  on  the  one  fide  of  the  beams  that  entered  the  little  hole, 
and  by  the  darknefs  having  its  pupil  much  enlarged,  I  could  difcern  that  thefe  moces 
as  foon  as  they  came  within  the  compafs  of  the  luminous,  whether  cylinder  or  in- 
verted cone,  u  I  may  fo  call  it,  that  was  made  up  by  the  unclouded  beams  of  the 
fun,  did  in  certain  pofitions  appear  adorned  with  very  vivid  colours,  like  thofe"  of  the 
rainbow,  or  rather  like  thofe  of  very  minute,  but  fparkling  fragments  of  diamonds : 
and  as  foon  as  the  continuance  of  their  motion  had  brought  them  to  an  inconvenient 
pofition  in  reference  to  the  light  and  the  eye,  they  were  only  viable  without  darting 
any  lively  colours  as  before.    Which  feems  to  argue,  that  thefe  little  motes,  or  mi- 
nute fragments  of  fevcral  forts  of  bodies  reputed  opacous,  and  only  crumbled  as 
to  their  exterior  and  loofer  parts  into  duft,  did  not  barely  reflect  the  beams  that  fell 
upon  them,  but  remit  them  to  the  eye  refraded  too.    We  may  alfo  obferve,  that 
feveral  bodies  (as  well  fome  of  a  vegetable,  as  others  of  an  animal  nature)  which  are 
wont  to  pafs  for  opacous,  appear  in  great  part  tranfparent,  when  they  are  reduced  into 
thin  parts,  and  held  againft  a  powerful  light.    This  I  have  not  only  taken  notice  of 
fn  pieces  of  ivory  reduced  into  thick  leaves,  as  alfo  in  divers  confiderablc  thick  fhells 
of  fifhes,  and  in  (having  of  wood  •,  but  I  have  alfo  found  that  a  piece  of  deal,  far 
thicker  than  one  would  eafily  imagine,  being  purpofely  interpoled  betwixt  my  eye 
placed  in  a  room,  and  the  clear  day-light,  was  not  only  fomewhat  tranfparent,  but 
(perhaps  by  reafon  of  its  gummous  nature)  appeared  quite  through  of  a  lovely  red. 
And  in  the  darkened  room  above  mentioned,  bodies  held  againft  the  hole  at  which 
the  light  entered,  appeared  far  lefs  opacous  than  they  would  clfcwhcrc  have  done  \ 
infomuch  that  I  could  eafily  and  plainly  fee,  through  the  whole  thickneis  of  my 
hand,  the  motions  of  a  body  placed  (at  a  very  near  diftance  indeed,  but  yet)  beyond 
it.    And  even  in  minerals,  the  opacity  is  not  always  fo  great  as  many  think,  if  the 
body  be  made  thin :  for  white  marble,  though  of  a  pretty  thicknefs,  being  within  a 
due  diftance  placed  betwixt  the  eye  and  a  convenient  light,  will  fufi'er  the  motions  of 
one's  finger  to  be  well  difcerned  through  it,  and  fo  will  pieces,  thick  enough,  of 
many  common  flints.    But  above  all,  that  inftance  is  remarkable,  that  is  afforded  us 
Mufcovy  glafs  (which  fome  call  Stlenites,  others  Lapis  Sptcularis;)  tor  though  plates 
this  mineral,  though  but  of  a  moderate  thickneis,  do  often  appear  opacous,  yet 
if  one  of  thefe  be  dexteroufly  fplit  into  the  thinncft  leaves  it  is  made  up  of,  it  will 
yield  fuch  a  number  of  them,  as  icarcc  any  thing  but  experience  could  have  perfuaded 
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me  •,  and  thefe  leaves  will  afford  the  moil  tranfparent  fort  of  confiftent  bodies,  that, 
for  aught  I  have  obferved,  are  yet  unknown  j  and  a  fingle  leaf  or  plate  will  be  fo  far 
from  being  opacous,  that  it  will  fcarce  be  fo  much  as  vifible.  And  multitudes  of 
bodies  there  are,  whofe  fragments  feem  opacous  to  the  naked  eye,  which  yet,  when  I 
have  included  them  in  good  microfcopes,  appeared  tranfparent  •,  but,  Pyropbikst  on 
the  other  fide  1  am  not  yet  fure  that  there  are  no  bodies,  whofe  minute  particles  even 
in  fuch  a  microfcope  as  that  of  mine,  which  I  was  lately  mentioning,  will  not  appear 
diaphanous.  For  having  confidered  mercury  precipitated  per  /<•,  the  little  granules 
that  made  up  the  powder,  looked  like  little  fragments  of  coral  beheld  by  the  naked 
eye  at  a  difiance  (lor  very  near  at  hand  coral  will  fometimes,  efpecially  if  it  be  good, 
fhew  fome  tranfparency).  Filings  likewife  of  fteel  and  copper,  though  in  an  excel- 
lent microfcope,  and  a  fair  day,  they  (ho  wed  like  pretty  big  fragments  of  thofe  me- 
tals, and  had  confidcrable  brightnefs  on  fome  of  their  furfaces,  yet  1  was  not  fatis- 
fied,  that  I  perceived  any  reflection  from  the  inner  parts  of  any  of  the  filings.  Nay, 
having  looked  in  my  belt  microfcope  upon  the  red  calx  of  lead  (commonly  called 
Minium)  neither  I,  nor  any  I  (hewed  it  to,  could  difcern  it  to  be  other  than  opacous, 
though  the  day  were  clear,  and  the  object  ftrongly  enlightened.  And  the  deeply  red 
colour  of  vitriol  appeared  in  the  fame  microfcope  (notwithstanding  the  great  commi- 
nution effected  by  the  fire)  but  like  grofly  beaten  brick.  So  that,  Pyrcpbilus,  I  fhall 
willingly  refign  you  the  care  of  making  fome  further  inquiries  into  the  fubject  we  have 
now  been  confidering ;  for  1  confefs,  as  I  told  you  before,  that  I  think  that  the 
matter  may  need  a  further  fcrutiny,  nor  would  I  be  forward  to  determine  how  far  or 
in  what  cafes  the  tranfparency  or  femi-diaphaneity  of  the  fuperficial  corpufdes  of 
bigger  bodies  may  have  an  intercft  in  the  production  of  their  colours  j  efpecially  be- 
caufe  that  even  in  divers  white  bodies,  as  beaten  glafs,  fnow  and  froth,  where  it  feems 
minifeft  that  the  fuperficial  parts  are  fingly  diaphanous  (being  either  water,  or  air, 
or  glafs)  we  fee  not  that  fuch  variety  of  colours  are  produced  as  ufually  are  by  the 
retraction  of  light  even  in  thofe  bodies,  when  by  their  bignefs,  fhape,  &?<■.  they  are 
conveniently  qualified  to  exhibit  fuch  various  and  lively  colours  as  thofe  of  the  rain- 
bow, and  of  prifmatical  glafies. 

28.  By  what  has  been  hitherto  difcourfed,  Pyropbilusy  we  may  be  aflifted  to  judge 
of  that  famous  controverfy  which  was  of  old  difputed  betwixt  the  Epicureans  and 
other  Atomifts  on  one  fide,  and  moft  other  philofophers  on  the  other  fide ;  the  former 
denying  bodies  to  be  coloured  in  the  dark,  and  the  latter  making  colour  to  be  an  in- 
herent quality,  as  well  as  figure,  hardnels,  weight,  or  the  like.  For  though  this 
rontroverty  be  revived,  and  hotly  agitated  among  the  moderns,  yet  I  doubt  whether 
it  be  not  in  great  part  a  nominal  difpute  -,  and  therefore  let  us,  according  to  the  doc- 
trine formerly  delivered,  diftinguifh  the  acceptations  of  the  word  colour,  and  fay,, 
that  if  it  be  taken  in  the  ftricter  fenfe,  the  Epicureans  feem  to  be  in  the  right  j  for  if 
colour  be  indeed,  though  not  according  to  them,  but  light  modified,  how  can  we 
conceive  that  it  can  lubfiit  in  the  dark,  that  is,  where  it  muft  be  fuppofed  there  is  no 
light :  but,  on  the  other  fide,  if  colour  be  confidered  as  a  certain  conftant  difpofU 
ti-jn  of  the  fuperficial  parts  of  the  object:  to  trouble  the  light  they  reflect  after  fuch 
and  fuch  a  determinate  manner,  this  conftant,  and  if  I  may  fo  fpeak,  modifying  dif- 
polition  pcrfevering  in  the  object,  whether  it  be  fhined  upon  or  no,  there  items  no 
juft  rcafon  to  deny,  but  that  in  this  fenfc,  bodies  retain  their  colour  as  well  in  the 
night  as  day ;  or,  to  fpeak  a  little  otherwife,  it  may  be  faid,  that  bodies  arc  potcn- 
tiaily  coloured  in  the  dark,  and  actually  in  the  light.  But  of  this  matter  difcourfing 
more  fully  elfcwhcrc,  as  it  is  a  difficulty  that  concerns  qualities  in  general,  I  Hull  for- 
bear to  infift  on  it  here. 
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1.  ✓"X  F  greater  moment  in  the  inveftigation  of  the  nature  of  colours  is  the  contro- 
\J  verfy,  whether  thofe  of  the  rainbow,  and  thofe  that  are  often  feen  in  clouds, 
before  the  riling,  or  after  the  fetting  of  the  fun  ,  and  in  a  word,  whether  thofe  other 
colours,  that  are  wont  to  be  called  emphatical,  ought  or  ought  not  to  be  accounted 
true  colours.  I  need  not  tell  you  that  the  negative  is  the  common  opinion,  cfpecially 
in  the  fchools,  as  may  appear  by  that  vulgar  diftinction  of  colours,  whereby  thele 
under  confideration  are  termed  apparent,  by  way  of  oppofition  to  thofe  that  in  the 
other  member  of  the  diftinction  are  called  true  or  genuine.  This  queftion  I  fay  feems 
to  me  of  importance,  upon  this  account,  that  it  being  commonly  granted  (or  how- 
ever, eafy  enough  to  be  proved)  that  emphatical  colours  are  light  itfclf  modified  by 
refractions  chiefly,  with  a  concurrence  fometimes  of  reflections,  and  perhaps  fomc 
other  accidents  depending  on  thefc  two ;  if  thefe  emphatical  colours  be  refolved  to 
be  genuine,  it  will  feem  confequent,  that  colours,  or  at  leaft  divers  of  them,  are  but 
diverfified  light,  and  not  fuch  real  and  inherent  qualities  as  they  are  commonly  thought 
to  be. 

2.  Now  fince  we  are  wont  to  eftcem  the  echoes  and  other  founds  of  bodies,  to  be 
true  founds,  all  their  odours  to  be  true  odours,  and  (to  be  fliort)  fince  we  judge  other 
fenfible  qualities  to  be  true  ones,  becaufe  they  are  the  proper  objects  of  fome  or  other 
of  our  fcnfes ;  I  lee  not  why  emphatical  colours,  being  the  proper  and  peculiar  ob- 
jects of  the  organ  of  fight,  and  capable  to  affect  it  as  truly  and  as  powerfully  as  other 
colours,  Ihould  be  reputed  but  imaginary  ones. 

And  if  we  have  (which  perchance  you  will  allow)  formerly  evinced  colour  (when 
the  word  is  taken  in  its  more  proper  fenfe)  to  be  but  modified  light,  there  will  be 
fmall  reafon  to  deny  thefe  to  be  true  colours,  which  more  manifeftly  than  others  dif- 
clofe  themfelves  to  be  produced  by  diverfifications  of  the  light. 

3.  There  is  indeed  taken  notice  of,  a  difference  betwixt  thefe  apparent  colours, 
and  thofe  that  are  wont  to  be  efteemed  genuine,  as  to  the  duration,  which  has  in- 
duced fome  learned  men  to  call  the  former  rather  evanid  than  fantaftical.  But  as  the 
ingenious  Gaflbtdus  docs  fomcwhere  judicioufly  obferve,  if  this  way  of  arguing  were 
good,  the  greennefs  of  a  leaf  ought  to  pafs  for  apparent,  becaufe,  foon  fading  into 
a  yellow,  it  fcarcc  lafts  at  all,  in  companion  of  the  greennefs  of  an  emerald.  I  fhall 
add,  that  if  the  fun-beams  be  in  a  convenient  manner  trajected  through  a  glafs  prifm, 
and  thrown  upon  fome  well  lhaded  object  within  a  room,  the  rainbow  thereby  painted 
on  the  furfacc  of  the  body  that  terminates  the  beams,  may  oftentimes  laft  longer  than 
fome  colours  I  have  produced  in  certain  bodies,  which  would  juftly,  and  wuhouc 
fcruple  be  accounted  genuine  colours,  and  yet  fuddenly  degenerate,  and  lofe  their 
nature. 

4.  A  greater  difparity  betwixt  emphatical  colours,  and  others,  may  perhaps  be 
taken  from  this,  that  genuine  colours  ieem  to  be  produced  in  opaoous  bodies  by  re- 
flection, but  apparent  ones  in  diaphanous  bodies,  and  principally  by  refraction  ;  I 
fay  principally,  rather  than  folely,  becaufe  in  fome  cifcs  reflection  alio  may  concur : 
but  ft  ill  this  feems  not  to  conclude  thefe  latter  colours  not  to  be  true  ones.  Nor  mud 
what  has  been  newly  laid  of  the  differences  of  true  and  apparen:  colours,  be  inter- 
preted in  too  unlimited  a  fenfe,  and  therefore  it  may  perhaps  fomewhat  afllft  yoj, 
both  to  reflect  upon  the  two  foregoing  objections,  and  to  judge  of  fome  other  pad 
fages  which  you  will  meet  with  in  this  tract,  if  I  take  this  occalion  to  obferve  to  you, 
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that  if  water  be  agitated  into  froth,  it  exhibits,  you  know,  a  white  colour,  which 
foon  after  it  lofes  upon  the  refolutioa  of  the  bubbles  into  air  and  water.    Now  in  this 
talc  either  the  whitenefs  of  the  froth  is  a  true  colour,  or  not;  if  it  be,  then  true  co- 
lours, l'uppofing  the  water  pure  and  free  from  mixtures  of  any  thing  tenacious,  may 
be  as  ihort-lived  as  thofe  or  the  rainbow  ,  alio  the  matter,  wherein  the  whitenefs  diet 
rclidc,  may  in  a  few  moments  perfectly  lofc  all  fbotfteps  or  remains  of  it.    And  be- 
fides,  even  diaphanous  bodies  may  be  capable  of  exhibiting  true  colours  by  reflection  j. 
for  that  whitenefs  is  lb  produced,  we  lhall  anon  make  it  probable.    But  if  on  the 
other  fide  it  be  faid,  that  the  whitenefs  of  froth  is  an  emphatical  colour,  then  it  muft 
no  longer  be  laid,  that  fantaftical  colours  require  a  certain  pofition  of  the  luminary 
and  the  eye,  and  muft  be  varied  or  deftroyed  by  the  change  thereof,  fince  froth  ap- 
pears white,  whether  the  fun  be  rtfing  or  letting,  or  in  the  meridian,  or  any  where 
between  it  and  the  horizon,  and  from  what  (neighbouring)  place  ibevcr  the  beholder's 
eye  looks  upon  it.    And  fince  by  making  a  liquor  tenacious  enough,  yet  without 
deftroying  its  tranfparency,  or  ftaining  it  with  any  colour,  you  may  give  the  little 
films,  whereof  the  bubbles  confift,  fuch  a  texture  as  may  make  the  froth  Lit  very 
many  hours,  if  not  fbme  days,  or  even  weeks,  it  will  render  it  fbmewhat  improper  to 
aflign  duration  for  the  diftinguifliing  character  to  difcriminate  genuine  from  fantaftical 
colours.    For  fuch  froth  may  much  outlaft  the  undoubtedly  true  colours  of  fome  of 
nature's  productions,  as  in  that  gaudy  plant,  not  undeservedly  called  the  Marvel  of 
PtrUy  the  flowers  do  often  fade  the  fame  day  they  are  blown  •,  and  I  have  often  feea 
a  Virginian  flower,  which  ufualh/  withers  within  the  compal's  of  a  day  }  and  I  am 
credibly  informed,  that  not  far  from  hence,  a  curious  herborift  has  a  plant,  whole 
flowers  pcrifh  in  about  an  hour.    But,  if  the  whitenefs  of  water  turned  into  froth 
muft  therefore  be  reputed  emphatical,  becaufc  it  appears  not  that  the  nature  of  the 
body  is  altered,  but  only  that  the  difpofition  of  its  parts,  in  reference  to  the  incident 
light,  is  changed,  why  may  not  the  whitenefs  be  accounted  emphatical  too  ;  which  I 
fhall  fhew  anon  to  be  producible,  barely  by  fuch  another  change  in  black  horn  :  and 
yet  this  fo  eafily  acquired  whitenefs  feems  to  be  as  truly  its  colour  as  the  blacknefs  was 
before,  and  at  leaft  is  more  permanent  than  the  green  nefs  of  leaves,  the  rednefs  of 
refes,  and  in  fhort,  than  the  genuine  colours  or  the  moft  part  of  nature's  produc- 
tions.   It  may  indeed  be  further  objected,  that  according  as  the  fun  or  other  lumi- 
nous body  changes  place,  thefe  emphatical  colours  alter  or  vanifh.    But  not  to  repeat 
what  I  have  ju ft  now  faid,  I  fhall  add,  that  if  a  piece  of  cloth  in  a  draper's  fhop  (in 
fuch  the  light  being  feldom  primary)  be  varioufly  folded,  it  will  appear  of  differing 
colours,  as  the  parts  happen  to  be  more  illuminated,  or  more  fhaded  i  and  if  you 
ftretch  it  flat,  it  will  commonly  exhibit  fome  one  uniform  colour:  and  yet  thefc  are 
not  wont  to  be  reputed  emphatical,  fo  that  the  difference  feems  to  be  chiefly  this, 
that  in  the  cale  of  the  rainbow,  and  the  like,  the  pofition  of  the  luminary  varies  the 
colour,  and  in  the  cloth  I  have  been  mentioning,  the  pofition  of  the  object  does  it. 
Nor  am  I  forward  to  allow,  that  in  all  cafes,  the  apparition  of  emphatical  colours 
requires  a  determinate  pofition  of  the  eye  •,  for  if  men  will  have  the  whitenefs  of  froth 
emphatical,  you  know  what  we  have  already  inferred  from  thence.    Befides,  the  fun- 
beams  trajected  through  a  triangular  glafs,  after  the  manner  lately  mentioned,  will, 
upon  the  body  that  terminates  them,  paint  a  rainbow,  that  may  be  fcen,  whether  the 
eye  be  placed  on  the  right  hand  of  ir,  or  the  left,  or  above,  or  beneath  it,  or  before 
or  behind  it :  and  though  there  may  appear  fome  little  variation  in  the  colours  of  the 
rainbow  beheld  from  differing  parts  of  the  room,  yet  fuch  a  diverfity  may  be  alio 
obfcrved  by  an  attentive  eye  in  real  colours,  looked  upon  under  die  like  ctrgumflances. 

No- 
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Nor  will  it  follow,  that  becaufe  there  remain  no  footfteps  of  the  colour  upon  the  ob- 
ject, when  the  prifin  is  removed,  that  therefore  the  colour  was  not  real,  fince  the  light 
was  truly  modified  by  the  refraction  and  reflection  it  fullered  in  its  trajection  through 
the  prifin }  and  the  object  in  our  cafe  ferved  for  a  fpccular  body,  to  reflect,  that  colour 
to  the  eye.  And  that  you  may  not  be  ftartled,  Pyropbilus,  that  I  fliould  venture  to 
fay,  that  a  rough  and  coloured  object  may  fcrve  for  a  fpeculum  to  reflect  the  artificial 
rainbow  I  have  been  mentioning,  confider  what  ufually  happens  in  darkened  rooms, 
where  a  wall,  or  other  body  conveniently  Gtuated  within,  may  fo  reflect  the  colours  of 
bodies  without  the  room,  that  they  may  very  clearly  be  difcerned  and  diftinguilhcd  ; 
and  yet  it  is  taken  for  granted,  that  the  colours  fcen  in  a  darkened  room,  though  they 
leave  no  traces  of  themfclvcs  upon  the  wall  or  body  that  receives  them,  are  the  true 
colours  of  the  external  objects,  together  with  which  the  colours  of  the  images  are 
moved,  or  do  rclt.  And  the  error  is  not  in  the  eye,  whofe  office  is  only  to  perceive 
the  appearances  of  things,  and  which  does  truly  fo  ;  but  in  the  judging  or  cftimative 
faculcy,  which  miftakiogly  concludes  that  colour  to  belong  to  the  wall,  which  does 
indeed  belong  to  the  object,  becaufe  the  wall  is  that  from  whence  the  beams  of  light, 
that  carry  the  vifible  fpecfes,  do  come  in  ftrait  lines  directly  to  the  eye :  as  for  the 
lame  rcafon  we  are  wont,  at  a  certain  diftancc  from  concave  fpherical  glaflcs,  to  per- 
fuarie  ourfelves,  that  we  fee  the  image  come  forth  to  meet  us,  and  hang  in  the  air  be- 
twixt the  glals  and  us,  becaufe  the  reflected  beams,  that  compofe  the  image  crofc  in 
that  place  where  the  image  feems  to  be,  and  thence,  and  not  from  the  glafs,  do  in 
direct  lines  take  their  courfe  to  the  eye.  And  upon  the  like  caufe  it  is,  that  divers 
deceptions  in  founds  and  other  fenfible  objects  do  depend,  as  we  clfewherc  declare. 

5.  I  know  not  whether  1  need  add,  that  I  have  purpofely  tried  (as  you  will  find 
fome  pages  hence,  and  will  perhaps  think  foinewhat  ftrange)  that  colours,  that  are 
called  cmphatical,  becaufe  not  inherent  in  the  bodies  in  which  they  appear,  may  be 
compounded  with  one  another,  as  thofe  that  are  confefledly  genuine  may.  But  when 
all  this  is  faid,  Pyropbilus,  I  muft  advertife  you,  that  it  is  but  problematically  fpoken; 
and  that  though  I  think  the  opinion  I  have  endeavoured  to  fortify  probable,  yet  a 
great  pan  of  our  difcourfe  concerning  colours  may  be  true,  whether  that  opinion  be 
Jb  or  not. 

CHAP.  V. 

».  /T^HERE  are,  you  know,  Pyropbilus,  befides  thofe  obfolete  opinions  about 
|  colours,  which  have  been  long  fince  rejected,  very  various  theories,  that  have 
each  of  them,  even  at  this  day,  eminent  men  for  their  abettors  :  for  the  Peripatetic 
fchools,  though  they  difpute  amongft  themfelve*  divers  particulars  concerning  colours, 
yet  in  this  they  fecm  unanimoufly  enough  to  agree,  that  colours  are  inherent  and  real 
qualities,  which  the  light  doth  but  dilclofc,  and  not  concur  to  produce.  Befides, 
there  are  moderns,  who  with  a  flight  variation  adopt  the  opinion  of  Plato  ;  and  as  he 
would  have  colour  to  be  nothing  but  a  kind  of  flame  confifting  of  minute  corpuf- 
cks,  as  it  were  darted  by  the  object  againit  the  eye,  to  whofe  pores  their  littlenefs  and 
figure  made  them  congnious  ;  fo  thcie  would  have  colour  to  be  an  internal  light  of 
the  more  lucid  parts  of  the  object,  darkened,  and  confequently  altered  bv  the  various 
mixtures  of  the  lefs  luminous  parts.  There  are  alfo  others,  who,  in  imitation  of 
fome  of  the  antient  A  tomtits,  make  colour  not  to  be  lucid  fteam,  but  yet  a  corpo- 
real effluvium  ifluing  out  of  the  coloured  body  •,  but  the  knowingeft  of  thefe  have 
of  late  reformed  their  hypothefis,  by  acknowledging  and  adding,  that  fome  external 
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light  is  ncccflary  to  excite,  and,  as  they  fpeak,  folicit  thefe  corpufclcs  of  colour,  as 
they  call  them,  and  bring  them  to  the  eye.  Another  and  more  principal  opinion  of 
the  modern  philofophers,  to  which  this  laft  named  may  by  a  favourable  explication 
be  reconciled,  is  that,  which  derives  colours  from  the  mixture  of  light  and  darknefs, 
or  rather  light  and  (hadows.  And  as  for  the  Chymifts,  it  is  known,  that  the  gene- 
rality of  them  afcribe  the  origin  of  colours  to  the  fulphureous  principle  in  bodies  ; 
though  I  find,  as  I  elfcwhere  largely  (hew,  that  fome  of  the  cbiefeft  of  them  derive 
colours  rather  from  fait  than  fulphur,  and  others  from  the  third  hypoftatical  prin- 
ciple, mercury.  And  as  for  the  Cartefians,  I  need  not  tell  you,  that  they,  fuppofing 
the  fenfation  of  light  to  be  produced  by  the  impulfe  made  upon  the  organs  of  fight, 
by  certain  extremely  minute  and  folid  globules,  to  which  the  pores  of  the  air  and 
other  diaphanous  bodies  are  pervious,  endeavour  to  derive  the  varieties  of  colours 
from  the  various  proportion  of  the  direct  progrels  or  motion  of  thefe  globules  to 
their  circumvolution  or  motion  about  their  own  center,  by  which  varying  proportion 
they  are  by  this  hypothefis  fuppofed  qualified  to  ftrike  the  optic  nerve  after  feveral 
diftinct  manners,  fo  as  to  produce  the  perception  of  differing  colours. 

2.  Besides  thefe  fix  principal  hypothefes,  Pyrepbilus,  these  may  be  fome  others, 
which  though  lefs  known,  may  perhaps  as  well  as  thefe  deferve  to  be  taken  into  con- 
fideration  by  you  •,  but  that  I  fiiould  copioufly  debate  any  of  them  at  prefent,  I  pre- 
fume  you  will  not  expect,  if  you  confider  the  fcopc  of  thefe  papers,  and  the  brevity 
I  have  defigned  in  them  •,  and  therefore  I  (hall  at  this  time  only  take  notice  to  you  in 
the  general  of  two  or  three  things,  that  do  more  peculiarly  concern  the  trcatife  you 
have  now  in  your  hands. 

3.  And  firft,  though  the  embracers  of  the  feveral  hypothefes  I  have  been  naming 
to  you,  by  undertaking  each  feet  of  them  to  explicate  colours  indefinitely  by  the  par- 
ticular hypothefes  they  maintain,  feem  to  hold  it  forth  as  the  only  needful  theory 
about  that  fubject ;  yet  for  my  part  I  doubt,  whether  any  one  of  all  thefe  hypothefes 
have  a  right  to  be  admitted  cxclufively  to  all  others :  for  I  think  it  probable,  that 
whitcnefs  and  blackncfs  may  be  explicated  by  reflection  alone  without  refraction,  as 
you  will  find  endeavoured  in  the  difcourfc  you  will  meet  with  ere  long,  of  the  origin 
of  whitcnefs  and  blackncfs ;  and  on  the  other  fide,  fince  I  have  not  found,  that  by 
any  mixture  of  white  and  true  bbek  (for  there  is  a  blueilh  black,  which  many  mil- 
take  for  a  genuine)  there  can  be  a  blue,  a  yellow,  or  a  red,  to  name  no  other  colours, 
produced  •,  and  fince  we  do  find,  that  thefe  colours  may  be  produced  in  the  glafs 
prifm  and  other  tranfparent  bodies,  by  the  help  of  refractions,  it  feems,  that  refrac- 
tion is  to  be  taken  in,  into  the  explication  of  fome  colours,  to  whofe  generation  they 
fcem  to  concur,  either  by  making  a  further  or  other  commixture  of  fhades  with  the 
refracted  light,  or  by  fome  other  way  not  now  to  be  difcourled.  And  as  it  feems  not 
improbable,  that  in  cale  the  pores  of  the  air,  and  other  diaphanous  bodies  be  every 
where  almolt  filled  with  fuch  glebuli,  as  the  Cartefians  fuppofe,  the  various  kinds  of 
motion  of  thefe  globuli  may  in  many  cafes  have  no  fmall  liroke  in  varying  our  per- 
ception of  colour ;  fo  without  the  fuppofition  of  thefe  globuli,  which  it  is  not  fo  eafy 
to  evince,  I  think  we  may  probably  enough  conceive  in  general,  that  the  eye  may  be 
varioufiy  affected,  not  only  by  the  entire  beams  of  light  that  fall  upon  it,  as  they  are 
fuch  ;  but  by  the  order,  and  by  the  degree  of  fwiftnefs,  and  in  a  word,  by  the  man- 
ner, according  to  which  the  particles  that  compofe  each  particular  beam  arrive  at  the 
fenfory  :  fo  that  whatever  be  the  figure  of  the  little  corpufclcs,  of  which  the  beams 
of  light  confift,  not  only  the  celerity  or  flownefs  of  their  revolution  or  rotation,  in 
reference  to  their  progreffive  motion,  by  their  more  abfokite  celerity,  their  direct  of 
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undulating  motion,  and  other  accidents,  which  may  attend  their  appulfe  to  the  eye, 
may  fit  them  to  make  differing  imprcflions  on  it. 

4.  Secondly,  For  thefe  and  the  like  confutations,  Pyropbilus,  I  muff  defire,  that 
you  would  look  upon  this  little  treatife,  not  as  a  difcourie  written  principally  to  main- 
tain any  of  the  fore  mentioned  theories,  exclufively  to  all  others,  or  fubftitute  a  new 
one  of  my  own  ;  but  as  the  beginning  of  a  hiftory  of  colours,  upon  which,  when 
you  and  your  ingenious  friends  mall  have  enriched  it,  a  folid  theory  may  be  fafcly 
built.  But  yet  txrcaufe  this  hiftory  is  not  meant  barely  for  a  regifter  of  the  things 
recorded  in  it,  but  for  an  apparatus  to  a  found  and  comprchenfive  hypothefis,  I 
thought  fit  fo  to  temper  the  whole  difcourfc,  as  to  make  it  as  conducible  as  conve- 
niently I  can  to  that  end  :  and  therefore  I  have  not  fcruplcd  to  let  you  fee,  that  I  was 
willing  to  fave  you  the  labour  of  cultivating  fome  theories,  that  I  thought  would 
never  enable  you  to  reach  the  ends  you  aim  at,  fo  to  contract  your  enquiries  into  a 
narrow  compafs.  For  both  which  purpofes  I  thought  it  rcquifitc  to  do  thefe  two 
things  •„  the  one,  to  fct  down  fome  experiments,  which  by  the  help  of  the  reflections 
and  insinuations  that  attend  them,  may  aflift  you  to  difcovcr  the  infirmnefs  and  infuf- 
ficiency  both  of  the  common  Peripatetic  doctrine,  and  of  the  now  more  applauded 
theory  of  the  chymifts  about  colour  j  becaufe  thefe  two  doctrines  having  pofleficd 
themfelves,  the  one  of  the  mod  part  of  the  fchools,  and  the  other  of  the  efteem  of 
the  generality  of  phyficians  and  other  learned  men,  whofe  profeflions  and  ways  of 
ftudy  do  not  exact,  that  they  (hould  fcrupuloufly  examine  the  very  firft  and  fimpleft 
principles  of  nature :  I  feared  it  would  be  to  little  purpofc,  without  doing  fomeching 
to  difcover  the  infufficiency  of  thefe  hypothecs,  that  I  lhould  (which  was  the  other 
thing  I  thought  requifite  for  me  to  do)  fet  down  among  my  other  experiments  thofe 
in  the  grcateft  number,  that  may  let  you  fee,  that,  till  I  fhall  be  better  informed,  I 
incline  to  take  colour  to  be  a  modification  of  light ;  and  would  invite  you  chiefly  to 
cultivate  that  hypothefis,  and  improve  it  to  the  making  out  of  the  generation  of  par- 
ticular colours,  as  I  have  endeavoured  to  apply  it  to  the  explication  of  whitcnels  and 
blacknefs. 

5.  Thirdly,  But  Pyrepbilusy  though  this  be  at  prefent  the  hypothefis  Tpiefer,  yet 
I  propofe  it  but  in  a  general  fenfe,  teaching  only,  that  the  beams  of  light,  modified 
by  the  bodies  whence  they  are  fent  (reflected  or  refracted)  to  the  eye,  produce  there 
that  kind  of  fenfation  men  commonly  call  colour.  But  whether  I  think  this  modi- 
fication of  the  light  to  be  performed  by  mixing  it  with  (hades,  or  by  varying  the 
proportion  of  the  progrefs  and  rotation  of  the  Cartefian  Globuli  Calejles,  or  by  fome 
other  way,  which  I  am  not  now  to  mention,  I  pretend  not  here  to  declare }  much 
lefs  do  I  pretend  to  determine,  or  fcarce  fo  much  as  to  hope  to  know  all  that  were  re- 
quifite to  be  known,  to  give  you,  or  even  myfclf,  a  perfect  account  of  the  theory  of 
vifion  and  colours.  For  in  order  to  fuch  an  undertaking,  I  would  firft  know  what 
light  h,  and  if  it  be  a  body  (as  a  body  or  the  motion  of  a  body  it  Items  to  be)  what 
kind  of  corpufcles  for  fize  and  lhape  it  confifts  of,  with  what  fwiftnefs  they  move 
forwards,  and  whirl  about  their  own  centers.  Then  I  would  know  the  nature  of  re- 
fraction, which  I  take  to  be  one  of  the  abftrufeft  things  (not  to  explicate  plaufibly, 
but  to  explicate  fatisfactorily)  that  I  have  met  with  in  phyiicks.  I  would  furtlur 
know,  what  kind  and  what  degree  of  commixture  of  darknefis  or  (hades  is  made  by 
refractions,  or  reflections,  or  both,  in  the  fupcrficial  particles  of  thole  bodies,  that 
being  lhined  upon,  conftantly  exhibit  the  one,  for  inftance,  a  blue,  the  other  a  yel- 
low, the  third  a  red  colour.  I  would  further  know,  why  this  contemperation  of  light 
and  (hade,  that  is  made,  for  example,  by  the  (kin  of  a  ripe  cherry,  lhould  exhibit  a. 
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red,  and  not  a  green,  and  the  lerf  of  the  fame  tree  fhould  exhibit  a  green  rather  than 
a  red.  And  indeed,  laftly,  why  fince  the  light  that  re  modified  into  ifhefe  colours 
confifts  but  of  corpufcles  moved  againft  the  retina  or  pith  of  the  optic  nerve,  it 
mould  there  not  barely  give  a  ftroke,  but  produce  a  colour }  whereas  a  needle  wound- 
ing likewifc  the  eye  would  not  produce  colour,  but  pain.  Thefe,  ami  perhaps  other 
things  I  fhould  think  requifite  to  be  known,  before  I  fhould  judge  myfelf  to  have 
fully  comprehended  the  true  and  whole  nature  of  colours :  and  therefore,  though  by 
making  the  experiments  and  reflections  delivered  in  this  paper,  I  have  endeavoured 
fomewnat  to  lcflen  my  ignorance  in  this  matter,  and  think  it  far  more  dcfirable  to  dif- 
cover  a  little,  than  to  difcover  nothing ;  yet  I  pretend  but  to  make  it  probable  by  the 
experiments  I  mention,  that  fome  colours  may  be  plaufibly  enough  explicated  in  the 
general  by  the  doctrine  here  propofed.  For  whenfoever  I  would  defcend  to  the  mi- 
nute and  accurate  explicadon  of  particulars,  I  find  myfelf  very  fenfibie  of  the  great 
obfeurity  of  things,  without  excepting  thofc,  which  we  never  fee  but  when  they  are 
m—t, ,  enlightened,  and  confefs  with  Scaliger,  Laiet  natura  bac  (fays  he,  fpeaking  of  that 
im  £  colour)  13  fitut  aliarum  return  /pedes  in  frbfundiffima  ealigne  infeiti*  baton*. 
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PART  II, 

Of  the  Nature  of  Whitenefs  and  Blachnefs. 
CHAP.  L 

1.  rp  HOUGH  after  what  I  have  acknowledged,  Pyropbilus,  of  the  abftrufe  na- 
X  ture  of  colours  in  particular,  you  will  eafdy  believe,  that  I  pretend  not  to  give 
you  a  fatisfa&ory  account  of  whitenefs  and  blacknefs  •,  yet  not  wholly  to  fruffxate 
your  expectation  of  my  offering  fomething  by  way  of.  fpecimen  towards  the  explica- 
tion of  fome  colours  in  particular,  I  mail  make  choice  of  thefc  as  the  moft  fimple 
ones  (and  by  rcafon  of  their  mutual  oppofition  the  lcaft  hardly  explicable)  about 
which  to  nrefent  you  my  thoughts,  upon  condition  you  will  take  them  at  moft  to  be 
my  conjectures,  not  my  opinions. 

2.  When  I  applied  myfelf  to  confider,  how  the  caufe  of  whitenefs  might  be  ex- 
plained by  intelligible  and  mechanical  principles,  I  remembered  not  to  have  met  with 
7  any 
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any  thing  among  the  anticnt  corpufcularian  philofophers,  touching  the  quality  we  call 
whitenels,  fave  that  Democritus  is  by  Arifiotle  faid  to  have  afcribed  the  whitends  of M** 
bodies  to  their  fmoothnefc,  and  on  the  contrary  their  blacknefs  to  their  afperity.  BatJSJJ^j^ 
though  about  the  latter  of  thole  qualities  his  opinion  be  allowable,  as  we  lhall  fee  »«'*«•  *''• 
anon  ■,  yet  that  he  needs  a  favourable  interpretation  in  what  is  delivered  concerning  aT"^ 
the  firft  (at  leaft  if  his  doftrine  be  not  mifreprefented  in  diis  point,  as  it  has  been  in 
many  others)  we  mail  quickly  have  occafion  to  manifeft.    But  amongft  the  moderns,  vpS.  j". 
the  mod  learned  Gaffendus  in  his  ingenious  epiftle  publifhed  in  the  year  1642,  De  ap- 
parent magnitudtne  folis  bumilis  ci?  fublimis,  reviving  the  atomical  philofophy,  has, 
though  but  incidentally,  delivered  fomething  towards  the  explication  of  whitenefs 
upon  mechanical  principles.    And  becaufe  no  man,  that  I  know  of,  has  done  fo  be- 
fore him,  I  lhall,  to  be  fure  to  do  him  right,  give  you  his  fenfc  in  his  own  words : 
Cogites  veiim  (fays  he)  luctm  quidem  in  diapbano  nullius  coloris  videriy  fed  in  opaco  tamen 
terminate  candicare,  at  tanto  magis,  quanta  denfior  feu  colletlior  fuerit.    Beitiie  aquam 
mn  effi  quidam  coloris  ex  fe  candidi,  1$  radium  tamen  ex  ed  reflexum  verfus  oculum  candi- 
care.   Rurfus  cum  plana  aqu*  fuperficies  ft  on  nifi  ex  una  parte  earn  reflexionem  facial :  fi 
contigerit  tamen  illam  in  aliquot  bullas  intumefcere,  bullam  unamquamque  refletliotum  facere, 
&  candoris  fpeciem  creare  certa  fuperficiei  parte.    Ad  bac  fpumam  ex  aqua  pur  a  nen  alia 
ratione  videri  candefcere  cif  albefcere,  quam  quod  fit  congeries  confertijjima  minutijfimarum 
bullarum,  quorum  unaquxque  fuum  radium  refietlit,  unde  continens  candor  alborve  apparet. 
Denique  nivem  nihil  aliud  videri  quam  fpeciem  purifjim*  fpuma  ex  bulluUs  quam  minutiffimis 
&f  confer tiffimis  cobtrcntis.    Sed  ridiculum  fi  tales  meas  nugas  uberius pro- 

ponent. 

3.  But  though  in  this  pafTage,  that  very  ingenious  perfon  has  anticipated  part  of 
what  I  Ihould  fay  ;  yet  I  prdume  you  will  for  all  that  expeft,  that  I  fhould  give  you 
a  fuller  account  of  that  notion  of  whitenefs,  which  I  have  the  leaft  exceptions  to,  and 
of  the  particulars  whence  I  deduce  it  •,  which  to  do,  I  muft  mention  to  you  the  fol- 
lowing experiments  and  oblervations. 

Whiteness  then  confidered  as  a  quality  in  the  object  fecms  chiefly  to  depend  upon 
this,  that  the  fuperficies  of  the  body,  that  is  called  white,  is  afperated  by  almoft  in- 
numerable fmall  furfaccsj  which  being  of  an  almoft  fpccular  nature,  are  alfo  fo 

£ laced,  that  fome  looking  this  way,  and  fomc  that  way,  they  yet  reflect  the  rays  of 
ght  that  fall  on  them,  not  towards  one  another,  but  outwards  towards  the  fpeftator's 
eye.  In  this  rude  and  general  account  of  whitenefs,  it  feems,  that  befides  thofe  qua- 
lities, which  are  common  to  bodies  of  other  colours,  as  for  inflance  the  minutenefs 
and  number  of  the  fuperficial  parts,  the  two  chief  things  attributed  to  bodies  as 
white  arc  made  to  be,  firft,  that  little  protuberances  and  fuperficial  parts  be  of  fome- 
what  a  fpecular  nature,  that  they  may,  as  little  looking-glaffcs,  each  of  them  reflccl: 
the  beams  it  receives  (or  the  little  pi&ure  of  the  fun  made  on  it)  without  otherwife 
confidently  altering  them ;  whereas  in  moft  other  colours,  they  are  wont  to  be  much 
changed,  by  being  alfo  refratted,  or  by  being  returned  to  the  eye,  mixt  with  (hades 
or  otherwife.  And  next,  that  its  fuperficial  parts  be  fo  fituated,  that  they  retain  not 
the  incident  rays  of  light  by  reflecting  them  inwards,  but  fend  them  almoft  all  back  ; 
fo  that  the  outcrmoft  corpufcles  of  a  white  body,  having  their  various  little  furfaces 
of  a  fpccular  nature,  a  man  can  from  no  place  behold  the  body,  but  that  there  w  ill 
be  among  thofe  innumerable  fuperficiecuU,  that  look  fome  one  way,  and  fome  another, 
enough  of  themobverted  to  his  eye,  to  afford,  like  a  broken  looking-glafs,  a  confufed 
idea,  or  representation  of  light,  and  make  luch  an  impreflion  on  the  organ,  as  that 
for  which  men  are  wont  to  call  a  body  white.  But  this  motion  will  perhaps  be  tx ft 
Vol.  I.  4  U  explained 
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explained  by  the  fame  experiments  and  obfervations,  on  which  ic  is  built,  and  there- 
fore 1  fhall  now  advance  to  them. 

4.  And  in  the  firft  place  1  confider,  that  the  fun,  and  other  powerfully  lucid  bo- 
dies, are  not  only  wont  to  offend,  which  wc  call  to  dazzle  our  eyes  but  that  if  any 
colour  be  to  be  afcribed  to  them  as  they  arc  lucid,  it  feems  it  fhould  be  whitcnefs. 
For  the  fun  at  noon-day,  and  in  clear  weather,  and  when  his  face  is  lefs  troubled,  and 
as  it  were  ftaincd  by  the  (teams  of  fublunary  bodi«s,  and  when  his  beams  have  much 
lefs  of  the  atmoi'phcre  to  trajctt  in  their  paflage  to  our  eyes,  appears  of  a  colour 
more  approaching  to  white,  than  when  nearer  the  horizon :  the  intcrpofuion  of  certain 
forts  ot  fumes  and  vapours  make  him  oftentimes  appear  either  red,  or  at  leaft  more 
yellow.  And  when  the  fun  fhincs  upon  that  natural  looking-glafs,  a  fmooth  water, 
that  part  of  it,  which  appears  to  this  or  that  particular  beholder  the  moft  mined  on, 
does  to  his  eye  feem  far  whiter  than  the  reft.  And  here  I  mall  add,  that  I  have  fome- 
times  had  the  opportunity  to  obferve  a  thing,  that  may  make  to  my  prefent  purpolc ; 
namely,  that  when  the  fun  was  veiled  over  as  it  were,  with  a  thin  white  cloud,  and 
yet  was  too  bright  to  be  looked  upon  directly  without  dazzling,  by  calling  my  eyes 
upon  a  fmooth  water,  as  wc  fometimes  do  to  obferve  eclipies  without  prejudice  to  our 
eyes,  the  fun  then  not  far  from  the  meridian  appeared  to  me  not  red,  but  fo  white, 
that  it  was  not  without  fomc  wonder,  that  I  made  the  obfervation.  Bcfides,  though 
we  in  Englifb  arc  wont  to  fay,  a  thing  is  red-hot,  as  an  exprefllon  of  its  being  fuper- 
lative  ignitum  (if  I  may  fo  lpeak  for  want  of  a  proper  Englijb  word)  yet  in  the  forges 
of  fmiths,  and  the  furnaces  of  other  artificers,  by  that  which  they  call  a  white  heat, 
they  mean  a  further  degree  of  ignition,  than  by  that  which  both  they  and  we  call  a 
red  heat. 

5.  Secondi. v,  I  confider,  that  common  experience  informs  us,  that  as  much  light 
overpowers  the  eye,  fo  when  the  ground  is  covered  with  fnow  (a  body  extremely 
white)  thofe  that  have  weak  eyes  are  wont  to  complain  of  too  much  light :  and  even 
thofe,  that  have  not,  are  generally  fenfiblc  of  an  extraordinary  meafiire  of  light  in 
the  air ;  and  if  they  are  fain  to  look  very  long  upon  fnow,  find  their  fight  offended 
by  it.  On  which  occafion  we  may  call  to  mind  what  Xcnophon  relates,  that  his  Cyrus 
marching  his  army  for  divers  days  through  mountains  covered  with  fnow,  the 
dazzling  fplendor  of  its  whitcnefs  prejudiced  the  fight  of  very  many  of  his  foldiers, 
and  blinded  fomc  of  them  •,  and  other  ftories  of  that  nature  may  be  met  with  in 
writers  of  good  note.  And  the  like  has  been  affirmed  to  me  by  credible  perfons  of 
my  own  acquaintance,  and  cfpccially  by  one,  who,  though  (killed  in  phyfic,  and  not 
antient,  confefled  to  me,  when  I  purpofely  alkcd  him,  that  not  only  during  his  (lay 
in  Mufcovy  he  found  his  eyes  much  impaired,  by  being  much  reduced  frequently  to 
travel  in  the  fnow;  but  that  the  weaknefs  of  his  eyes  did  not  leave  him  when  he  left 
that  country,  but  has  followed  him  into  thele  parts,  and  yet  continues  to  trouble  him. 
And  to  this  doth  agree  what  1  as  well  as  others  have  oblerved,  namely,  that  when  I 
travelled  by  night,  when  the  ground  was  all  covered  with  fnow,  though  the  nighc 
otherwife  would  not  have  been  lightlbme,  yet  I  could  very  well  fee  to  chufc  my  way. 
But  much  more  remarkable  to  my  prefent  purpofe  is  that,  which  1  have  met  with  in 
Olaus  Magnus,  concerning  the  way  of  travelling  in  winter  in  the  Northern  regions, 

c«»        where  tnc  days  of  tnat.  lealbn  arc  fo  very  fhort :  for  after  other  things  not  needful  to 
,m"u%.  be  here  tranferibed  ;  Iter,  fays  he,  diurnum  duo  fdlictt  msntana  miliaria  (qu*  12 
ii»-4.  i.P.  Italicafunt)  confieiunt.    NsP.evtrh  fub  fpUndidiffima  luna,  duplatum  iter  cor.fumunt  aut 
trip/tstum.    Neqtic  id  incommede  fit,  turn  ttivium  rtverbcratione  lunarii  fplendor  jullimcs 
&?  declives  campus  illujlrct%  ac  etiam  nonlium  pracipitia  at  ncsias  feras  a  longe  prejpitiant 
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evitandas.  Which  teftimony  I  the  lcfs  fcruple  to  allege,  bccaufc  it  agrees  very  well 
with  what  has  been  affirmed  to  me  by  a  phyfician  of  Mufcow,  whom  the  notion  I  have 
been  treating  of  concerning  whitenefs  invited  me  to  alk,  whether  he  could  not  fee 
much  farther,  when  he  travelled  by  night  in  Ruffia  than  he  could  do  in  England,  or 
elfcwhcrc,  when  there  was  no  mow  upon  the  ground ;  for  this  ingenious  perfon  in- 
formed me,  that  he  could  fee  things  at  a  far  greater  diftance,  and  with  more  clear- 
nefs,  when  he  travelled  by  night  on  the  Ruffian  ihow,  though  without  the  affiftance  of 
moon-mine,  than  we  in  thefc  parts  would  eafily  be  perfuaded.  Though  it  feems  not 
unlikely  to  me,  that  the  intenlencfs  of  the  cold  may  contribute  fomcthing  to  the  con- 
fiderablencfs  of  the  effect,  by  much  clearing  the  air  of  darkifli  (teams,  which  in  thefe 
more  temperate  climates  are  wont  to  thicken  it  in  inowy  weather:  ior  having  purpoi'ely 
enquired  of  this  doctor,  and  confultcd  that  ingenious  navigator  Captain  James's 
voyage  hereafter  to  be  further  mentioned,  I  find  both  their  relations  agree  in  this,  that 
in  dark  frofty  nights  they  could  difcover  more  ftars,  and  fee  the  reft  clearer,  than  we 
in  England  are  wont  to  do. 

6.  I  know  indeed,  that  divers  learned  men  think,  thatfnow  fo  ftrongly  affects  our 
eyes,  not  by  a  borrowed,  but  a  native  light ;  but  I  venture  to  give  it  as  a  proof,  that 
white  bodies  reflect  more  light  than  others,  becaufe  having  once  purpofely  placed  a 
parcel  of  fnow  in  a  room  carefully  darkened,  that  no  celeftial  light  might  come  to 
fall  upon  it,  neither  I,  nor  an  ingenious  perfon  ((killed  in  optics)  whom  1  defired  for 
a  witnefs,  could  find,  that  it  had  any  other  light  than  what  it  received.  And  how- 
ever, it  is  ufual  among  thofe  that  travel  in  dark  nights,  that  the  guides  wear  fomc- 
thing of  white  to  be  difcerned  by,  there  being  fcarcc  any  night  fo  dark,  but  that  in 
the  free  air  there  remains  fome  light,  though  broken  and  debilitated  perhaps  by  a 
thoufand  reflections  from  the  opacous  corpulcles  that  fwim  in  the  air,  and  lend  it  to 
one  another  before  it  comes  to  arrive  at  the  eye. 

7.  Thirdly,  A nd  the  better  to  (hew  that  white  bodies  reflect  ftore  of  light,  in 
comparifonof  thole  that  are  otherwife  coloured,  I  did  in  the  darkened  room,  for- 
merly mentioned,  hold  not  far  from  the  hole,  at  which  the  light  was  admitted,  alhect 
only  of  white  paper,  from  whence  calling  the  fun-beams  upon  a  white  wall,  where- 
unto  it  was  obverted,  it  manifeftly  appeared  both  to  me,  and  to  the  perfon  I  took  for 
a  witnefs  of  the  experiment,  that  it  reflected  a  far  greater  light,  than  any  of  the 
other  colours  formerly  mentioned  ;  the  light  fo  thrown  upon  the  wall  notably  enlight- 
ning  it,  and  by  it  a  good  part  of  the  room.    And  yet  further  to  (hew  you,  that 
white  bodies  reflect  the  beams  from  them,  and  not  towards  thcmfclves,  let  me  add, 
that  ordinary  burning  glafles,  fuch  as  are  wont  to  be  employed  to  light  tobacco,  will 
not  in  a  great  while  burn,  or  fo  much  as  difcolour  a  Iheet  of  white  paper.  Infomuch 
that  even  when  I  was  a  boy,  and  loved  to  make  trials  with  burning-glafles,  I  could 
not  but  wonder  at  this  odd  phaenomenon,  which  fet  me  very  early  upon  guefling  at  the 
nature  of  whitenefs ;  cfpecially  bccaufc  I  took  notice,  that  the  image  of  the  fun 
upon  a  white  paper  was  not  fo  well  defined  (the  light  feeming  too  diffufed)  as  upon 
black,  and  becaufe  I  tried,  that  blacking  over  the  paper  with  ink,  not  only  the  ink 
would  be  quickly  dried  up,  but  the  paper,  that  I  could  not  burn  before,  would  be 
quickly  fet  on  fire.    I  have  alfo  tried,  that  my  expofing  my  hand  with  a  thin  black 
glove  over  it  to  the  warm  fun,  it  was  thereby  very  quickly  and  confidcrably  more 
heated,  than  if  1  took  off*  the  glove,  and  held  my  hand  naked,  or  put  on  it  another 
glove  of  thin  but  white  leather.    And  having  thus  (hewn  you,  Pyrcpbilus,  that  white 
bodies  reflect  the  molt  light  of  any,  let  us  now  proceed  to  confider,  what  is  further  to 
be  taken  notice  of  in  them,  in  order  to  our  prefent  enquiry, 
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8.  And  fourthly,  whereas  among  the  difpofitions  wc  attributed  to  white  bodies, 
we  alio  intimated  this,  that  fuch  bodies  are  apt,  like  fpeculums,  though  but  imper- 
fect ones,  to  reflect  the  light  that  falls  on  them  untroubled  or  unftained,  we  lhalJ, 
betides  other  particulars  to  be  met  with  in  thefe  papers,  offer  you  this  in  favour  of  the 
conjecture  •,  mat  in  the  darkened  room  fcvcral  times  mentioned  in  this  trcatife,  we 
tried,  that  the  fun  beams  being  call  from  a  coloured  body  upon  a  neighbouring  white 
wall,  the  determinate  colour  of  the  body  was  from  the  wall  reflected  to  the  eye ; 
whereas  we  could  in  divers  cafes  manifeftly  alter  the  colour  arriving  at  the  eye,  by 
fubftituting  at  a  convenient  diftance,  a  (conveniently)  coloured  (and  glofly)  body, 
inflcad  of  the  white  wall  s  as  by  throwing  the  beams  from  a  yellow  oody  upon  a 
blue,  there  would  be  exhibited  a  kind  of  green,  as  in  the  experiments  about  colours 
is  more  fully  declared. 

9.  I  know  not  whether  I  fhould  on  this  occafion  take  notice,  that  when,  as  when 
looking  upon  the  calm  and  fmooth  furface  of  a  river  betwixt  my  eye  and  the  fun, 
it  appeared  to  be  a  natural  fpeculum,  wherein  that  part,  which  reflected  to  my  eye 
the  entire  and  defined  image  of  the  fun,  and  the  beams  lefs  remote  from  thole  which 
exhibited  that  image,  appeared  indeed  of  a  great  and  whitilh  brightnefs,  but  the  reft 
comparatively  dark  enough  if  afterwards  the  fuperficies  chanced  to  be  a  little,  but 
not  much  troubled  by  a  gentle  breath  of  wind,  and  thereby  reduced  into  a  multitude 
of  fmall  and  fmooth  fpeculums,  the  furface  of  the  river  would,  fuitably  to  the  doc- 
trine lately  delivered,  at  a  diftance  appear  very  much  of  kin  to  white,  though  it 
would  lofc  that  brightnefs  or  whitcnefs  upon  the  return  of  the  furface  to  calmnefs  and 
an  uniform  level.  And  I  have  fometimes,  for  trial  fake,  brought  by  a  lenticular  glafs 
the  image  of  a  river,  ftuned  upon  by  the  fun,  into  an  upper  room  darkened,  and 
diftant  about  a  quarter  of  a  mile  from  the  river  1  by  which  means  the  numerous  de- 
clining furfaces  of  the  water  appeared  fo  contracted,  that  upon  the  body,  that  received 
the  images,  the  whole  river  appeared  a  very  white  object  at  two  or  three  paces  diftance. 
But  if  wc  drew  near  it,  this  whitcnefs  appeared  to  proceed  from  an  innumerable 
company  of  lucid  reflections,  from  the  feveral  gently  waved  fuperficies  of  the  water, 
which  looked  near  at  hand  like  a  multitude  01  very  little,  but  fttining  fcales  of  rifh, 
of  which  many  did  every  moment  difappear,  and  as  many  were  by  the  fun,  wind  and 
river  generated  anew.  But  though  this  obfervation  feemed  fufficiently  to  difcover, 
how  the  appearing  whitenefs  in  that  cafe  was  produced,  yet  in  fomc  other  cafes  water 
may  have  the  fame,  though  not  fo  vivid  a  colour  upon  other  accounts ;  for  oftentimes 
it  happens,  that  the  fmooth  furface  of  the  water  does  appear  bright  or  whitilh,  by 
reafon  of  the  reflection  not  immediately  of  the  images  of  the  fun,  but  of  the  bright- 
nefs of  the  Iky  j  and  in  fuch  cafes  a  convenient  wind  may,  where  it  paflcs  along,  make 
the  furface  look  black,  by  caufing  many  fuch  furrows  and  cavities,  as  may  make  the 
inflected  fuperficies  of  the  water  reflect  the  brightnefs  of  the  Iky  rather  inward  than 
outward.  And  again,  if  the  wind  increafe  into  a  ftorm,  the  water  may  appear  white, 
especially  near  the  ftiorc  and  the  ftiip  •,  namely  becaufe  the  rude  agitation  breaks  it 
into  foam  or  froth.  So  much  do  whitcnefs  and  blacknefs  depend  upon  the  difpofition 
of  the  fupcrficial  parts  of  a  body,  to  reflect  the  beams  of  light  inward  or  outward. 
But  that  as  white  bodies  reflect  the  molt  light  of  any,  fo  their  luperficial  particles  are, 
in  the  fenfe  newly  delivered,  of  afpecular  nature-,  I  fhall  now  further  endeavour  to 
fhew,  both  by  the  making  of  fpecular  bodies  white,  and  the  making  of  a  white  body 
fpecular. 

10.  In  the  fifth  place  then,  I  will  inform  you,  that  (not  to  repeat  what  Gajfendus 
obferves  concerning  water)  I  have  for  curiofuy  fake  dilbllcd  quickfilvcr  in  a  cucur- 
bit, 


Digitized  by  Google 


Chap.  i.  «/  COLOURS. 

bit,  fitted  with  a  capacious  glafs-head,  and  obferved,  that  when  the  operation  wa» 
performed  by  the  degrees  of  fire  requifite  for  my  purpofe,  there  would  ftick  to  the 
infide  of  the  alembic  a  multitude  of  little  round  drops  of  mercury :  and  as  you 
know,  that  mercury  is  a  fpecular  body,  fo  each  of  thefe  little  drops  was  a  fmall  round 
looking-glafs ;  and  a  multitude  of  them  lying  thick  and  near  one  another,  they  did 
both  in  my  judgment,  and  that  of  thofc  invited  to  fee  it,  make  the  glals  they  were 
fattened  to,  appear  manifeftly  a  white  body.  And  yet,  as  I  faid,  this  whitcnefs  de- 
pended upon  the  minutenefs  and  nearnefs  of  the  little  mercurial  globuli,  the  convexity 
of  whofe  furfaces  fitted  them  to  reprefent  in  a  narrow  compafs  a  multitude  of  litde 
lucid  images  to  difteringly  fituated  beholders.  And  here  let  me  obferve  a  thing,  that 
feems  much  to  countenance  the  notion  I  have  been  recommending}  namely,  that 
whereas  divers  parts  of  the  Iky,  and  efpecially  the  milky  way,  do  to  the  naked  eye 
appear  white  (as  the  name  itfelf  imports)  yet  the  galaxy  looked  upon  through  the 
telefcope  docs  not  fhew  white,  but  appears  to  be  made  up  of  a  vaft  multitude  of 
little  ftars  ;  fo  that  a  multitude  of  lucid  bodies,  if  they  be  fo  (mail,  that  they  cannot 
fingly  or  apart  be  difcerned  by  the  eye,  and  if  they  be  fufficiendy  thick  fet  by  one 
another,  may  by  their  confufed  beams  appear  to  the  eye  one  white  body.  And  why 
is  it  not  poflible,  that  the  like  may  be  done,  when  a  multitude  of  bright  and  little 
corpufcles  being  crouded  together,  are  made  to  fend  together  vivid  beams  to  the  eye, 
though  they  ihine  but,  as  the  planets,  by  a  borrowed  light  ? 

ll.  But  to  return  to  our  experiments.  We  may  take  notice,  that  the  white  of  an 
egg,  though  in  part  tranfparent,  yet  by  its  power  of  reflecting  fome  incident  rays  of 
light,  is  in  fome  meafure  a  natural  fpcculum,  being  long  agitated  with  a  whilk  or 
fpoon,  lolcs  its  tranfparency,  and  becomes  very  white,  by  being  turned  into  froth, 
that  is,  into  an  aggregate  of  numerous  fmall  bubbles,  whofe  convex  fuperficies  fits 
them  to  reflect  the  light  every  way  outwards.  And  it  is  worth  noting,  that  when, 
water,  for  inftance,  is  agitated  into  froth,  if  the  bubbles  be  great  and  few,  the  white- 
nefs  will  be  but  faint,  becaufe  the  number  of  fpecula  within  a  narrow  compafs  is  bur 
fmall,  and  they  are  not  thick  fet  enough  to  refled  fo  many  little  images  or  beams  of 
the  lucid  body,  as  are  requifite  to  produce  a  vigorous  fenfation  of  whitenefs.  And 
partly,  left  it  ihould  be  faid,  that  the  whitcnefs  of  fuch  globulous  particles  proceeds 
from  the  air  included  in  the  froth  (which  to  make  good,  it  mould  be  proved  that  the 
air  itfelf  is  white)  and  partly,  to  illuftrate  the  better  the  notion  we  have  propofed  of 
whitcnefs,  I  fhall  add,  that  i  purpofely  made  this  experiment :  I  took  a  quantity  of 
fair  water,  and  put  to  it,  in  a  clear  glafs  phial,  a  convenient  quantity  of  oil  or  fpirit 
of  turpentine,  becaufe  that  liquor  will  not  incorporate  with  water,  and  yet  is  almoft 
as  clear  and  colourlcfs  as  it.  Thefe  being  gently  fhaken  together,  the  agitation  breaks 
the  oil  (which,  as  I  faid,  is  indifpofed  to  mix  like  wine  or  milk  per  minima  with  the 
water)  into  a  multitude  of  little  globes,  which  each  of  them  reflecting  outwards  a 
lucid  image,  make  the  imperfect  mixture  of  the  two  liquors  appear  whirifh ;  but  if 
by  vehemently  making  the  glafs,  for  a  competent  time,  you  make  a  further  commi- 
nution of  the  oil  into  far  more  numerous  and  fmaller  globuli,  and  thereby  confound 
it  alio  better  with  the  water,  the  mixture  will  appear  of  a  much  greater  whitenefs, 
and  almoft  like  milk  :  whereas  if  the  glafs  be  a  while  let  alone,  the  colour  will  by  de- 
grees impair,  as  the  oily  globes  grow  fewer  and  bigger,  and  at  length  will  quite 
vani'h,  leaving  both  the  liquors  dillinfc.  and  diaphanous  as  before.  And  fuch  a  trial 
hadi  not  ill  fucceeded,  when  inftead  of  the  colourlcls  oil  of  turpentine,  1  took  a  yeU 
low  mixture  made  of  a  good  proportion  of  crude  turpentine  dilTolved  in  that  liquor ; 
and  (if  I  mil-remember  not)  it  alio  fucceeded  better  than  one  would  expect,  when  I 
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employed  an  oil  brought  by  filings  of  copper,  infilled  in  it,  to  a  deep  green.  And 
this  (by  the  way)  may  be  the  reafon,  why  oftentimes  when  the  oils  of  lbtnc  Ipices  and 
of  anifceds,  (s?c.  are  diftillcd  in  a  limbec  with  water,  the  water  fas  1  have  leveral 
times  obferved)  comes  over  whitilh,  and  will  perhaps  continue  lb  for  a  good  while ; 
becaulc  if  the  fire  be  made  too  ftrong,  the  fubtile  chymical  oil  is  thereby  much  agi- 
tated and  broken,  and  blended  with  the  water  in  fuch  numerous  and  minute  globules, 
as  cannot  cafily  in  a  fhort  time  emerge  to  the  top  of  the  water,  and  whillt  they  re- 
main in  it,  make  it,  for  the  reafon  newly  intimated,  look  whitilh.    And  perhaps  upon 
the  lame  ground  a  caufc  may  be  rendered,  why  hot  water  is  obferved  to  be  ufually 
more  opacous  and  whitifh,  than  the  fame  water  col<i    the  agitation  turning  the  more 
fpirituous  or  otherwife  conveniently  difpofed  panicles  01  the  water  into  vapours, 
thereby  producing  in  the  body  of  the  liquor  a  multitude  of  fmall  bubbles,  which  in- 
terrupt the  free  pallage,  that  the  beams  of  light  would  t  ile  have  every  way,  and  from 
the  innermoft  parts  of  the  water  reflect  many  of  them  outwards.    Theft  and  the 
like  examples,  Pyrcpkilus,  have  induced  mc  to  fufpedt,  that  the  fuperficial  particles 
of  white  bodies  may  for  the  moft  part  be  as  well  convex  as  lmooth:  I  content  myfelf 
to  fay,  fufpeff,  and  for  the  moft  party  becaui'e  it  feems  not  eafy  to  prove,  that  when 
diaphanous  bodies,  as  we  (hall  fee  by  and  by,  are  reduced  into  white  powders,  each 
corpufcle  mutt  needs  be  of  a  convex  fupcrficies,  fincc  perhaps  it  may  fuffice  that 
fpecular  furfaces  look  fevcral  ways.    For  (as  we  have  feen)  when  a  diaphanous  body 
comes  to  be  reduced  to  very  minute  parts,  it  thereby  acquires  a  multitude  of  little 
furfaces  widiin  a  narrow  compafs.    And  thoo^h  each  of  thefe  (hould  not  be  of  a 
figure  convenient  to  reflect  a  round  image  of  the  fun,  yet  even  from  fuch  an  incon- 
veniently figured  body  there  may  be  refitted  fomc  (cither  rtreight  or  crooked)  phyfi- 
cal  line  of  light ;  which  line  I  call  phyfical,  becaufe  it  has  fomc  breadth  in  it,  and  in 
which  line  in  many  caL-s  fome  refraction  of  the  light  falling  upon  the  body  it  depends 
on  may  contribute  to  the  brightncls :  as  if  a  flender  wire,  or  lolid  cylinder  of  glafs, 
be  expofed  to  the  light,  you  lhall  fee  in  fome  part  of  it  a  vivid  line  of  light    and  if 
we  were  able  to  draw  out  and  lay  together  a  multitude  of  thele  little  wires  or  thrids 
of  glafs,  lb  flender,  that  the  eye  could  not  difcern  a  diftance  betwixt  the  luminous 
lines,  there  is  little  doubt  (as  far  as  I  can  guel's  by  a  trial  purpofely  made  with  very 
flender,  but  far  k-fs  flender  thrids  of  glafs,  whole  aggregate  was  looked  upon  one  way 
white)  but  the  whole  phyfical  fupcrficies  compofed  of  them  would  to  the  eye  appear 
white    and  if  lb,  it  will  not  be  always  neceliary  that  the  figure  of  thole  corpulcles, 
that  make  a  body  appear  white,  fhould  be  globulous.    And  as  for  fnow  itfelf,  though 
the  learned  GaJJendus  (as  we  have  fcen  above)  makes  it  to  feem  nothing  cll'e  but  a 
pure  frozen  froth,  confifting  of  exceedingly  minute  and  thick-fet  bubbles ;  yet  I  fee 
no  neceflity  of  admitting  that,  fince  not  only  by  the  varioufly  and  curioufly  figured 
fnow,  that  I  have  divers  times  had  the  opportunity  with  pleafurc  to  obferve,  but  alfo 
by  the  common  fnow,  it  rather  doth  appear  both  to  the  nked  eye,  and  in  a  micro- 
fcope,  often,  if  not  moft  commonly,  to  confift  principally  of  little  flender  icicles  of 
feveral  fhapes,  which  afford  fuch  numerous  lines  of  light,  as  we  have  been  newly 
(peaking  of. 

12.  Sixthly,  If  you  take  a  diaphanous  body,  as  for  inflance  a  piece  of  glafs,  and 
reduce  it  to  powder,  the  fame  body,  which,  when  it  was  entire,  freely  tranfmitted 
the  beams  of  light,  acquiring  by  contufion  a  multitude  of  minute  furfaces,  each  of 
which  is  as  it  were  a  little,  but  imperfect,  fpeculum,  is  qualified  to  reflect,  in  a  con- 
fufed  manner,  fo  many  either  beams,  or  little  and  fingly  unobll-rvable  images  of  the 
lucid  body,  that  from  a  diaphanous  it  degenerates  into  a  white  body.    And  I  rcmem- 
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ber,  I  have  for  trial's  fake  taken  lumps  of  rock  cryftal,  and  heating  them  red-hot  in 
a  crucible,  I  fount!,  according  to  my  expectation,  that  being  quenched  in  fair  water, 
even  thofe,  that  remained  in  feemingly  entire  lumps,  exchanged  their  tranflucency 
for  whitenefs,  the  ignition  and  extinction  having  as  it  were  cracked  each  lump  into  a 
multitude  of  minute  bodies,  and  thereby  given  it  a  great  multitude  of  new  lurfaces. 
And  even  with  diaphanous  bodies,  that  arc  coloured,  there  may  be  this  way  a  greater 
degree  of  whitenels  produced,  than  one  would  lightly  think ;  as  I  remember,  I  have- 
by  contufion  obtained  whiiifh  powders  of  granates,  glafs  of  antimony,  and  emeralds 
finely  beaten ;  and  you  may  more  eafdy  make  the  experiment,  by  taking  good  ve- 
nereal vitriol  of  a  deep  blue,  and  comparing  with  fomc  of  the  entire  cryltals  pur- 
pofely  refcrved  fome  of  the  fubtile  powder  of  the  fame  (alt,  which  will  comparatively 
exhibit  a  very  confidcrable  degree  of  whitenefs. 

13.  Seventhly,  And  as  by  a  change  of  pofition  in  the  parts,  a  body  that  is  not 
white  may  be  made  white ;  fo  by  a  flight  change  of  the  texture  of  its  furrace,  a  white 
body  may  be  deprived  of  its  whitenefs.  For  it  (as  I  have  tried  in  goldliniths  Ihops) 
you  take  a  piece  of  filver,  that  has  been  frefldy  boiled,  as  the  artificers  call  it  (which, 
is  done  by  firlt  brufliing,  and  then  decocting  it  with  fait  and  tartar,  and  perhaps  fomc 
other  ingredients)  you  fliall  find  it  to  be  of  a  lovely  white.  But  if  you  take  a  piece  of 
finooth  Sec  I,  and  therewith  burnifli  a  part  of  it,  which  may  be  prefently  done,  you 
fliall  find,  that  part  will  lofe  its  whitenefs,  and  turn  a  fpeculum,  looking  almoft  every 
where  dark,  as  o:hcr  looking-glafics  do ;  which  may  not  a  little  confirm  our  doc- 
trine. For  by  this  wc  may  guefs,  what  it  is  chiefly  that  made  the  body  white  be- 
fore, by  confidering  that  all,  that  was  done  to  deprive  it  of  that  whitenefs,  was  only 
to  deprefs  the  little  protuberances,  that  were  before  on  the  furface  of  the  filver,  into 
one  continued  luperficies,  and  thereby  effect  this,  that  now  die  image  of  the  lucid, 
body,  and  confequcntly  a  kind  of  whitenefs  fliall  appear  to  your  eye;  but  in  fomc 
place  of  the  greater  filver  looking-glafs  (whence  the  beams  reflected  at  an  angle  equal 
to  that  wherewith  they  fall  on  it,  may  reach  your  eye)  whibt  thj  afperity  remained  un- 
deftroyed,  the  light  falling  on  innumerable  little  fpecula  obvei  tcd  fome  one  way,  and 
fomc  another,  did  from  all  fenfibly  diftinguilhable  parts  of  the  fuperficies  reflect  con- 
futed beams  or  representations  of  light  to  the  beholder's  eye,,  from  whence  foever  he 
chance  to  look  upon  it.  And  among  the  cxpeiiments  annexed  to  this  difcourfe,  you 
will  find  one,  wherein,  by  the  change  of  texture  in  bodies,  whitenefs  is  in  a  trice 
both  generated  and  deftroyed. 

chap.  n. 

i.  IT  7  HAT  we  have  difcourfed  of  whitenefs,  may  fomcwhat  aflift  us  to  form  a 
VV  notion  of  blackncls,  thofe  two  qualities  being  contrary  enough  to  illuftratc 
each  other.  Yet  among  the  antient  philofophers  I  find  lefs  afilftancc  to  form  a  notion 
of  blacknefs  than  of  whitenels  •,  only  Democritus  in  the  paffagc  above  recited  out  of 
Ariftctlehzs  given  a  general  hint  of  the  caufeof  this  colour,  by  referring  the  black- 
nefs of  bodies  to  their  afperity.  But  this  I  call  but  a  general  hint,  bscaufe  thofe 
bodies  that  are  green,  and  purple,  and  blue,  fecm  to  be  fo,  as  well  as  black  onesr 
upon  the  account  of  their  fiipcrficial  afperity.  But  among  the  moderns,  the  formerly 
mentioned  Gajfendust  perhaps  invited  by  this  hint  of  Democritusy  has  incidentally  in 
another  eptftk  given  us,  though  a  very  fhort,  yet  a  fomcwhat  clearer  account  of  the 
nature  of  blackness  in  the'e  words :  Exiftimarc  par  ejl  corpora  fuapte  natnra  nigra  con- 
Jlare  ex  pariuulis,  quorum  fuptrficiecuU  fcalra:  finly  nec  fadli  lucem  cx.'rcr/um  reflefiant. 
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I  wifti  this  ingenious  man  had  enlarged  himfclf  upon  this  fubject ;  for  indeed  it  feems, 
that  as  that,  which  makes  a  body  white,  is  chiefly  fuch  a  difpofition  of  its  parts,  that 
it  reflects  (1  mean  without  much  interruption)  more  of  the  light  that  falls  on  it,  than 
bodies  of  any  other  colour  do  •,  fo  that,  which  makes  a  body  black,  is  principally  a 
peculiar  kind  of  texture,  chiefly  of  its  fuperfkial  particles,  whereby  it  does  as  it 
were  dead  the  light  that  falls  on  it,  fo  that  very  little  is  reflected  outwards  to  the 
eye. 

2.  And  this  texture  may  be  explicated  two,  and  perhaps  more  than  two  feveral 
ways ;  whereof  the  firft  is  by  fuppoflng  in  the  fuperficics  of  the  black  body  a  parti- 
cular kind  of  afperity,  whereby  the  luperficial  particles  reflect  but  few  of  the  inci- 
dent beams  outwards,  and  the  reft  inwards  towards  the  body  itfclf.  As  if,  for  in- 
ftance,  we  Ihould  conceive  the  furface  of  a  black  body  to  be  afperated  by  an  almoft 
numberlefs  throng  of  little  cylinders,  pyramids,  cones,  and  other  luch  corpuicles, 
which,  by  their  being  thick  fet  and  erected,  reflect  the  beams  of  light  from  one  to 
another  inwards,  and  fend  them  to  and  fro  fo  often,  that  at  length  they  are  loft,  before 
they  can  come  to  rebound  out  again  to  the  eye.  And  this  is  the  firft  of  the  two 
mentioned  ways  of  explicating  blacknefs.  The  other  way  is  by  luppoling  the  tex- 
ture of  black  bodies  to  be  luch,  that  either  by  their  yielding  to  the  beams  of  light, 
or  upon  fome  other  account,  they  do  as  it  were  dead  the  beams  of  light,  and  keep 
them  from  being  reflected  in  any  plenty,  or  with  any  confidcrable  vigour  or  motion, 
outwards.  According  to  this  notion  it  may  be  faid,  that  the  corpuicles,  that  make 
up  the  beams  of  light,  whether  they  be  lolary  effluviums,  or  minlite  particles  of 
fome  aetherial  fubftancc,  thrufting  on  one  another  from  the  lucid  body,  do,  falling 
on  black  bodies,  meet  with  fuch  a  texture,  that  fuch  bodies  receive  into  themfelves, 
and  retain  almoft  all  the  motion  communicated  to  them  by  the  torpufcles  that  make 
up  the  beams  of  light,  and  confequently  reflect  but  few  of  them,  or  thofe  but  lan- 
guidly, towards  the  eye  •,  it  happening  here  almoft  in  like  manner  as  to  a  ball,  which, 
thrown  againft  a  (tone  or  floor  would  rebound  a  great  way  upwards,  but  rebounds 
very  little  or  not  at  all,  when  it  is  thrown  againft  water,  or  mud,  or  a  loofe  net,  be- 
caufe  the  parts  yield,  and  receive  into  themfelves  the  motion,  on  whole  account  the 
ball  fliould  be  reflected  outwards.  But  this  lalt  way  of  explicating  blacknefs  I  ftiall 
content  myfclf  to  have  propofed,  without  either  adopting  it,  or  ablolutely  rejecting  it. 
For  the  hardnefs  of  touch-llones,  black  marble,  and  other  bodies,  that  being  black 
arc  fotid,  feem  to  make  it  fomewhat  improbable,  that  fuch  bodies  Ihould  be  of  fo 
yielding  a  texture,  unlefs  we  Ihould  fay,  that  fome  bodies  may  be  more  difpofed  to 
yield  to  the  impulfes  of  die  corpufclesof  light  by  reafon  of  a  peculiar  texture,  than 
other  bodies,  that  in  other  trials  appear  to  be  fol'ter  than  they.  But  though  the 
former  of  thefe  two  explications  of  blacknefs  be  that,  by  which  we  mail  endeavour 
to  give  an  account  of  it  yet,  as  we  faid,  we  lhall  not  abfolutely  reject  this  latter, 
partly  becaufc  they  both  agree  in  this,  that  black  bodies  reflect  but  little  of  the 
light  that  falls  on  them,  and  partly  becaufc  it  is  not  impoflible,  that  in  fome  cafes 
both  the  difpofition  of  the  iupcrficial  particles,  as  to  figure  and  pofition,  and  the 
yielding  of  the  body,  or  fome  of  its  parts,  may  jointly,  though  not  in  an  equal  mea- 
furc  concur  to  the  rendering  of  a  body  black.  The  confiderations,  that  induced  me 
to  propofe  this  notion  of  blacknefs,  as  I  explained  it,  arc  principally  thefe  : 

3.  First,  That  as  I  lately  faid,  whitenefs  and  blacknefs  being  generally  reputed  to 
be  contrary  qualities,  whitenefs  depending,  as  I  faid,  upon  the  dilpofition  of  the  parts 
of  a  body  to  reflect  much  light,  it  feems  likely,  that  blacknefs  may  depend  upon  a  con- 
trary difpofition  of  the  black  bodies  furface    but  upon  this  I  fhall  not  infift. 
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4-  Next  then  we  fee,  that  if  a  body  of  one  and  the  fame  colour  be  placed,  part 
in  the  fun-beams,  and  part  in  the  fhade,  that  part  which  is  not  fhined  on  will  appear 
more  of  kin  to  blacknefs  than  the  other,  from  which  more  light  rebounds  to  the  eye  , 
and  dark  colours  feem  the  blacker,  the  lefs  light  they  arc  looked  upon  in  ;  and  we 
think  all  things  black  in  the  dark,  when  they  fend  no  beams  to  make  impreffions  on 
our  organs  of  fight :  fo  that  fhadows  and  darknefs  are  near  of  kin,  and  fhadow, 
we  know,  is  but  a  privation  of  light :  and  accordingly  blacknefs  leems  to  proceed 
from  the  paucity  or  beams  reflected  from  the  black  body  to  the  eye ;  I  fay,  the  pau- 
city of  beams,  becaufe  thofe  bodies,  that  we  call  black,  as  marble,  jett,  &fV.  arc 
fhort  of  being  perfectly  fo,  elfe  wc  Ihould  not  fee  them  at  all.  But  though  the  beams, 
that  fall  on  the  fides  of  thofe  erected  particles,  that  we  have  been  mentioning,  da 
few  of  them  return  outwards,  yet  thofe,  that  fall  upon  the  points  of  thofe  cylinders, 
cones,  or  pyramids,  may  thence  rebound  to  the  eye,  though  they  make  there  but  a- 
faint  impreffion,  becaufe  they  arrive  not  there,  but  mingled  with  a  great  proportion- 
of  little  (hades.  This  may  be  confirmed  by  my  having  procured  a  large  piece  of 
black  marble  well  polifhed,  and  brought  to  the  form  of  a  large  fpherical  and  concave 
fpeculum  j  for  on  the  infide  this  marble  being  well  polifhed,  was  a  kind  of  dark 
lobking-glafs,  wherein  I  could  plainly  fee  a  little  image  of  the  fun,  when  that  fhined 
upon  it.  But  this  image  was  very  far  from  'offending  and  dazzling  my  eyes,  as  it 
would  have  done  from  another  fpeculum  ,  nor,  though  the  fpeculum  were  large, 
could  I  in  a  long  time,  or  in  a  hot  fun,  fet  a  piece  or  wood  on  fire,  though  a  far 
lefs  fpeculum  of  the  fame  form,  and  of  a  more  reflecting  matter,  would  have  made 
it  flame  in  a  trice. 

5.  And  on  this  occafion  we  may  as  well  in  reference  tofomething  formerly  deliver- 
ed concerning  whitenefs,  as  in  reference  to  what  has  been  newly  faid,  fubjoin  what 
wc  further  obferved  touching  the  differing  reflections  of  light  from  white  and  black 
marble  ;  namely,  that  having  taken  a  pretty  large  mortar  of  white  marble,  new, 
and  polifhed  in  the  infide,  and  expofed  it  to  the  fun,  wc  found,  that  it  reflected  a  great 
deal  of  glaring  light,  but  fo  dilperfed,  that  wc  could  not  make  the  reflected  beams  con- 
cur in  any  fuch  conspicuous  focus,  as  that  newly  taken  nodce  of  in  the  black  marble ; 
diough  perhaps  there  may  enough  of  them  be  made  to  meet  near  the  bottom,  to 
make  fome  kind  of  focus,  efpecially  fince  by  holding  in  the  night-time  a  candle  at  a 
convenient  diflance,  wc  were  able  to  procure  a  concourfe  of  fome,  though  not  many 
of  the  reflected  beams,  at  about  two  inches  diftant  from  the  bottom  of  the  mortar : 
but  we  found  the  heat  even  of  the  fun-beams  fo  difperfcdly  reflected  to  be  very  lan- 
guid, even  in  companion  of  the  black  marble's  focus.    And  the  little  picture  of  the 
fun,  that  appeared  upon  the  white  marble  as  a  fpeculum,  was  but  very  faint  and  ex- 
ceeding ill  defined.    Secondly,  that  taking  two  pieces  of  plain  and  polifhed  furfaccs, 
and  carting  on  them  fucceflivcly  the  beams  of  the  fame  candle,  in  fuch  manner,  as 
that  the  neighbouring  fuperficies  being  fhaded  by  an  opacous  and  perforated  body, 
the  incident  beams  were  permitted  to  pafs  but  through  a  round  hole  of  about  half  an 
inch  diameter,  the  circle  of  light,  that  appeared  on  the  white  marble,  was  in  com- 
parifon  very  bright,  but  very  ill  defined  •,  whereas  that  on  the  black  marble  was  far 
lefs  luminous,  but  much  more  precifcly  defined. 

6.  Thirdly,  when  you  look  upon  a  piece  of  linen,  that  has  fmall  holes  in  it,  thofe 
holes  appear  very  black,  and  men  are  often  deceived  in  taking  holes  for  fpots  of  ink ; 
and  painters,  to  reprefent  holes,  make  ufe  of  black ;  die  reaibn  of  which  fecms  to 
be,  that  tke  beams,  that  fall  on  thofe  holes,  fall  into  them  fo  deep,  that  none  of 
them  is  reflected  back  to  the  eye.    And  in  narrow  wells  part  of  die  mouth  feem* 
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black,  bccaufc  the  incident  beams  are  reflected  downwards  from  one  fide  to  another, 
till  they  can  no  more  rebound  to  the  eye. 

We  may  confidcr  too,  that  if  differing  parts  of  the  fame  piece  of  black  velvet  be 
ftroaked  oppofite  ways,  the  piece  of  velvet  will  appear  of  two  diftinct  kinds  of 
blacknefs,  the  one  far  darker  than  the  other  •,  of  which  difparity  the  reafon  feems 
to  be,  that  in  the  lefs  obfeure  part  of  the  velvet,  the  little  filken  piles,  whereof  it  is 
made  up,  being  inclined,  there  is  a  greater  part  of  each  of  them  obverted  to  the 
eye  -,  whereas  in  the  other  part  the  piles  of  lilk  being  more  erected,  there  are  far  fewer 
beams  reflected  outwards  from  the  lateral  parts  of  each  pile  j  fo  that  mod  of  thofc, 
that  rebound  to  the  eye,  come  from  the  tops  of  the  piles,  which  make  but  a  fmall 
part  of  the  whole  fuperficics,  that  may  be  covered  by  the  piece  of  velvet.  Which 
explication  I  propofc,  not  that  I  think  the  blacknefs  of  the  velvet  proceeds  from  the 
caufe  afligned,  fincceach  fingle  pile  of  filk  is  black  by  reafon  of  its  texture,  in  what 
pofition  focver  you  look  upon  it ;  but  that  the  greater  blacknefs  of  one  of  thefc  tufts 
feems  to  proceed  from  the  greater  paucity  of  beams  reflected  from  it,  and  that  from 
the  fewnels  of  thofe  parts  of  a  furface,  that  reflect  beams,  and  the  multitude  of  thofe 
ihaded  parts,  that  reflect  none.  And  I  remember,  that  I  have  oftentimes  obferved, 
that  the  pofition  of  particular  bodies  far  greater  than  piles  of  filk  in  reference  to  the 
eye,  may,  notwithftanding  their  having  each  of  them  a  colour  of  its  own,  make  one 
part  of  their  aggregate  appear  far  darker  than  the  other  j  for  I  have  near  great  towns 
often  take  notice,  that  a  cart-load  of  carrots  packed  up  appeared  of  a  much  darker 
colour  when  looked  upon,  where  the  points  of  the  carrots  were  obverted  to  the  eye, 
than  where  the  fides  of  them  were  fo. 

7.  Fourthly,  in  a  darkened  room,  I  purpofely  obferved,  that  if  the  fun-beams, 
which  came  in  at  the  hole,  were  received  upon  white  or  any  other  colour,  and  directed 
to  a  convenient  place  of  the  room,  they  would  manifeftly,  though  not  all  equally, 
increafe  the  light  of  that  part  •,  whereas  if  we  fubftitutcd,  cither  a  piece  of  black 
cloth  or  black  velvet,  it  would  fo  dead  the  incident  beams,  that  the  place  (newly 
mentioned)  whereto  I  obverted  the  black  body,  would  be  lefs  enlightened  than  it  was 
before,  when  it  received  its  light  but  from  the  weak  and  oblique  reflections  of  the 
floor  and  waits  of  a  pretty  large  room,  through  which  the  beams,  that  came  in  at  the 
hole,  were  confufedly  and  brokenly  difperfed. 

8.  Fifthly,  And  to  fhew,  that  the  beams,  that  fall  on  black  bodies,  as  they  do 
not  rebound  outwards  to  the  eye,  lb  they  are  reflected  towards  the  body  itfelf,  as  the 
nature  of  thofc  erected  particles,  to  which  we  have  imputed  blacknefs,  requires,  we 
will  add  an  experiment,  that  will  alio  confirm  our  doctrine  touching  whitcnefs ; 
namely,  that  we  took  a  broad  and  large  tile,  and  having  whitened  over  one  half  of 
the  fuptrnLies  of  it,  and  blacked  the  other,  we  expofed  it  to  the  fummer's  fun  •,  and 
having  U  t  it  lie  there  a  convenient  time  (for  the  difference  is  more  apparent,  if  it  have 
not  lain  there  too  long)  we  found,  as  we  expected,  that  whilft  the  whited  part  of  the 
tile  remained  cool  enough,  the  b!:.ckcd  part  of  the  fame  tile  was  grown  not  only  fen- 
fibie,  but  very  hot  (fumctimes  to  a  ftrong  degree.)  And  to  fatisfy  fomc  of  our 
fiier.ds  the  more,  we  have  fometimes  left  upon  the  furface  of  the  tile,  befides  the 
white  and  black  parts  thereof,  a  part,  that  retained  the  native  red  of  the  tile  itfdf  •, 
and  expofing  them  to  the  fun,  we  obferved  this  lalt  mcrtioned  to  have  contracted  a 
feat  in  companion  of  the  white,  but  a  heat  inferior  to  that  of  the  black  •,  of  which 
rhc  reafon  feems  to  be,  that  the  fupcrfkial  particles  of  black  bodies,  being,  as  we 
faid,  more  erected,  than  thofc  of  white  or  red  ones,  the  corpufcles  of  light  tailing  on 
their  fides,  being  for  the  molt  part  reflected  inward  from  one  particle  to  another,  and 
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thereby  engaged  as  it  were,  and  kept  from  rebounding  upwards,  they  communicate 
their  brilk  motion,  wherewith  they  were  impelled  againft  the  black  body  (upon  whofe 
account,  had  they  fallen  upon  a  white  body,  they  would  have  been  reflected  out- 
wards) to  thefmall  parts  of  the  black  body,  and  thereby  produce  in  thole  fmall  parts 
fuch  an  agitation,  as  (when  we  feel  it)  we  are  wont  to  call  heat.  I  have  been  lately 
informed,  that  an  obfervation  near  of  kin  to  ours  has  been  made  by  fome  learned 
men  iti  France  and  Italy,  by  long  expofing  to  a  very  hot  fun  two  pieces  of  marble,  the 
one  white  and  the  other  black.  But  though  the  obfervation  be  worthy  of  them,  and 
may  confirm  the  fame  truth  with  our  experiment,  yet  befides  that  our  trial  needs  not 
the  fummcr,  nor  any  great  heat  to  fucceed,  it  feems  to  have  this  advantage  above  the 
Other,  that  whereas  bodies  more  folid,  and  of  a  clofcr  texture,  though  thcyufeto  be 
more  (lowly  heated,  arc  wont  to  receive  a  greater  degree  of  heat  from  the  fun  or  fire, 
than  (ceteris  paribus)  bodies  of  a  (lighter  texture.  I  have  found  by  the  information 
of  ftonc-cutters,  and  by  other  ways  of  enquiry,  that  black  marble  is  much  folidcr 
and  harder  than  white ;  fo  that  poflibly  the  difference  betwixt  the  degrees  of  heat, 
they  receive  from  the  fun-beams,  will  by  many  be  afcribed  to  the  difference  of  their 
texture,  rather  than  to  that  of  their  colour  j  though  I  think  our  experiment  will  make 
it  probable  enough,  that  the  greater  part  of  that  difference  may  well  be  afcribed  to 
that  difpofition  of  parts,  which  makes  the  one  reflect  the  fun-beams  inward,  and  the 
other  outwards.  And  with  this  doctrine  accords  very  well,  that  rooms  hung  with 
black  are  not  only  darker  than  elfe  they  would  be,  but  arc  wont  to  be  warmer  too  j 
inibmuch  that  I  have  known  a  great  lady,  whofe  conftitution  whas  fomewhat  tender, 
complain,  that  Ihe  was  wont  to  catch  cold,  whenlhe  went  out  into  the  air,  after  hav- 
ing made  any  long  vifits  to  perfons,  whofe  rooms  were  hung  with  black.  And  this 
is  not  the  only  lady  I  have  heard  complain  of  the  warmth  of  fuch  rooms  ;  which 
though  perhaps  it  may  be  partly  imputed  to  the  effluvia  of  thofe  materials,  where- 
with the  hangings  were  dyed,  yet  probably  the  warmth  of  fuch  rooms  depends  chiefly 
upon  the  fame  caufe,  that  the  darknefs  does  •,  as  (not  to  repeat  what  I  formerly  noted 
touching  my  gloves)  to  fatisfy  fome  curious  perfons  of  that  fcx,  I  have  convinced 
them,  by  trial,  that  of  two  pieces  of  filken  fluff  given  to  me  by  themfclvcs,  and 
expofed  in  their  prefence  to  the  fame  window,  fliined  on  by  the  fun,  the  white  was 
confidcrably  heated,  when  the  black  was  not  fo  much  as  fenfibly  fo. 

9.  Sixthly,  I  remember,  that  acquainting  one  day  a  Virtuofo  of  unfufpected 
credit,  that  had  vifitcd  hot  countries,  with  part  of  what  I  have  here  delivered  con- 
cerning blacknefs,  he  related  to  me,  by  way  of  confirmation  of  it,  a  very  notable 
experiment,  which  he  had  both  fecn  others  make,  and  made  himfclf  in  a  warm  cli- 
mate •,  namely,  that  having  carefully  blacked  over  eggs,  and  expofed  them  to  the 
hot  fun,  they  were  thereby  in  no  very  long  time  well  roafted  ;  to  which  effect  I  con- 
ceive the  heat  of  the  climate  mull  have  concurred  with  the  difpofition  of  the  black 
furfacc  to  reflect  the  fun-beams  inward  :  for  I  remember,  that  having  made  that  among 
other  trials  in  England,  though  in  fummcr-timc,  the  eggs  I  expoicd  acquired  indeed  a 
confiderablc  degree  of  heat,  but  yet  not  fo  intenfe  a  one,  as  proved  fit  trident  to  roaft 
them. 

10.  Seventhly,  and  laftly,  our  conjectures  at  the  nature  of  blacknefs  may  be 
fomewhat  confirmed  by  the  (formerly  mentioned  obfervation  of  the  blind  Dttt(bman% 
that  difecrns  colours  with  his  fingers  •,  for  he  fays,  that  he  feels  a  greater  ronghnds 
upon  the  furf aces  of  black  bodies,  than  upon  thofe  of  red,  or  yellow,  or  green.  And 
I  remember,  that  thr  diligent  BartboHnus  lays,  that  a  blind  Earl  of  Mansfield  could 
difUngutth  white  from  black  only  by  the  touch  j  which  would  fufiicicmly  argue  a  great 
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difparity  in  the  afperities,  or  other  fuperficial  textures  of  bodies  of  thofe  two  colours, 
if  the  learned  relator  had  affirmed  the  matter  upon  his  own  knowledge. 

ii.  These,  Pyropbilus,  are  the  chief  things,  that  occur  to  me  at  prefent,  about 
the  nature  of  whitenefs  and  blacknefs;  which  if  they  have  rendered  it  fo  much  as: 
probable,  that  in  mod,  or  at  leaft  many  cafes,  the  caufes  of  thele  qualities  may  be 
fuch  as  I  have  adventured  to  deliver,  it  is  as  much  as  1  pretend  to.    For  till  1  have 
opportunity  to  examine  the  matter  by  feme  further  trials,  I  am  not  fure,  but  that  in 
fome  white  and  black  bodies,  there  may  concur  to  the  colour  fome  peculiar  texture  or 
difpolition  of  the  body,  whereby  the  motion  of  the  fmall  corpufcles,  that  make  up 
the  incident  beams  of  light,  may  be  differingly  modified,  before  they  reach  the  eye  •,. 
cfpecially  in  this,  that  white  bodies  do  not  only  copioufly  reflect  thofe  incident 
corpufcles  outwards,  but  reflect  them  brifkly,  and  do  not  othcrwife  alter  them  in  the 
manner  of  their  motion.    Nor  fliall  I  now  ftay  to  inquire,  whether  fome  of  diofe- 
other  ways  (as  a  difpolition  to  alter  the  velocity,  the  rotation,  or  the  order  and  manner 
of  appulle  to  the  eye  of  the  reflected  corpufcles,  that  compofed  the  incident  beams 
of  light)  which  we  mentioned,  when  we  confidered  the  production  of  colours  in  ge- 
neral, may  not  in  fome  cafes  be  applicable  to  thofe  of  white  and  black  bodies  :  for 
I  am  yet  fo  much  a  feeker  in  this  matter,  and  fo  little  wedded  to  the  opinions  I  have, 
propofed,  that  what  I  am  to  add,  mall  be  but  the  beginning  of  a  collection  of  expe- 
riments and  obfervations  towards  the  hiftory  of  whitenefs  and  blacknefs,  without  at 
prefent  interpofing  my  explications  of  them  •,  that  fo  I  may  affift  your  enquiries,  with- 
out much  foreftalling  or  byaffing  your  judgment. 


EXPERIMENT  in  CONSORT, 

Touching  Whiteness  and  Blackness. 

EXPERIMENT  I. 

HAVING  promifed  in  the  27th  page  of  the  foregoing  difcourfe  of  whitenefs  and 
blacknefs,  to  (hew,  that  thofe  two  colours  may,  by  a  change  of  texture  in 
bodies,  each  of  them  apart  diaphanous  and  colourlcfs,  be  at  pleafure  and  in  a  trice 
as  well  generated  as  deftroyed,  we  fhall  begin  with  experiments,  that  may  acquit  Us 
of  that  promife. 

Take  then  what  quantity  you  pleafc  of  fair  water,  and  having  heated  it,  put  into 
it  as  much  good  common  fublimatc,  as  it  is  able  to  diflblvc,  and  (to  be  fure  of  hav- 
ing it  well  glutted)  continue  putting  in  the  fublimate,  till  fome  of  it  lie  untouched  in 
the  bottom  of  the  liquor.  Filter  this  lblution  through  cap-paper,  to  have  it  clear  and 
limpid,  and  into  a  fpoonful  or  two  thereof  (put  into  a  clean  glafs-vcficl)  fhakc  about 
four  or  five  drops  (according  as  you  took  more  or  lefs  of  this  lblution)  of  good  limpid 
fpirits  of  urine,  and  immediately  the  whole  mixture  will  appear  white  like  milk  -,  to 
which  mixture  if  you  prefendy  add  a  convenient  proportion  of  rectified  aqua  fortis 
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(for  the  number  of  drops  is  hard  to  determine,  becaufe  of  the  differing  ftrength  of 
the  liquor,  but  eafily  found  by  trial)  the  whitenefs  will  prefently  difappcar,  and  the 
■whole  mixture  become  tranfparcnt  1  which  you  may,  if  you  plcafc,  again  reduce  to  a 
good  degree  of  whitenefs  (though  inferior  to  the  firft)  only  by  a  more  copious  affufion 
of  frefti  lpirit  of  urine.  N.  B.  Firft,  that  it  is  not  fo  neceflary  to  employ  either  aqua 
fortis  or  Ipirit  of  urine  about  this  experiment,  but  that  we  have  made  it  with  other 
liquors  inftead  of  thefe ;  of  which  perhaps  more  clfewhcrc.  Secondly,  that  this  ex- 
periment, though  not  made  with  the  lame  menftruums,  nor  producing  the  lame 
colour,  is  yet  much  of  kin  to  that  other  to  be  mentioned  in  this  trad,  among  our 
other  experiments  of  colours,  about  turning  a  folution  of  precipitate  into  an  orange 
colour  i  and  the  chymical  reafon  being  much  alike  in  both,  the  annexing  it  to  one. 
♦  of  them  may  fufEce  for  both. 

EXPERIMENT  II. 

iy  It  AKE  a  ftrong  infufion  of  broken  galls  in  fair  water;  and  having  filtered  ir 
IVJl  into  a  clean  phial,  add  more  of  the  fame  liquor  to  it,  till  you  have  made  it 
fomewhat  tranfparcnt,  and  fufficiently  diluted  the  colour,  for  the  credit  of  the  expe- 
riment, left  othcrwife  the  darknefs  of  the  liquor  might  make  it  be  objected,  that  if 
was  already  almoft  ink.    Into  this  infufion  fluke  a  convenient  quantity  of  a  clear,  but 
very  ftrong  folution  of  vitriol ;  and  you  lhall  immediately  fee  the  mixture  turn  black 
almoft  like  ink,,  and  fuch  a  way  of  producing  blacknefs  is  vulgar  enough ;  but  if 
prefently  after  you  do  upon  this  mixture  drop  a  fmall  quantity  of  good  oil  of  vitriol, 
and,  by  lhaking  the  phial,  difperfe  it  nimbly  through  the  two  other  liquors,  you  lhall 
(if  you  perform  your  part  well,  and  have  employed  oil  of  vitriol  clear  and  ftrong 
enough)  fee  the  darknefs  of  the  liquor  prefently  begin  to  be  difculfcd,  and  grow- 
pretty  clear  and  tranfparcnt,  lofing  its  inky  blacknefs,  which  you  may  again  reftore 
to  it  by  the  affufion  of  a  fmall  quantity  of  a  very  ftrong  folution  of  fait  of  tartar.. 
And  though  neither  of  thefe  atramentous  liquors  will  fcem  other  than  very  pale  ink, 
if  you  write  with  a  clean  pen  dipt  in  them  •,  yet  that  is  common  to  them  with  fome 
forts  of  ink,  that  prove  very  good  when  dry  j  as  I  have  alio  found,  that  when  I 
made  thefe  carefully,  what  I  wrote  wirh  either  of  them,  cfpccially  with  the  former, 
would,  when  thoroughly  dry,  grow  black  enough  not  to  appear  bad  ink.    This  ex- 

1)criment  of  taking  away,  and  reftoring  blacknels  from  and  to  the  liquors,  we  have 
ikewife  tried  in  common  ink ;  but  there  it  fuccecds  not  fo  well,  and  but  very  flowly,. 
by  reafon  that  the  gum  wont  to  be  employed  in  the  making  it  does  by  its  tenacity 
oppoie  the  operations  of  the  above-mentioned  faline  liquors.  But  to  confider  gum 
no  more,  what  fome  kind  of  precipitation  may  have  to  do  in  the  producing  and  deftroy- 
ing  the  inks  without  it,  I  have  elfewhere  given  you  fome  occalion  and  affiftance  to  in- 
quire :  but  I  muft  not  now  ftay  to  do  fo  myfclf,  only  I  lhall  take  notice  to  you,  that 
though  it  be  taken  for  granted,  that  bodies  will  not  be  precipitated  by  alcalizate  falts, 
that  have  not  firft  been  diflblved  in  lbme  acid  menftruums  •,  yet  I  have  found  upon 
trials,  which  my  conjectures  led  me  to  make  on  purpole,  that  divers  vegetables, 
barely  infufed,  or,  but  (lightly  decocted  in  common  water,  would,  upon  the  affufion 
of  a  ftrong  and  clear  lixivium  of  pot-aflies,  and  much  more  of  iome  other  precipitat- 
ing liquors  that  I  fometimcs  employ,  afford  good  ftorc  of  a  curdled  matter,  fuch  as 
1  have  had  in  the  precipitations  of  vegetable  fubftanccs,  by  the  intervention  of  acid . 
things ;  and  that  this  matter  was  eafily  fcparable  from  the  reft  of  the  liquor,  being 
left  behind  it  in  the  filtrc.  And  in  making  the  iirft  ink  mentioned  in  this  experiment,  . 
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I  found,  that  I  could  by  filtration  fcparate  pretty  (lore  of  a  black  pulvcrable  fub- 
ftance,  that  remained  in  the  filtre  •,  and  when  the  ink  was  made  clear  again  by  the  oil 
of  vitriol,  the  afl'ufion  of  diffolved  fal  tart.  ri  icemed  but  to  precipitate,  and  thereby 
to  unite  and  render  confpicuous  the  particles  of  the  black  mixture,  that  had  before 
been  difperfed  into  very  minute  and  finely  invifiblc  particles  by  the  incifive  and  re- 
folving  power  of  the  highly  rorrofive  oil  of  vitriol. 

And  to  manifefr,  PyroDbiius,  th.it  galls  are  rot  fo  requilite  as  many  fuppofe  to  the 
making  atramcntous  liquors,  we  have  fomctimcs  tried  the  following  experiment :  we 
took  dried  roil-!  aves,  and  decoded  them  for  a  v.hilc  in  fair  water  ;  into  two  or  three 
fpoonfuls  of  this  decoftion  we  lhook  a  few  drops  of  a  ftrong  and  well  filtrated  folu- 
tion  of  vitriol  (which  peri.aps,  had  it  been  green,  would  have  done  as  well)  and  im- 
mediately the  mi:  ture  did  turn  black,  and  when  into  this  mixture,  preiently  after  it 
was  made,  wc  lhook  a  juft  proportion  of  aqua  forti?,  wc  turned  it  from  a  black  ink 
to  a  deep  red  one,  which  by  the  affuiion  of  a  little  fpirit  of  urine  may  be  reduced 
immediately  to  an  opacous  and  blackifii  colour.  And  in  regard,  Pyropbilus,  that  in 
the  former  experiments,  both  tiie  infuil  >n  of  galls,  and  the  decoction  of  rofes,  and 
the  folution  of  copperas,  employed  abou:  them,  are  endowed  each  of  them  with  its 
own  colour,  there  may  be  a  more  noble  experiment  of  the  iudden  production  of 
blacknefs  nude  by  the  way  mentioned  in  the  lecor.d  feclion  of  the  fecond  part  of  our 
eflays  •,  for  though  upon  the  confulion  of  the  liquors  there  mentioned,  there  do  im- 
mediately emerge  a  very  black  mixture-,  yet  both  the  infufion  of  orpimcnt  and  the 
Jblution  of  minium  were,  before  their  being  joined  together,  limpid  and  colourlefc. 

EXPERIMENT  III. 

]F  pieces  of  white  hartfhorn  be  with  a  competent  degree  of  fire  diftilled  in  a  glafs- 
rctort,  they  will,  after  the  avolation  of  the  phlegm,  fpirit,  volatile  fait,  and  the 
looierand  the  lighter  parts  of  the  oleaginous  fubftance,  remain  behind  of  a  coal- 
black  colour.  And  even  ivory  it'clf  being  fkilfully  burnt  (how  I  am  wont  to  do  it, 
1  have  cliewhere  let  down)  affords  painurs  one  of  the  beft  and  deepefr.  blacks  they 
have.  And  yet  in  the  inftance  of  eiiftilled  hartfhorn,  the  operation  being  made  in 
glafs-vcfiels  carefully  clofed,  it  appears  there  is  no  extraneous  black  fubltancc,  that 
infinuatcs  iricJf  into  white  harfhorn,  and  thereby  makes  it  turn  black  ;  but  that  the 
whitenels  is  deftroyed,  and  the  blacknefs  generated,  only  by  a  change  of  texture, 
made  in  the  burnt  body,  by  the  recefs  of  lomc  parts,  and  the  tranfpofition  of  others. 
And  though  I  remember  not,  that  in  many  diftillations  of  hartfhorn  I  ever  found  the 
Cap.  r.tort.  to  pals  from  black  to  a  true  whitenefs,  whilft  it  continued  in  clofed  veffels  ; 
yet  having  taken  out  the  coal-black  fragments,  and  calcined  them  in  open  veffels,  I 
could  in  few  hours  quite  deftroy  that  blacknefs,  and  without  fenfiblv  changing  their 
bulk  or  figure,  reduce  them  to  great  whitenels.  So  much  do  thefe  two  colours  de- 
pend upon  the  difpofition  of  the  little  parts,  that  the  bodies,  wherein  they  are 
to  be  met  with,  do  confilt  of.  And  wc  find,  that  if  white  wine-tartar,  or  even  the 
white  cryilals  of  fuch  tartar  be  burnt  without  being  truly  calcined,  the  Cap.  mcriuum 
(as  the  chymifts  call  the  more  fixt  part)  will  be  black.  But  if  you  further  continue 
the  calcination,  till  you  have  perfectly  incinerated  the  tartar,  and  kept  it  long  enough 
in  a  ftrong  fire,  the  remaining  calx  will  be  white.  And  fo  wefee,  that  not  only  other 
vegetable  iuMances,  but  even  white  woods,  as  the  hazel,  will  yield  a  black  charcoal, 
and  afterwards  whitifh  aflies-,  and  fo  animal  lubitanccs  naturally  white,  as  bones  and 
•egg  fhclls,  will  grow  black  upon  the  being  burnt,  and  white  again,  when  they  are 
perfectly  calcined. 
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EXPERIMENT  IV. 

BU T  yet  I  much  queftion,  whether  that  rule  delivered  by  divers,  as  well  phi- 
lofophers  as  chymifts,  adufta  nigra,  fedperujla  alba,  will  hold  as  univcrfally  as  is 
prefumed,  fince  I  have  fcvcral  examples  to  allege  againft  it.  For  I  have  found,  that 
by  burning  alabaftcr,  fo  as  both  to  make  it  appear  to  boil  almoft  like  milk,  and  to 
reduce  it  to  a  very  fine  powder,  it  would  not  at  all  grow  black,  but  retain  ics  pure  and 
native  whitenefs ;  and  though  by  keeping  it  longer  than  is  ufual  in  the  fire,  I  pro- 
duced but  a  faint  yellow,  even  in  that  part  of  the  powder,  that  lay  neareft  die  top 
of  the  crucible ;  yet  having  purpofcly  inquired  of  an  experienced  ftonc-cuttcr,  who 
iscurious  enough  in  trying  conclufions  in  his  own  trade,  he  told  me  he  had  found, 
that  if  alabafter  or  plaiiler  of  Paris  be  very  long  kept  in  a  ftrong  fire,  the  whole  heap 
of  burnt  powder  would  exchange  its  whitenefs  for  a  much  deeper  colour  than  the 
yellow  I  obferved.  Lead  being  calcined  with  a  ftrong  fire  turns  (after  having  per- 
haps run  through  divers  other  colours)  into  minium,  whofe  colour  we  know  is  a  deep 
red  •,  and  if  you  urge  this  minium,  as  1  have  purpofcly  done  with  a  ftrong  fire,  you 
may  much  eafier  find  a  glafTy  and  brittle  body  darker  than  minium,  than  any  white 
calx  or  glafs.  It  is  known  among  chymifts,  that  the  white  calx  of  antimony,  by  the 
further  and  more  vehement  operation  of  the  fire,  may  be  melted  into  glafs,  which  we 
have  obtained  of  a  red  colour,  which  is  far  deeper  than  that  of  the  calx  of  burnt  an- 
timony. And  though  common  glafs  of  antimony  being  ufually  adulterated  with 
borax,  have  its  colour  thereby  diluted,  oftentimes  to  a  very  pale  yellow ;  yet  not 
only  ours  made  more  fincerely  was,  as  we  faid,  of  a  colour  lefs  remote  from  black, 
than  was  the  calx  ;  but  we  obferved,  that  by  melting  it  once  or  twice  more,  and  fo 
expofing  it  to  the  further  operation  of  the  fire,  we  had,  as  we  expected,  the  colour 
hoightened.  To  which  we  (hall  add  but  this  one  inftancc  (which  is  worth  the  taking 
notice  of,  in  reference  to  colours)  that,  if  you  take  blue,  but  unfophifticated,  vitriol, 
and  burn  it  very  flowly,  and  with  a  gentle  degree  of  heat,  you  may  obferve,  that 
when  it  is  burnt  but  a  little,  and  yet  fo  far  as  that  you  may  rub  it  to  powder  betwixt 
your  fingers,  it  will  be  of  a  white  or  whitifli  colour ;  but  if  you  profecute  the  calci- 
nation, this  body,  which  by  a  light  aduftion  was  made  white,  will  pals  through  other 
colours,  as  gray,  yellowilh,  and  red  •,  and  if  you  further  burn  it  with  a  long  and  ve- 
hement fire,  by  that  time  it  comes  to  beperujlum,  it  will  be  of  a  dark  purple,  nearer 
to  black,  not  only  than  thefirlt  calx,  but  than  the  vitriol  before  it  at  all  felt  the  fire. 
I  might  add,  that  Crocus  Marlis  (per  fe,  as  they  call  it)  made  by  the  lading  violence 
of  the  reverberated  flames  is  not  fo  near  a-kin  to  white,  as  the  iron  or  ftcel  that  af- 
forded it  was  before  its  calcinations ;  but  that  I  fuppofe,  thefc  inftances  may  fufficc 
to  fatisfy  you,  that  minerals  arc  to  be  excepted  out  of  the  forcmcntioncd  rule,  which 
perhaps,  though  itfeklom  fail  in  fubftances  belonging  to  the  vegetable  or  animal  king- 
dom, may  yet  be  queftioned  even  in  fome  of  thefe,  if  that  be  true,  which  the  judi- 
cious traveller  Belknius  affirms,  that  charcoals  made  out  of  the  wood  of  oxy cedar  arc 
white  :  and  I  could  not  find,  that  though  in  retorts  hart's-hom  and  other  white  bodies 
will  be  denigrated  by  heat,  yet  camphire  would  not  at  all  lofc  its  whitenefs,  though  I 
have  purpolely  kept  it  in  fuch  a  heat,  as  made  it  melt  and  boil. 
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EXPERIMENT  V. 

AND  now  I  fpeak  of  camphire,  it  puts  me  in  mind  of  adding  this  experiment, 
that  though,  as  I  faid,  in  clofed  glaflei  I  could  not  denigrate  it  by  heat,  but  it 
would  fublime  to  the  fides  and  top  of  the  glafs,  as  it  was  before  v  yet  not  only  it  will, 
being  fet  on  fire  in  the  free  air,  fend  forth  a  copious  fmoke,  but  having  purpofely 
upon  fome  of  it  that  was  flaming,  clapt  a  large  glafs,  almoft  in  the  form  of  a  hive 
(but  more  flender  only)  with  a  hole  at  the  top  (which  I  caufed  to  be  made  to  try 
experiments  of  fire  and  flame  in)  it  continued  fo  long  burning,  that  it  lined  all  the 
infidc  of  the  glafs  with  a  foot  as  black  as  ink,  and  fo  copious,  that,  the  clofenefs  of 
the  veflel  confidcred,  almoft  all  that  part  of  the  white  camphire,  that  did  take  fire, 
fecmed  to  have  been  changed  into  that  deep  black  fubftance. 

•  ■ 
EXPERIMENT  VI. 

AND  this  alfo  brings  into  my  mind  another  experiment,  that  I  made  about  the 
production  of  blacknefs,  whereof,  for  reafons  too  long  to  be  here  deduced,  I 
expected  and  found  a  good  fuccefs ;  and  it  was  this :  I  took  rectified  oil  of  vitriol 
(that  I  might  have  the  liquor  clean  as  well  as  ftrong)  and  by  degrees  mixt  with  it  a 
convenient  proportion  of  the  eflential  oil,  as  chymilts  call  it,  of  wormwood,  drawn 
over  widi  ftore  of  water  in  a  limbec  ;  and  warily  diddling  the  mixture  in  a  retort, 
there  remained  a  fcarce  credible  quantity  of  dry  matter,  black  as  a  coal.  And  be- 
caufc  the  oil  of  wormwood,  though  a  chymical  oil  drawn  by  a  Virtuofo,  fecmed  to 
have  fomcwhat  in  it  of  the  colour  of  the  plant,  I  fubilituted  in  its  room  the  pure  and 
fubtile  eflential  oil  of  wintcr-favory,  and  mixing  little  by  little  this  liquor  with  (if  I 
mif-remember  not)  an  equal  weight  of  the  formerly  mentioned  rectified  oil  of  vitriol, 
and  diddling  them  as  before  in  a  retort,  befides  what  there  palled  over  into  the  re- 
ceiver, even  thefe  two  clear  liquors  left  me  a  confiderable  proportion  (diough  not  fo 
great  as  the  two  former)  of  a  fubltance  black  as  pitch,  which  I  yet  keep  by  me  as  a 
rarity. 

EXPERIMENT  VII. 

AWAY  of  whiting  wax  cheaply  and  in  great  quantity  may  be  a  thing  of  go©d 
ceconomical  ufe  ;  and  we  have  clfcwhere  let  down  the  practice  of  tradefmen  that 
blanch  it*  but  here  treating  of  whitenefs  only,  in  order  to  the  philofophy  of  colours, 
I  fliall  not  examine,  which  of  the  flow  ways  may  be  belt  employed,  to  free  wax 
from  die  yellow  melleous  parts,  but  (hall  rather  fet  down  a  quick  way  of  making  it 
white,  though  but  in  very  fmall  quantities.  Take  then  a  little  yellow  wax,  fcraped 
or  thinly  diced,  and  putting  it  into  a  boltVhead  or  fome  other  convenient  glafs,  pour 
to  it  a  pretty  deal  of  fpirit  of  wine,  and  placing  the  veflel  in  warm  fand,  increafc  the 
heat  by  degrees,  till  the  fpirit  of  wine  begin  to  fimmer  or  to  boil  a  little  ;  and  con- 
tinuing that  degree  of  fire,  if  you  have  put  liquor  enough,  you  will  quickly  have 
the  wax  diflblved  :  then  taking  it  off  the  fire,  you  may  cither  fuller  it  to  cool  as 
haftily  as  with  fafety  to  the  glafs  you  can,  or  pour  it,  whilll  it  is  yet  hot,  into  a  filtre 
of  paper;  and  either  in  the  glafs  where  it  cools,  or  in  the  filtre,  you  will  foon  find 
the  wax  andmenftruum  together  reduced  into  a  white  fubftance,  almoft  like  butter, 
i  which 
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■which  by  letting  the  fpirit  exhale  will  fhrink  into  a  much  letter  bulk,  but  ftill  retain- 
ing its  whitenefs.  And  that,  which  is  pretty  in  the  working  of  this  magiftery  of 
wax,  is,  that  the  yellownefs  vanilhes,  neither  appearing  in  the  fpirit  of  wine,  that 
paffes  limpid  through  the  nitre,  nor  in  the  butter  of  wax,  if  I  may  fo  call  it,  that, 
as  1  laid,  is  white. 

EXPERIMENT  VIII. 

THERE  is  an  experiment,  Pyrepbiluf,  which  though  I  do  not  fo  exa&ly  remem- 
ber ;  and  though  it  be  fomewhat  nice  to  make,  yet  I  am  willing  to  acquaint  you 
with,  becaufe  the  thing  produced,  though  it  be  but  a  curiofity,  is  wont  not  a  little  to 
pleafe  the  beholders  and  it  is  a  way  of  turning,  by  the  help  of  a  dry  fubftance,  an 
almolt  golden-coloured  concrete  into  a  white  one.  The  feveral  trials  arc  not  at  pre- 
fent  fo  rrefh  in  my  memory  to  enable  me  to  tell  you  certainly,  whether  an  equal  only 
or  a  double  weight  of  common  fublimate  muft  be  taken  in  reference  to  the  tin-glafc ; 
but,  if  I  miftake  not,  there  was  in  the  experiment,  that  fuccecded  bell,  two  parts  of 
the  former  taken  to  one  of  the  latter.  Thefc  ingredients  being  finely  powdered  and 
exactly  mixed,  we  fublimcd  together  by  degrees  of  fire  (the  due  gradation  of  which 
is  in  this  experiment  a  tiling  of  main  importance ;)  there  afcended  a  matter  of  a  very 
peculiar  texture  for  it  was  for  the  moll  part  made  up  of  very  thin,  fmooch,  foft  and 
flippery  plates,  almoft  like  the  fincft  fort  of  fcales  or  fifties,  but  of  fo  lovely  a  white 
inclining  to  pearl-colour,  and  of  lb  curious  a  colour  and  ihining  a  glofs,  that  they 
appeared  in  fomc  refpec"t  little  inferior  to  orient  pearls,  and  in  other  regards,  they 
fecmcd  to  furpafs  them,  and  were  applauded  for  a  fort  of  the  prettieft  trifles,  that 
we  had  ever  prepared  to  amufe  the  eye.  I  will  not  undertake,  that  though  you  will 
hardly  mifs  changing  the  colour  of  your  (Lining  tin-glafs,  yet  you  will  the  firft  or 
perhaps  the  fecond  time  hit  right  upon  the  way  of  making  the  glittering  fublimate 
1  have  been  mentioning. 

EXPERIMENT  IX. 

- 

WHEN  we  diflblvc  in  aqua  fortis  a  mixture  of  gold  and  filver  melted  into  one 
lump,  it  usually  happens,  that  the  powder  of  gold,  that  falls  to  the  bottom, 
as  not  being  diflbluble  by  that  menttruum,  will  not  have  its  own  yellow,  but  appear 
of  a  black  colour,  though  neither  the  gold,  nor  the  filver,  nor  the  aqua  fortis  did 
before  manifeft  any  blacknefs.  And  divers  alchymifts,  when  they  make  folutions  of 
minerals  they  would  examine,  arc  very  glad,  if  they  fee  a  black  powder  precipitated 
to  the  bottom,  taking  it  for  a  hopeful  fign,  that  thole  particles  are  of  a  golden  na- 
ture, which  appear  in  a  colour  fo  ordinary  to  gold  parted  from  other  metals  by  aqua 
fortis,  that  it  is  a  trouble  to  the  refiner  to  reduce  the  precipitated  calx  to  its  native 
colour.  l*"or  though  (as  we  have  tried)  that  may  be  quickly  enough  done  by  fire, 
which  will  make  this  gold  look  very  glorioufly  (as  indeed  it  is  at  lcaftone  of  the  belt 
ways,  that  is  pradtifed  for  the  refining  of  gold)  yet  it  requires  both  watchfulnefs  and 
Ikill,  to  give  it  fuch  a  degree  of  fire,  as  will  lerve  to  reltore  it  to  its  lultre,  without 
giving  it  fuch  a  one,  as  may  bring  it  to  fufion,  to  which  the  minutenefs  of  the  cor- 
pufcles  it  confitts  of  makes  the  powder  very  apt.  And  this  brings  into  my  mind, 
that  having  taken  a  flat  and  bright  piece  of  gold,  that  was  refined  by  a  curious  and 
lkili'ul  perlon  on  purpofc  to  try  to  what  height  of  purity  gold  could  be  brought  by 
art,  I  found  that  this  very  piece,  as  glorious  as  it  looked,  being  rubbed  a  little  upon 
Vol.  I.  4  Y  a  piece 
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a  piece  of  fine  clean  linen,  did  fully  it  with  a  kind  of  black  :  and  the  like  I  have  ob- 
ferved  in  refined  filver,  which  I  therefore  mention,  becaufc  I  formerly  fufpedted,  that 
the  impurity  of  the  metal  might  have  been  the  only  caufe  of  what  I  have  divers 
times  obferved  in  wearing  Glver-hilted  fwords,  namely,  that  where  they  rubbed  uroi 
my  clothes,  if  they  were  of  a  light-coloured  cloth,  the  affridlion  would  quickly  black 
them  i  and  congruoufly  hereunto  I  have  found  pens  blacked  almoft  all  over,  when 
1  had  a  while  carried  them  about  me  in  a  filver  ink-cafe.  To  which  I  fhall  only  add, 
that  whereas  in  thefe  feveral  inftances  of  denigration,  the  metals  are  worn  off,  or 
otherwise  reduced  into  very  minute  parts,  that  circumftance  may  prove  not  unworthy 
your  notice. 

EXPERIMENT  X. 

THAT  a  folution  of  filver  does  dye  hair  of  a  black  colour,  is  a  known  experi- 
ment, which  fome  perfons,  more  curious  than  dexterous,  have  fo  unluckily 
made  upon  themfelves,  as  to  make  their  friends  very  merry.  And  I  remember,  that 
the  other  day  I  made  myfelf  fome  fport  by  an  improvement  of  this  obfervation  ;  for 
having  diflblvcd  fome  pure  filver  in  aqua  fortis,  and  evaporated  the  mtnftruum  ad fic- 
citatem,  as  they  fpeak,  I  caufed  a  quantity  of  fair  water  to  be  poured  upon  the  calx 
two  or  three  feveral  times,  and'to  be  at  each  evaporated,  till  the  calx  wss  very  d  y,. 
and  all  the  greenifh  bluenefs,  that  is  wont  to  appear  in  common  cryftals  of  filver,  was 
quite  carried  away.  Then  I  made  thofe  I  meant  to  deceive,  moiften  fome  part  of 
their  (kin  with  their  own  fpittle,  and  (lightly  rub  the  moiftcned  parts  with  a  little  of 
this  prepared  filver ;  whereupon  they  admired  to  fee,  that  a  fnow-whitc  body  laid 
upon  the  white  (kin  lhould  prefently  produce  a  deep  blacknefs,  as  if  the  (tains  had 
been  made  with  ink  j  efpecially  considering,  that  this  blacknefs  could  not,  like  that 
produced  by  ordinary  ink,  be  readily  waflied  off,  but  required  many  hours,  and  part 
of  it  fome  days  to  its  obliteration.  And  with  the  fame  white  calx  and  a  little  fair 
water  we  likewife  ftained  the  white  hafts  of  knives,  with  a  lading  black  in  thofe  part', 
where  the  calx  was  plentifully  enough  laid  on ;  for  where  it  was  laid  on  but  very 
thinly,  the  ftain  was  not  quite  of  fo  deep  a  colour. 

EXPERIMENT  XI. 

THE  caufe  of  the  blacknefs  of  thofe  many  nations,  which  by  one  common  name 
we  are  wont  to  call  Negroes,  has  been  long  fince  difputed  of  by  learned  men, 
who  poflibly  had  not  done  amifs,  if  they  had  alio  taken  into  confidcration,  why  fome 
whole  races  of  other  animals  befides  men,  as  foxes  and  hares,  are  diftinguifhed  by  a 
blacknefs  not  familiar  to  the  generality  of  animals  of  the  fame  fpecics.  The  general 
opinion  (to  be  mentioned  a  little  lower)  has  been  rejected  even  by  fome  of  the  antient 
geographers,  and  among  the  moderns  Ortelius  and  divers  other  learned  men  have  que- 
ftioned  it.  But  this  is  no  place  to  mention  what  thoughts  I  have  had  to  and  fro  about 
thefe  matters :  only  as  I  (hall  freely  acknowledge,  that  to  me  the  inquiry  Icems  more 
abftrufc  than  it  does  to  many  others,  and  that  becaufe  confulting  with  authors,  and 
with  books  of  voyages,  and  with  travellers,  to  l'atisfy  myfelf  in  matters  of  fact,  I 
have  met  with  fome  things  among  them,  which  feem  not  to  agree  very  well  with  the 
notions  of  the  moft  daflic  authors  concerning  theft  things  -,  for  it  being  my  prefent 
work  to  deliver  rather  matters  hiftorical  than  theories,  I  (hall  annex  fome  few  of  my 
collc&ions,  inftead  of  a  folcmn  dilputation.    It  is  commonly  prelumcd,  that  the  heat 
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of  the  climates,  wherein  they  live,  is  the  reafon,  why  fo  many  inhabitants  of  the 
Icorching  regions  of  Africa  are  black ;  and  there  is  this  familiar  obfervation  to  coun- 
tenance this  conjecture,  that  we  plainly  lee  that  mowers,  reapers,  and  other  country- 
people,  who  fpend  the  moft  part  of  the  hot  fummcr  days  expofed  to  the  fun,  have  the 
lkin  of  their  hands  and  faces,  which  are  the  parts  immediately  expofed  to  the  fun  and 
air,  made  of  a  darker  colour  than  before,  and  confequcntly  tending  to  blacknefs  : 
and  contrariwifc  we  obferve,  that  the  Danes  and  fome  other  people  that  inhabit  cold 
climates,  and  even  the  Englifh  who  feel  not  fo  rigorous  a  cold,  have  ufually  whiter 
faces  than  the  Spaniards,  Portugals  and  other  European  inhabitants  of  hotter  climates. 
But  this  argument  I  take  to  be  far  more  ipecious  than  convincing  j  for  though  the 
heat  of  the  fun  may  darken  the  colour  of  the  lkin  by  that  operation,  which  wc  in 
Englifh  call  fun-burning    yet  experience  doth  not  evince,  that  I  remember,  that  that 
heat  alone  can  produce  a  dilcolouring,  that  fhall  amount  to  a  true  blacknefs,  like  that 
of  Negroes  •,  and  we  fhall  fee  by  and  by,  that  even  the  children  of  the  Negroes  not 
yet  ten  days  old  (perhaps  not  fo  much  by  three  quarters  of  that  time)  will  notwith- 
ftanding  their  infancy  be  of  the  fame  hue  with  their  parents.    Befides,  there  is  a 
ftrong  argument  to  be  alleged  againfl  the  vulgar  opinion,  that  in  divers  places  in  A/ia 
under  the  fame  parallel,  or  even  of  the  fame  degree  of  latitude  with  the  African  re- 
gions inhabited  by  the  Blacks,  the  people  are  at  moft  but  tawny  ;  and  in  Africa  itfelf  J"'"'^ 
divers  nations  in  the  empire  of  Ethiopia  are  not  Negroes,  though  firuated  in  the  torrid 
zone,  and  as  near  the  equinoctial,  as  other  nations  that  are  fo  (as  the  black  inhabi- j^/^' 
tants  of  Zeylan  and  Malabar  are  not  in  our  globes  placed  fo  near  the  line  as  Amara  the 
famoufeft  place  in  Ethiopia).    Moreover  (that  which  is  of  no  fmall  moment  in  our 
prefent  difquilition)  I  find  not  by  the  belt  navigators  and  travellers  to  the  IVejl-Indies, 
whole  books  or  themft  Ives  I  have  confulted  on  this  fubjeel,  that  excepting  perhaps 
one  place  or  two  of  fmall  extent,  there  arc  any  Blacks  originally  natives  of  any  part 
of  America  (for  the  Blacks  now  there  have  been  by  the  Europeans  long  tranf- 
plantcd  thither)  though  the  new  world  contain  in  it  fo  great  a  variety  of  climates,  and 
particularly  reaches  quite  crofs  the  torrid  zone  from  one  tropic  to  another.  And 
though  it  be  true,  that  the  Danes  be  a  whiter  people  than  the  Spaniards,  yet  that  may 
proceed  rather  from  other  caulcs  (not  here  to  be  enquired  into)  than  from  thecold- 
nefs  of  the  climate,  fince  not  only  the  Swedes  and  other  inhabitants  of  thofe  cold 
countries,  arc  not  ufually  fb  white  as  the  Danes,  nor  whiter  than  other  nations  in  pro- 
portion to  their  vicinity  to  the  pole.    [And  fince  the  writing  of  the  former  part  of  this 
effay,  having  an  opportunity  on  a  folemn  occafion  to  take  notice  of  the  numerous 
train  of  fome  extraordinary  ambafiadors  lent  from  the  Ruffian  emperor  to  a  great 
monarch,  I  obierved,  that  (though  it  were  then  winter)  the  colour  of  their  hair  and 
lkin  was  far  lefs  whitifh  than  the  Danes  who  inhabit  a  milder  region  is  wont  to  be, 
but  rather  from  the  moft  part  of  a  darkifh  brown    and  the  phyfician  to  the  ambai- 
fador,  with  whom  thole  Ruffes  came,  being  afked  by  me,  whether  in  Mufcovy  itfelf 
the  generality  of  the  people  were  more  inclined  to  have  dark-coloured  hair  than  flaxen, 
he  anlwered  affirmatively  ;  but  feemed  to  fulpeft,  that  the  true  and  antient  Ruffians, 
a  fept  of  whom  he  told  me  he  had  met  with  in  one  of  the  provinces  of  that  vaft 
empire,  were  rather  white  like  the  Danes  than  any  thing  near  to  brown  as  the  prefent 
Mufcovites,  whom  he  guefTes  to  be  defcendal  ot  the  Tartars,  and  to  have  inherited 
their  colour  from  them.]    But  to  profecute  our  former  dii'courfc,  I  fhall  add  for  fur- 
ther proof  the  conjecture  I  was  countenancing,  that  good  authors  inform  us,  that 
there  are  Negroes  in  Africa  not  far  from  the  Cape  of  Good  Hope*  and  confequently 
beyond  the  fouthern  tropic,  and  without  the  torrid  zone  :  much  about  the  fame  nor- 
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thcrn  latitude  (or  very  little  more)  wherein  there  are  divers  American  nations,  that 
are  not  Negroes,  and  wherein  the  inhabitants  of  Candia,  fome  parts  of  Sicily,  and  even 
of  Spain,  are  not  lb  much  as  Tawny-moors.    But  (which  is  a  frefh  and  ftrong  argu- 
ment againft  the  common  opinion)  I  find  by  our  recent  relations  of  Greenland  (our 
accounts  whereof  we  owe  to  the  curiofity  of  that  royal  Virtuofo  the  preient  King  of 
Denmark)  that  the  inhabitants  are  olive-coloured,  or  rather  of  a  darker  hue.  But 
if  the  cafe  were  the  fame  with  men,  and  thole  other  kinds  of  animals  I  formerly 
named,  I  mould  offer  fomething  as  a  confiderablc  proof,  that  cold  may  do  much  to- 
wards the  making  men  white  or  black  •,  and  however  I  lhall  fet  down  the  observation 
as  I  have  met  with  it,  as  worthy  to  come  into  the  hiftory  of  whitenefs  and  blacknefs ; 
and  it  is,  that  in  fome  parts  of  Ruffta  and  of  Livonia  it  is  affirmed  by  Olaus  Magnus 
and  others,  that  hares  and  foxes  (fome  add  partridges)  which  before  were  black,  or 
red,  or  grey,  do  in  the  depth  of  winter  become  white  by  reafon  of  the  great  cold  ; 
(for  that  it  mould  be,  as  fome  conceive,  by  looking  upon  thefnow,  feems  improbable 
upon  divers  accounts) :  and  I  remember,  that  having  pUrpofcly  inquired  of  a  Vir- 
tuofo, who  lately  travelled  through  Livonia  to  Mofco,  concerning  the  truth  of  this 
tradition,  he  both  told  me,  he  believed  it,  and  added,  that  he  faw  divers  of  thole 
lately  named  animals  either  in  Ruffa  or  JJvcnia  (for  I  do  not  very  well  remember 
whether  of  the  two)  which,  though  white,  when  he  faw  them  in  winter,  they  a/lured 
him  had  been  black,  or  other  colours,  before  the  winter  began,  and  would  be  fo 
again  when  it  was  over.    But  for  further  fatisfaftion,  I  alfo  confulted  one,  that  had 
for  fome  years  been  an  eminent  phyfician  in  Ruffia,  who  though  he  rejc&ed  fome  other 
traditions,  that  are  generally  enough  believed  concerning  that  country,  told  me  never- 
thelefs,  that  he  faw  no  caufe  to  doubt  of  this  tradition  of  Olaus  Magnus,  as  to  foxes 
and  hares  •,  not  only  becaufe  it  is  a  common  and  uncontrolled  aflertion  of  the  natives ; 
but  alfo  becaufe  he  himfelf  in  the  winter  could  never,  that  he  remembered,  fee  foxes 
and  hares  of  any  other  cok>ur  than  white.     And  I  myfelf  having  feen  a  fmall  white 
fox,  brought  out  of  Ruffia  into  England,  towards  the  latter  end  of  winter,  foretold 
thole,  that  Ihewed  him  me,  that  he  would  change  colour  in  fummer  •,  and  accord- 
ingly coming  to  look  upon  him  again  in  July,  I  found,  that  the  back  and  fides,  to- 
gether with  the  upper  part  of  the  head  and  tail,  were  already  grown  of  a  dark 
colour,  the  lower  part  of  the  head  and  belly  containing  as  yet  a  whitenefs.    Let  me 
add,  that  were  it  not  for  fome  fcruple  I  have,  I  fhould  think  more  than  what  Olaus 
relates  confirmed  by  the  judicious  Olearius,  who  was  twice  employed  into  thofe  parts 
as  a  public  minifter,  who  in  his  account  of  Mufcovy  has  this  paflage  :  The  hares  thve 
are  grey  ;  but  in  fome  provinces  they  grow  white  in  the  winter.    And  within  fome  few 
lines  after;  It  is  net  very  difficult  to  find  the  caufe  of  this  change,  which  certainy  proceeds 
only  from  the  outward  cold,  fince  I  know,  that  even  in  fummer  bares  will  change  colour,  if 
they  be  kept  a  competent  time  in  a  cellar.    I  fay,  were  it  not  for  fome  fcruple,  becaufe 
I  take  notice,  that  in  the  fame  page  the  author  affirms,  that  the  like  change  of  co- 
lour, that  happens  to  hares  in  fome  provinces  of  Mufcovy,  happens  to  them  alfo  in 
LJvcnia  ;  and  yet  immediately  fubjoins,  that  in  Cottrland  the  hares  vary  not  their 
colour  in  winter ;  though  thefe  two  laft  named  countries  be  contiguous,  that  is,  fevered 
only  by  the  river  of  Dugna.    For  it  is  fcarcc  conceivable  how  cold  alone  fhould  have, 
in  countries  fo  near,  fo  ftrangely  differing  an  operation,  though  no  lefs  ftrangc  a  thing 
is  confeued  by  many,  that  afcribethe  complexion  of  Negroes  to  the  heat  or'  the  fun, 
when  they  would  have  the  river  of  Senega  fo  to  bound  the  Moors,  that  though  on  the 
noi  th-fide  they  arc  but  tawny,  on  the  other  fide  they  arc  black. 
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Titer  f  is  another  opinion  concerning  the  complexion  of  Negroes,  that  is  not  only 
embraced  by  many  of  the  more  vulgar  writers,  but  likewife  by  that  ingenious  traveller 
Mr.  Sandys,  and  by  a  late  moft  learned  critic,  befides  other  men  of  note ;  and  thefe 
■would  have  the  blacknefs  of  Negroes  an  effect  of  Noah's  curfe  ratified  by  God's, 
upon  Cham.  But  though  I  think,  that  even  a  Naturalift  may  without  difparagement 
believe  all  the  miracles  attefted  by  the  Holy  Scriptures,  yet  in  this  cafe,  to  fly  to  a 
fupernatural  caufe,  will,  I  fear,  look  like  fhifting  off  the  difficulty,  inftead  of  re- 
folving  it;  for  we  inquire  not  the  firft  and  univerfal,  but  the  proper,  immediate,  and 
phyfical  caufe  of  the  jetty  colour  of  Negroes  j  and  not  only  we  do  not  find  exprefled 
in  the  fcripture,  that  the  curfe  meant  by  Noah  to  Cham  was  the  blacknefs  of  his  po- 
fterity, but  we  do  find  plainly  enough  there,  that'  the  curie  was  quite  another  thing, 
namely,  that  he  fhould  be  a  fcrvant  of  fcrvants,  that  is,  by  an  Hcbraifm,  a  very  ab- 
jed  fcrvant  to  his  brethren:  which  accordingly  did  in  part  come  topafs,  when  the 
Ifraelites  of  the  pofterity  of  Sem  fubdued  the  Canaanites,  that  defcended  from  Cham, 
and  kept  them  in  great  fubjection.  Nor  is  it  evident,  that  blacknefs  is  a  curie  ;  for 
navigators  tell  us  of  black  nations  who  think  fo  much  otherwife  of  their  own  condi- 
tion, that  they  paint  the  devil  white.  Nor  is  blacknefs  inconfiftcnt  with  beauty,  which 
even  to  our  European  eyes  confifts  not  fo  much  in  colour,  as  an  advantageous  ftature, 
a  comely  fymmetry  of  the  parts  cf  the  body,  and  good  features  in  the  face.  So  that 
I  fee  not,  why  blacknefs  fhould  be  thought  fuch  a  curfe  to  the  Negroes,  unlefs  per- 
haps it  be,  that  being  wont  to  go  naked  in  thole  hot  climates,  the  colour  of  their 
fkin  does  probably,  according  to  the  doctrine  above  delivered,  make  the  fun-beams 
more  fcorching  to  them,  than  they  would  prove  to  a  people  of  a  white  complexion. 

Greater  probability  there  is,  that  the  principal  caule  (for  I  would  not  exclude  all 
concurrent  ones)  of  the  blacknefs  of  Negroes  is  fome  peculiar  and  feminal  impref- 
fion  :  for  not  only  we  lee,  that  Blackmoor  boys,  brought  over  into  thefe  colder  climates, 
lofe  not  their  colour ;  but  good  authors  inform  us,  that  the  offspring  of  Negroes 
tranlplanted  out  of  Africa,  above  a  hundred  years  ago,  retain  ftill  the  complexion  of 
their  progenitors,  though  poflibly  in  tract  of  time  it  will  decay  •,  as,  on  the  other 
fide,  the  white  people  removing  into  very  hot  climates,  have  their  fkins  by  the  heat 
of  the  fun  fcorched  into  dark  colours ;  yet  neither  they,  nor  their  children  have  been 
obferved,  even  in  the  countries  of  negroes,  to  defcend  to  a  colour  amounting  to  that 
of  the  natives.  Whereas  I  remember  I  have  read  in  Pifo's  excellent  account  of  Bmjil,  Plfo  Ksi  # 
that  betwixt  the  Americans  and  Negroes  are  generated  a  diftinft  fort  of  men,  which  *M.ii/>. 
they  call  Cahoeles  •,  and  betwixt  Portugals  and  /Ethiopian  women,  he  tells  us,  he  has  Jljfifcfc 
fometimes  feen  twins,  whereof  one  had  a  white  fkin,  the  other  a  black  :  not  to  men- 
tion here  fome  other  inftances  he  gives,  that  the  productions  of  the  mixtures  of  dif- 
fering people,  that  is  (indeed)  the  effects  of  feminal  impreflions,  which  they  confe- 
qucntly  argue  to  have  been  their  caufes.  .And  we  fhall  not  much  fcruple  at  this,  if 
we  confider,  that  even  organical  parts  may  receive  great  differences  from  fuch  peculiar 
impreflions,  upon  what  account  loevcr  they  came  to  be  fettled  in  the  firft  individual 
perfons,  from  whom  they  arc  propagated  to  pofterity,  as  we  fee  in  the  blobber-lips 
and  flat-nofes  of  moft  nations  of  Negroes.  And  if  we  may  credit  what  learned  men 
deliver  concerning  the  little  feet  of  the  Chinefes,  the  Macrocephali  taken  notice  of  by 
Hippocrates  will  not  be  the  only  inftancc  we  might  apply  to  our  prefent  purpofe.  And 
on  this  occafion  it  will  not  perchance  be  impertinent  to  add  fomcthing  of  what  I 
have  obferved  in  other  animals,  as  there  arc  a  fort  of  hens,  that  want  rumps ;  and 
that  (not  to  mention,  that  in  fcveral  places  there  is  a  fort  of  crows  or  daws,  that  are 
not  coal  black  as  ours,  but  partly  of  a  wh'mfu  colour;  in  fptght  of  Fcfhyrfs  examples 
1  it- 
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of  infeparable  accidents,  I  have  fcen  a  perfectly  white  raven,  as  to  bill  as  well  as 
feathers,  which  I  attentively  confidered,  for  fear  of  being  impofed  upon.    And  this 
recalls  into  my  memory,  what  a  very  ingenious  phyfician  has  divers  times  related  to 
me  of  a  young  lady,  to  whom  being  called,  he  found,  that  though  lhe  much  com- 
plained of  want  or  health,  yet  there  appeared  fo  little  caufe  cither  in  her  body,  or 
her  condition,  to  guefs,  that  fhe  did  any  more  than  fancy  herfelf  fick  ;  that  fcrupling 
to  give  her  phyfic,  he  perfuaded  her  friends  rather  to  divert  her  mind  by  little  jour- 
neys of  plcafure :  in  one  of  which  going  to  vifit  St.  Winifred's  well,  this  lady,  who 
was  a  catholic,  and  devout  in  her  religion,  and  a  pretty  while  in  the  water  to  perform 
fome  devotions,  and  had  occafion  to  fix  her  eyes  very  attentively  upon  the  red  pebble- 
ftones,  which  in  a  lcattcred  order  made  up  a  good  part  of  thole  that  appeared  through 
the  water;  and  a  while  after  growing  big,  fhe  was  delivered  of  a  child,  whofe  white 
fkin  was  copioufly  fpeckled  with  fpots  of  ths  colour  and  bignefs  of  thofe  Hones ;  and 
though  now  this  child  have  already  lived  ilveral  years,  vet  Ihc  ft  ill  retains  them.  I 
have  but  two  things  to  add  concerning  the  blacknefs  of'  Negroes  •,  the  one  is,  that 
the  feat  of  that  colour  fecms  to  be  but  the  thin  epidermis,  or  outward  fkin  •,  for  I 
knew  a  young  Negro,  who  having  been  lightly  fick  of  the  fmall-pox  or  meafles  (for 
it  was  doubted,  which  of  the  two  was  his  difcafej  I  found  by  inquiry  of  a  pcrfon, 
that  was  concerned  for  him,  that  in  thofe  places  the  little  tumours  had  broke  their 
paffage  through  the  fkin,  when  they  were  gone,  they  left  whitifh  fpecks  behind  them  ; 
and  the  lately  commended  Pifo  allures  us,  that  having  the  opportunity  in  Brafil  to 
diffeft  many  Negroes,  he  clearly  found,  that  their  blacknefs  went  no  deeper  than  the 
very  outward  fkin,  which  cuticula  or  epidermis  being  removed,  the  undermoft  fkin 
or  cutis  appeared  juft  as  white  as  that  of  European  bodies.    And  the  like  has  been 
affirmed  to  me  by  a  phyfician  of  our  own,  whom  hearing  he  had  diffefted  a  Negroe 
here  in  England,  I  confiiltcd  about  this  particular.    The  other  thing  to  be  here  taken 
notice  of  concerning  Negroes  is,  that  having  inquired  of  an  intelligent  acquaintance 
of  mine  (who  keeps  in  the  Indies  about  three  hundred  of  them,  as  well  women  as 
men,  to  work  in  his  plantations)  whether  their  children  come  black  into  the  world  •, 
he  anfwered,  that  they  did  not,  but  were  brought  forth  of  almoft  the  like  reddilh 
colour  with  our  European  children :  and  having  further  enquired,  how  long  it  was 
before  thefe  intants  appeared  black,  he  replied,  that  it  was  not  wont  to  be  many  days. 
And  agreeable  to  this  account  I  find  that  given  us  in  a  frclhly  publifhed  French  book, 
written  by  a  Jefuit,  that  had  good  opportunity  of  knowing  the  truth  of  what  he 
delivers  •,  for  being  one  of  the  miflionarics  of  his  order  into  the  fouthcrn  America  upon 
the  laudable  defign  of  converting  infidels  to  Chriftianity,  he  baptized  feveral  infants, 
which  when  newly  born  were  much  of  the  lame  colour  with  European  babes,  but 
within  about  a  week  began  to  appear  of  the  hue  of  their  parents.    But  more  preg- 
nant is  the  tcftimony  of  our  countryman  Andrnv  Battel,  who  being  lent  prifoner  by 
the  Portugals  to  Angela,  lived  there,  and  in  the  adjoining  regions,  partly  as  a  pri- 
foner, partly  as  a  pilot,  and  partly  as  a  foldier,  near  eighteen  years  ;  and  he  men- 
tioning the  African  kingdom  of  Longo,  peopled  with  Blacks,  has  this  paffage :  Tbe 
p-rthM     children  in  this  country  are  born  white,  and  change  their  colcur  in  two  days  to  a  per  fell 
Hjrjm,     black.    As  for  example,  The  Portugals,  which  dwell  in  the  kingdom  of  Longo,  have 
fiL,?"'  fometimts  children  by  the  Negroe-women ;  and  many  times  the  fathers  are  deceived,  think- 
*j*       ing,  when  the  child  is  born,  that  it  is  theirs,  and  within  two  days  it  proves  the  fon  or 
s'a,  SV     daughter  ef  a  Negroe,  which  the  Portugals  greatly  grieve  at.    And  the  fame  perfon  has 
elfewhcrc  a  relation,  which,  if  lie  have  made  no  ufe  at  all  of  the  liberty  of  a  traveller, 
is  very  well  worth  our  notice ;  fince  this,  together  with  that  wc  have  formerly  men- 
tioned 
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tioned  of  feminal  impreffions,  ftiews  a  poffibility,  that  a  race  of  Negroes  might  be 
begun,  though  none  of  the  fons  of  Adam  for  many  precedent  generations  were  of 
that  complexion.  For  I  fee  not,  why  it  mould  not  be  at  leaft  as  pofllble,  that  white 
parents  may  fometimes  have  black  children,  as  that  African  Negroes  fliould  fome- 
times  have  laftingly  white  ones  cfpecially  fince  concurrent  caufes  may  eafily  more 
.  befriend  the  productions  of  the  former  kind,  than  under  the  fcorching  heat  of  Africa 
thofc  of  the  latter.  And  I  remember  on  the  occafion  of  what  he  delivers,  that  of  the 
white  raven  formerly  mentioned,  the  pofleflbr  affirmed  to  me,  that  in  the  neft,  out  of 
which  he  was  taken  white,  they  found  with  him  but  one  other  young  one,  and  that  he 
was  of  as  jetty  a  black  as  any  common  raven.  But  let  us  hear  our  author  himfelf : 
Mere  are  (fays  he,  fpeaking  of  the  formerly  mentioned  regions)  born  in  this  country  ** 
white  children,  which  is  very  rare  among  them,  for  their  parents  are  Negroes  ;  and  when 
any  of  them  are  born,  they  are  prefentcd  to  the  king,  and  are  called  Dondos  ;  thtfe  are  as 
white  as  any  white  men.  Ihefe  are  the  king's  witches,  and  are  brought  up  in  witchcraft, 
and  always  wait  on  the  king  :  there  is  no  men,  that  dares  meddle  with  thefe  Dondos  \ 
if  they  go  to  the  market,  they  may  take  what  they  lift,  for  all  men  ftand  in  awe  of  them. 
The  king  of  Longo  hath  four  of  them.  And  yet  this  country  in  our  globes  is  placed 
almoft  in  the  midft  of  the  torrid  zone  (four  or  five  degrees  fouthward  of  the  line.) 
And  our  author  clfewherc  tells  us  of  the  inhabitants,  that  they  are  fo  fond  of  their 
blackneis,  that  they  will  not  fuffer  any,  that  is  not  of  that  colour  (as  the  Portugals 
that  come  to  trade  thither)  to  be  fo  much  as  buried  in  their  land  ;  of  which  he  annexes 
a  particular  example,  that  may  be  feen  in  his  voyage  prelerved  by  our  induftrious 
countryman  Mr.  Purchas.  But  it  is  high  time  for  me  to  difmifs  obfervations,  and  go  p.rrh« 
on  with  experiments.  ** 


E  X  P  E  R  I  M  E  N  T  XII. 

TH  E  way,  Pyrofbilus,  of  producing  whitenefs  by  chymical  precipitations  is 
very  well  worth  our  obferving ;  for  thereby  bodies,  of  very  differing  colours 
as  well  as  natures,  though  difiolved  in  feveral  liquors,  are  all  brought  into  calces  or 
powders  that  are  white.    Thus  we  find,  that  not  only  crabs-eyes,  that  are  of  them- 
ielves  white,  and  pearls  that  are  almoft  lb,  but  coral  and  minium  that  are  red,  being 
difiolved  in  fpirit  of  vinegar,  may  be  uniformly  precipitated  by  oil  of  tartar  into 
white  powders.    Thus  ftlver  and  tin  fcparately  difiolved  in  aqua  fortis  will  the  on« 
precipitate  itfelf,  and  the  other  be  precipitated  by  common  fait- water  into  a  white 
calx,  and  fo  will  crude  lead  and  quickfilver  firft  difiolved  likewifc  in  aqua  fortis.  The 
like  calx  will  be  afforded,  as  I  have  tried,  by  a  folution  of  that  finning  mineral  tin- 
glafs  difiolved  in  aqua  fortis,  and  precipitated  out  of  it ;  and  divers  of  thefe  calces 
may  be  made  at  leaft  as  fair  and  white,  if  not  better  coloured,  if  inftead  of  oil  of 
tartar  they  were  precipitated  widi  oil  of  vitriol,  or  with  another  liquor  I  could  name. 
Nay,  that  black  mineral  antimony  itfelf,  being  reduced  by  and  with  the  falts,  that 
concur  to  the  compofition  of  common  fublimate,  into  that  clear  though  uncluous 
liquor,  that  chymilts  commonly  call  recYified  butter  of  antimony,  will,  by  the  bare 
aftufionof  ftorcof  fair  water,  be  ftruck  down  into  that  lhow-whitc  powder,  which 
when  the  adhering  faltnefs  is  well  wafhed  oft",  chymifts  are  pleafed  to  call  Mercurius 
Vita  ;  though  the  like  powder  may  be  made  of  antimony,  without  the  addition  of 
any  mercury  at  all.    And  this  laftefcencc,  if  I  may  fo  call  it,  does  alfo  commonly 
enfue,  when  fpirit  of  wine,  being  impregnated  with  thofc  parts  of  gums  or  other 
vegetable  concretions,  that  are  fuppofed  to  abound  with  fulphurcous  corpiifcles,  fair 
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water  is  fuddcnly  poured  upon  the  tincture  or  folution.  And  I  remember,  that  very 
lately  1  did,  for  trial  fake,  on  a  tincture  of  Benjamin  drawn  with  fpirit  of  wine,  and 
brought  to  be  as  red  as  blood,  pour  fome  fair  water  j  which  prefently  mingling  with 
the  liquor,  immediately  turned  the  whole  mixture  white.  But  if  fuch  Teeming  milks 
be  fuffered  to  Hand  unllirred  for  a  convenient  while,  they  arc  wont  to  let  fall  to  the 
bottom  a  refinous  fubftancc,  which  the  fpirit  of  wine  diluted  and  weakened  by  the 
water  poured  into  it  is  unable  to  fupport  any  longer.  And  fomething  of  kin  to  this 
change  of  colour  in  vegetables  is  that,  which  chymifts  are  wont  to  obferve  upon  the 
pouring  of  acid  fpirits  upon  the  red  folution  of  fulphur,  diflolved  in  an  infufion  of 
pot-aflics,  or  in  fome  other  fharp  lixivium  ;  the  precipitated  lulphur,  before  it  lub- 
lides,  immediately  turning  the  red  liquor  into  a  white  one.  And  other  examples 
might  be  added  of  this  way  of  producing  whitenefs  in  bodies  by  precipitating  them 
out  of  the  liquors,  wherein  they  have  been  diflolved.  But  I  think  it  may  be  more 
ufeful  to  admonilh  you,  Pyrepbilui,  that  this  obfervation  admits  of  reftricTions,  and 
is  not  fo  univerfal,  as  by  this  time  perhaps  you  have  begun  to  think  it :  for  though 
moll  precipitated  bodies  arc  white,  yet  I  know  fome  that  are  not ;  for  gold  diflolved 
in  aqua  regis,  whether  you  precipitate  it  with  oil  of  tartar,  or  with  fpirit  of  fal  ar- 
moniac,  will  not  afford  a  white,  but  a  yellow  calx.1  Mercury  alio,  though  reduc- 
ed into  fublimate,  and  precipitated  with  liquors  abounding  with  volatile  falts, 
as  the  fpirits  drawn  from  urine,  hartftiorn,  and  other  animal  fubftances,  yet  will 
afford,  as  we  noted  in  our  firtt  experiment  about  whitenefs  and  blacknefs,  a  white 
precipitate  ;  yet  with  the  folution  of  pot-alhes  and  other  lixiviate  falts,  it  will  let  fall 
an  orange-tawny  powder.  And  fo  will  crude  antimony,  it  being  diflolved  in  a  flrong 
lye,  if  you  pour  (as  far  as  I  remember)  any  acid  liquor  upon  the  folution  newly  filtrated, 
whilft  it  is  yet  warm.  And  if  upon  the  filtrated  folution  of  vitriol,  you  pour  a  folu- 
tion of  one  of  thclc  fixed  falts,  there  will  fubfide  a  copious  fubftancc,  very  far  from 
having  any  whitenefs,  which  the  chymifts  are  pleafed  to  call  (how  properly  I  have 
elfewhere  examined)  the  fulphur  of  vitriol.  So  that  moft  diflolved  bodies  being  by 
precipitation  brought  to  white  powders,  and  yet  fome  affording  precipitates  of  other 
colours,  the  reafon  of  both  the  phenomena  may  defervc  to  be  enquired  into. 

EXPERIMENT  XIII. 

SOME  learned  modern  writers  arc  of  opinion,  that  tlie  account,  upon  which  whitencfe 
and  blacknefs  ought  to  be  called,  as  they  commonly  arc,  the  two  extreme  co- 
3^7fca.9.  lours,  is,  that  blacknefs  (by  which  1  prcfumc  is  meant  the  bodies  endowed  with  it) 
receives  no  other  colours  •,  but  whitenels  very  eafily  receives  them  all :  whence  fome 
of  them  compare  whitenefs  to  the  Arifiotelian  Materia  prima,  that  being  capable  of 
any  forr  of  forms,  as  they  fuppofe  white  bodies  to  be  of"  every  kind  of  colour.  But 
not  to  dilputc  about  names  or  exprcflions,  the  thing  itfelf  that  is  affirmed  as  matter 
of  fact,  feems  to  be  true  enough  in  moft  cafes,  not  in  all,  or  lb  as  to  hold  univerfally. 
For  though  it  be  a  common  obfervation  among  dyers,  that  cloaths,  which,  have 
'  once  been  thoroughly  imbued  with  black,  cannot  fo  well  afterwards  be  dyed  into  lighter 
colours,  the  pre-exiitent  dark  colour  infecting  the  ingredients,  that  carry  the  lighter 
colour  to  be  introduced,  and  making  it  degeni  rate  into  fome  more  fad  one  ;  yet  the 
experiments  lately  mentioned  may  lnew  us,  that  where  the  change  of  colour  in  black 
bodies  is  attempted,  not  by  mingling  bodies  of  lighter  colours  with  them,  but  by 
addition  of  fuch  things  as  arc  proper  to  alrcr  the  texture  of  thole  corpufcles  that  con- 
tain the  black  colour,  it  is  no  fuch  difficult  matter,  as  the  lately  mentioned  learned 
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men  imagine,  to  alter  the  colour  of  black  bodies.    For  we  faw,  that  inks  of  feveral 
kinds  might  in  a  trice  be  deprived  of  all  their  blacknefs;  and  thofc  made  with  log- 
wood and  red-rofes  might  alio  be  changed,  the  one  into  a  red,  the  other  into  a  rcddifli 
liquor  •,  and  with  oil  of  vitriol  I  have  fometimes  turned  black  pieces  of  filk  in  o  a 
kind  of  yellow  j  and  though  the  tarfaty  were  thereby  made  rotten,  yet  the  fpoiling  of 
that  docs  no  way  prejudice  the  experiment,  the  change  of  black  filk  into  yellow  being 
neverthclefs  true,  becaufe  the  yellow  filk  is  the  lefs  good.    And  as  for  whitcnefs  I 
think  the  general  affirmation  of  its  being  fo  eafily  deftroyed,  or  tranfmuted  by  any 
other  colour,  ought  not  to  be  received  without  fomc  cautions  and  reftridtions.  For 
whereas,  according  to  what  I  formerly  noted,  lead  is  by  calcination  turned  into  that 
red  powder  we  call  minium,  and  tin  by  calcination  reduced  to  a  white  calx ;  the 
common  putty,  that  is  fold  and  ufed  fo  much  in  (hops,  inllead  of  being,  as  it  i? 
pretended  and  ought  to  be,  only  the  calx  of  tin,  is,  by  the  artificers  that  make  it, 
to  lave  the  charge  of  tin,  made  f  as  fomc  of  thcmfclves  have  confeficd,  and  as  I  long 
fufpecled  by  the  cheap  rate  it  may  be  bought  for)  but  of  half  tin  and  half  lead,  if 
not  far  more  lead  than  tin ;  and  yet  the  putty,  in  fpite  of  fo  much  lead,  is  a  very 
white  powder,  without  difclofing  any  mixture  of  minium.    And  fo  if  you  take  two 
parts  of  copper,  which  is  a  high  coloured  metal,  to  but  one  of  tin,  you  may  by 
fiifion  bring  them  into  one  mafs,  wherein  the  whitenefs  of  the  tin  is  much  more  con- 
fpicuous  and  predominant  than  the  reddilhnefs  of  the  copper.    And  on  this  occafion 
it  may  not  be  impertinent  to  mention  an  experiment,  which  I  relate  upon  the  credit 
of  a  very  honeft  man,  whom  I  purpofely  inquired  of  about  it,  being  myfclf  not  very 
fond  of  making  trials  with  arfenic :  the  experiment  is  this  •,  that  if  you  colliquatc 
arfenic  and  copper  in  a  due  proportion,  the  arfenic  will  blanch  the  copper  both  within 
and  without,  which  is  an  experiment  well  enough  known.    But  when  I  inquired, 
whether  or  no  this  white  mixture  being  flcilfully  kept  a  while  upon  the  cupel  would 
not  let  go  its  arfenic,  which  made  whitcnefs  its  predominant  colour,  and  return  to  the 
reddifiinefs  of  copper,  I  was  allured  of  the  affirmative.    So  that  among  mineral 
bodies,  fome  of  thofe  that  are  white,  may  be  far  more  capable,  than  thofe  I  am 
reafoning  with  feem  to  have  known,  of  cclipfing  others,  and  of  making  their  colour 
predominant  in  mixtures.    In  further  confirmation  of  which  may  be  added,  that  I 
remember,  that  I  alfo  took  a  lump  of  filver  and  gold  melted  together,  wherein,  by  the 
eftimate  of  a  very  experienced  refiner,  there  might  be  about  a  fourth  or  third  part 
of  gold ;  and  yet  the  yellow  colour  of  the  gold  was  fo  hid  by  the  white  of  the  filver, 
that  the  whole  mafs  appeared  to  be  but  filver;  and  when  it  was  rubbed  upon  the 
touch-ftone,  an  ordinary  beholder  could  fcarce  have  diftinguifhed  it  from  the  touch  of 
common  filver  •,  though  if  I  put  a  little  aqua  fortis  upon  any  part  of  the  white  fur- 
face  it  had  given  the  touch-ftone,  the  filver  in  the  moiftened  part  being  immediately 
taken  up  and  concealed  by  the  liquor,  the  golden  particles  would  prefently  difcloie 
that  native  yellow,  and  look  rather  as  if  gold,  than  if  the  above-mentioned  mixture 
had  been  rubbed  upon  the  ftone. 

EXPERIMENT  XIV. 

I TOOK  a  piece  of  black  horn  (poliftied  as  being  part  of  a  comb)  this  with  a  piece 
of  broken  glafs  1  fcraped  into  many  thin  and  curled  flakes,  fome  lhorter  and  fome 
longer  ,  and  having  laid  a  pretty  quantity  of  thefe  fcrapings  together,  I  found,  as  I 
looked  for,  diat  the  heap  they  compofed  was  white-,  and  though,  if  I  laid  it  upon  a 
clean  piece  of  whitc-^aper,  its  colour  fecmed  fomcwhat  eclipfed  by  the  greater 
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■whitcncTs  of  the  body  it  was  compared  with,  looking  fomewhat  like  linen,  that  had 
been  fullied  by  a  little  wearing ;  yet  if  I  laid  it  upon  a  very  black  body,  as  upon  a 
beaver  hat,  it  then  appeared  to  be  of  a  good  white.  Which  experiment,  that  you 
may  in  a  trice  make  when  you  pleafe,  feems  very  much  to  disfavour  both  their  doc- 
trine, that  would  have  colours  to  flow  from  the  fubftantial  forms  of  bodies  •,  and  that 
of  the  chymifts  alfo,  who  afcribe  them  to  one  or  other  of  their  three  hypoftarical 
principles :  for  though  in  our  cafe  there  was  fo  great  a  change  made,  that  the  fame 
body,  without  being  fubftantially  either  incrcafed  or  lefTened,  partes  immediately  from 
one  extreme  colour  to  another  (and  that  too  from  black  to  white)  yet  this  fo  great 
and  fudden  change  is  effe&ed  by  a  flight  mechanical  rranfpofition  of  parts,  there 
being  no  fait  or  fulphur  or  mercury,  that  can  be  pretended  to  be  added  or  taken 
away,  nor  yet  any  fubftantial  form,  that  can  rcafonably  be  fuppofed  to  be  generated 
and  deftroyed,  the  effect  proceeding  only  from  a  local  motion  of  the  parts,  which  ib 
varied  their  pofition,  as  to  multiply  their  diftinft  furfaccs,  and  to  qualify  them  to 
relied  far  more  light  to  the  eye,  than  they  could  before  they  were  fcraped  off  from  the 
entire  piece  of  black  horn. 

EXPERIMENT  XV. 

AND  now,  PyropbiltiSi  it  will  not  be  improper  for  us  to  take  fome  notice  of  an 
l\  opinion  touching  the  cauie  of  blacknefs,  which  I  judged  it  not  fo  fcafonable  to 
queftion,  till  I  had  fet  down  fome  of  the  experiments,  that  might  juftify  my  diflent 
from  it.  You  know,  that  of  late  divers  learned  men,  having  adopted  the  three 
hypoftatical  principles,  befidcs  other  notions  of  the  chymifts,  arc  very  inclinable  to 
reduce  all  qualities  of  bodies  to  one  or  other  of  thofe  three  principles ;  and  particu- 
larly ailign  for  the  caufc  of  blackncfi  the  footy  fteam  of  aduft  or  torrified  fulphur. 
But  1  hope,  that  what  we  have  delivered  above  to  countenance  the  opinion  we  have 
propofed  about  the  caufe  of  blacknefs,  will  fo  eafily  fupply  you  with  fcveral  parti- 
culars, that  may  be  made  ufe  of  againft  this  opinion,  that  I  fliall  now  reprefent  to 
you  but  two  things  concerning  it. 

And  firft,  it  fcems,  that  the  favourers  of  the  chymical  theories  might  have  pitched 
upon  fome  more  proper  term,  to  exprefs  the  efficient  of  blacknefs  than  fulphur  aduft ; 
for  we  know,  that  common  fulphur,  not  only  when  melted,  but  even  when  fublimcd. 
does  not  grow  black  by  fuffering  the  adlion  of  the  fire,  but  continues  and  afcends 
yellow,  and  rather  more  than  lcfs  white,  than  it  was  before  its  being  expofed  to  the 
fire.  And  if  it  be  fct  on  fire,  as  when  we  make  that  acid  liquor,  that  chymifts  call 
Oleum  Sulpburis  per  campanam,  it  affords  very  little  foot  :  and  indeed  the  flame  yields 
fo  little,  that  it  will  fcarce  in  any  degree  black  a  fhect  of  white  paper,  held  a  pretty 
while  over  the  flame  and  fmoke  of  it,  which  is  obferved  rather  to  whiten  than  infeft 
linen,  and  which  does  plainly  make  red  rofes  grow  very  pale,  but  not  at  all  black, 
as  far  as  the  fmoke  is  permitted  to  reach  the  leaves.  And  I  can  (hew  you  a  fort  of  fhft 
fulphur  made  by  an  induftrious  laborant  of  your  acquaintance,  who  allured  me,  that 
he  was  wont  to  keep  it  for  divers  weeks  together  night  and  day  in  a  naked  and  violent 
fire,  almoft  like  that  of  the  glafs-houfc  •,  and  when,  to  fatisfy  my  curiofity,  I  made 
him  take  out  a  lump  of  it,  though  it  were  glowing  hot  (and  yet  not  melted)  it  did  nor, 
when  I  had  fuffcred  it  to  cool,  appear  black,  the  true  colour  of  it  being  a  true  red. 
I  know  it  may  be  faid,  that  chymifts  in  the  opinion  above  recited  mean  the  principle 
of  fulphur,  and  not  common  fulphur,  which  receives  its  name,  not  from  its  being 
all  perfectly  of  a  fulphureous  nature,  but  for  that  plenty  and  predominancy  of  the 
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fulphureous  principle  in  it.    But  allowing  this,  it  is  eafy  to  reply,  that  according  to 
this  very  rcafon,  tor ri lied  fulphur  fhould  afford  more  blacknefs  than  mod:  other  con- 
cretes, wherein  that  principle  is  conrefled  to  be  far  lefs  copious.    Alfo  when  I  have 
expofed  camphire  to  the  fire  in  clofe  veffels,  as  inflammable,  and  confequently  (ac- 
cording to  the  chymilts)  as  fulphureous  a  body  as  it  is,  I  could  not  by  fuch  a  degree 
of  heat  as  brought  it  to  fufion,  and  made  it  to  boil  in  the  glafs,  imprefs  any  thing  of 
blackncfs,  or  of  any  other  colour,  than  its  own  pure  white,  upon  this  vegetable  con- 
crete.   But  what  fhall  we  fay  to  fpirit  of  wine,  which  being  made  by  a  chymical 
analyfis  of  the  liquor  that  affords  it,  and  being  totally  inflammable,  Iccms  to  have  a 
full  right  to  the  title  they  give  it  of  Sulphur  Vtgttabilt  ?  and  yet  this  fluid  fulphur  not 
only  contracts  not  any  degree  of  blacknefs  by  being  often  fo  heated,  as  to  be  made  to 
boil,  but  when  it  bums  away  with  an  actual  flame,  I  have  not  found,  that  it  would 
difcolour  a  piece  of  white  paper  held  over  it,  with  any  difcernable  foot.    Tin  alio, 
that  wants  not,  according  to  die  chymifts,  a  Sulphur  Joviale,  when  thoroughly  burned 
by  the  fire  into  a  calx,  is  not  black,  but  eminently  white.    And  I  lately  noted  to  you 
out  of  Belloniuiy  that  the  charcoals  of  oxy-cedar  are  not  of  the  former  of  thefe  two 
colours,  but  of  the  latter.    And  the  fmoke  of  our  Tinby  coals  here  in  England  has 
been  ufually  obferved  radier  to  blanch  linen  than  to  black  it.    To  all  which  other 
particulars  of  the  like  nature  might  be  added ;  but  I  rather  chufe  to  put  you  in  mind 
of  the  third  experiment,  about  making  black  liquors,  or  ink,  of  bodies,  that  were 
none  of  them  black  before.    For  how  can  it  be  laid,  that  when  thofe  liquors  are  put 
together  actually  cold,  and  continue  fo  after  their  mixture,  there  intervenes  any  new 
aduflion  of  fulphur  to  produce  the  emergent  blacknefs  ?  (and  the  fame  queftion  will 
be  applicable  to  the  blacknefs  produced  upon  the  blade  of  a  knife,  that  has  cut 
lemons  and  fome  kind  of  four  apples,  if  the  juice,  though  both  actually  and  poten- 
tially cold,  be  not  quickly  wiped  off.)    And  when  by  the  inftilling  either  of  a  few 
drops  of  oil  of  vitriol,  as  in  the  fecond  experiment,  or  of  a  little  of  the  liquor  men- 
tioned in  the  paffage  pointed  at  in  the  fourth  experiment  (where  I  teach  at  once  to  de- 
ftroy  one  black  ink,  and  make  another)  the  blacknefs  produced  by  thofe  experiments 
is  prefendy  deftroyed  ;  if  the  colour  proceeded  only  from  the  plenty  of  fulphureous 
parts,  tombed  in  the  black  bodies,  I  demand  what  becomes  of  them,  when  the 
colour  fo  fuddenly  difappears  ?    For  it  cannot  reafonably  be  faid,  that  all  thofe,  that 
fufficed  to  make  fo  great  a  quantity  of  black  matter,  fhould  refort  to  fo  very  ftnall  a 
proportion  of  the  clarifying  liquor  (if  I  may  fo  call  it)  as  to  be  diluted  by  it,  with- 
out at  all  denigrating  it.    And  if  it  be  faid,  that  the  inflilled  liquor  difperfed  thole 
black  corpufcles,  I  demand,  how  that  difperfion  comes  to  deftroy  their  blackncfs,  but 
by  making  fuch  a  local  motion  of  their  parts,  as  dcflroys  their  former  texture?  Which 
may  be  a  matter  of  fuch  moment  in  cafes  like  ours,  that  I  remember,  that  I  have  in 
few  hours,  without  addition,  from  foot  itfelf,  attained  pretty  (tore  of  cryftalline  fait, 
and  good  ftore  of  tranfparent  liquor;  and  (which  I  have  on  another  occafion  noted  as 
remarkable)  this  fo  black  fubftance  had  its  colour  fo  altered,  by  the  change  of  texture 
it  received  from  the  fire,  wherewith  it  was  dillilled,  that  it  did  for  a  great  while  afford 
fuch  plenty  of  very  white  exhalations,  that  the  receiver,  though  large,  fcemcd  to  be 
almoft  filled  with  milk. 

Secondlv,  But  were  it  granted,  as  it  is  in  fome  cafes  not  improbable,  that  divers 
bodies  may  receive  a  blacknefs  from  a  footy  exhalation,  occafioned  by  the  aduflion 
of  their  fulphur,  which  (for  the  reafons  lately  mentioned)  I  fhould  rather  call  their 
oily  parts  •,  yet  ftill  this  account  is  applicable  but  to  fome  particular  bodies,  and  will 
afford  us  no  general  theory  of  blacknefs.    For  if,  for  example,  white  hartfrorn  bcin:?, 
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in  vefiels  well  luted  to  each  other,  expofed  to  the  fire,  be  faid  to  turn  black  by  the 
infection  of  its  own  finoke,  I  think  1  may  juftly  demand,  what  it  is  that  makes  the 
fmoke  or  foot  itfelf  black,  fince  no  fuch  colour,  but  its  contrary,  appeared  before  in 
the  hartfhorn  ?  And  with  the  fame  reafon,  when  we  arc  told,  that  torrified  fulphur 
makes  bodies  black,  I  defire  to  be  told  alfo,  why  torrefaction  makes  fulphur  itfelf 
black?  Nor  will  there  be  any  fatisfactory  reafon  afligncd  of  thefe queries,  without 
taking  in  thofe  fertile  as  well  as  intelligible  mechanical  principles  of  the  pofition  and 
texture  of  the  minute  parts  of  the  body  in  reference  to  the  light  and  the  eye ;  and 
thefc  applicable  principles  may  fervethe  turn  in  many  cafes,  where  the  adult  ion  of  ful- 
phur cannot  be  pretended  ;  as  in  the  appearing  blacknefs  of  an  open  window  looked 
upon  at  a  fomewhat  remote  diftance  from  the  houfe  •,  as  alfo  in  the  blacknefs  men  think 
they  fee  in  the  holes,  that  happen  to  be  in  white  linen,  or  paper  of  the  like  colour ; 
and  in  the  increafing  blacknefs  immediately  produced  barely  by  lb  rubbing  velvet, 
whole  piles  were  inclined  before,  as  to  reduce  them  to  a  more  ereft  pofture  i  in  which 
and  in  many  other  cafes  formerly  alleged,  there  appears  nothing  rcquiGte  to  the  pro- 
duction of  the  blacknefs,  but  the  hindering  of  the  incident  beams  of  light  from  re- 
bounding plentifully  enough  to  the  eye.  To  be  fhort,  thole  I  reafon  with,  do  con- 
cerning blacknefs  what  the  chymifts  are  wont  alfo  to  do  concerning  other  qualities  j 
namely,  to  content  themfelves  to  tell  us,  in  what  ingredient  of  a  mixt  body,  the 
quality  enquired  after  does  refide,  inftead  of  explicating  the  nature  of  it,  which  (to 
borrow  a  companion  from  their  own  laboratories)  is  much  as  if  in  an  inquiry  after  the 
caufe  of  falivation,  they  fhould  think  it  enough  to  tell  us,  that  the  feveral  kinds  of 
precipitates  of  gold  and  mercury,  as  likewife  of  quickfilver  and  filver  (for  I  know 
the  make  and  ule  of  fuch  precipitates  alfo)  do  falivate  upon  the  account  of  the  mer- 
cury, which  though  difguifed  abounds  in  them  •,  whereas  the  difficulty  is  as  much  to 
know  upon  what  account  mercury  itfelf,  rather  than  other  bodies,  has  that  power  of 
working  by  falivation.  Which  I  fay  not,  as  though  it  were  not  fomething  (and  too 
often  the  molt  we  can  arrive  at)  to  difcover  in  which  of  the  ingredients  of  a  com- 
pounded body  the  quality,  whofe  nature  is  fought,  refides ;  but  becaufe,  though  this 
difcovery  itfelf  may  pafs  for  fomething,  and  is  oftentimes  more  than  what  is  taught 
us  about  the  fame  fubjects  in  the  fchools,  yet  we  ought  not  to  think  it  enough,  when 
more  clear  and  particular  accounts  are  to  be  had. 


The  Experimental  Hiftory  of  COLOURS  begun. 

PART  nr. 

Containing  promifcuous  Experiments  about  Colours. 


EXPERIMENT  I. 


BECAUSE  that,  according  to  the  conjectures  I  havo  above  propofed,  one  of  the 
moft  general  caufes  of  the  diverfity  of  colours  in  opacous  bodies,  is,  that  fome 
reflect  the  light  mingled  with  more,  others  with  lets  of  fhade  (either  as  to  quantity,  op 
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as  to  interruption  ;)  I  hold  it  not  unfit  to  mention,  in  the  firft  place,  the  experiments,, 
that  I  thought  upon  to  examine  this  conjecture.  And  though  coming  to  tranfcribe 
them  out  of  fomc  phyfiological  AJverfaria  1  had  written  in  loofe  papers,  I  cannot  find 
one  of  the  chief  records  I  had  of  my  trials  of  this  nature,  yet  the  papers,  that  efcaped. 
mifcarrying,  will,  1  prefume,  fuffice  to  manifeft  the  main  thing,  for  which  I  now 
allege  them.    1  find  then  among  my  Advtrfaria  the  following  narrative. 

Oclobcr  the  nth,  About  ten  in  the  morning  in  fun-fhiny  weather  (but  not  without 
fleeting  clouds)  we  took  fcvcral  forts  of  paper  ftaincd,  fome  of  one  colour,  and'fom^- 
of  another ;  and  in  a  darkened  room,  whofe  window  looked  fouthward,  we  call  the 
beams,  that  came  in  at  a  hole  about  three  inches  and  a  half  in  diameter,  upon  a 
white  wall,  that  was  placed  on  one  fide,  about  five  foot  diftance  from  them. 

The  white  gave  much  the  brighteft  reflection. 

The  green,  red,  and  blue  being  compared  together,  the  red  gave  much  the  flrongeflr 
reflection,  and  manifeftly  enough  alio  threw  its  colour  upon  the  wall :  the  green  and. 
blue  were  fcarce  difcernable  by  their  colours,  and.  fecmcd  to  reflect  an  almoft  equal 
light. 

The  yellow,  compared  with  the  two  laft  named,  reflected  fomewhat  more  light. 
The  red  and  purple  being  compared  together,  the  former  manifeftly  reflected  a  goocL 
deal  more  light. 

The  blue  and  purple  compared  together,  the  former  feemed  to  reflect  a  little  more- 
light,  though  the  purple  colour  were  more  manifeftly  feen. 

A  sheet  of  very  well  flecked  marbled  paper  being  applied  as  the  others,  did  not 
call  any  of  its  diftinct  colours  upon  the  wall,  nor  throw  its  light  upon  it  with  an  equal 
diftufion  i  but  threw  the  beams  unftained  and  bright  to  this  and  that  part  of  the  wall,, 
as  if  its  polifli  had  given  it  the  nature  of  a  fpccular  body.  But  comparing  it  with  a 
Iheet  of  white  paper,  we  found  the  reflection  of  the  latter  to  be  much  ftronger,  ifc 
difl'uling  almoft  as  much  light  to  a  good  extent  as  the  marble  paper  did  to  one  pan  of 
the  wall. 

The  green  and  purple  left  us  fomewhat  in  fufpenfc,  which  reflected  the  moft  light  •, 
only  the  purple  feemed  to  have  fome  little  advantage  over  the  green,  which  was  dark 
in  its  kind. 

Thus  much  I  find  in  our  above-mentioned  collections  among  which  there  arc  alfo 
fome  notes  concerning  the  production  of  compounded  colours,  by  reflection  from, 
bodies  diffcringly  coloured.  And  thefe  notes  wc  intended  fhoidd  fupply  us  with 
what  we  fhould  mention  as  our  fecond  experiment :  but  having  loft  the  paper,  that 
contained  the  particulars,  and  remembering  only  in  general,  that  if  the  objects,  which, 
reflected  the  light,  were  not  ftrongly  coloured  and  fomewhat  glofly,  the  reflected  beams, 
would  not  manifeftly  make  a  compounded  colour  upon  the  wall,  and  even  then  but 
very  faintly;  we  fhall  now  fay  no  more  of  that  matter,  only  referving  ourfelves  to- 
mention  hereafter  the  compofkion  of  a  green,  which  wc  ftill  retain  in  memory. 

EXPERIMENT  H. 

WE  may  add^  Pyropbilus,  on  this  occafion,  that  though  a  darkened  room  be 
generally  thought  requifite  to  make  the  colour  of  a  body  appear  by  reflection  i 
from  another  body,  that  is  not  one  of  thofe,  that  are  commonJy  agreed  upon  to  be 
fpccular  (as  polifhcd  metal,  quickfilver,  glafi,  water,  &{.)  yet  I  have  often  obferv- 
ed,  that  when  I  wore  doublets  lined  with  fome  filken  ftuff,  that  was  very  glofly  and 
vividly  coloured,  cfpccially  red,  I  could  in  an  enlightened  room  plainly  enough  dif- 
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ccm  the  colour  upon  the  pure  white  linen,  that  came  out  at  my  ftceve,  and  reached  to 
my  cuffs  j  as  if  that  fine  white  body  were  more  fpecular  than  coloured  and  unpolilhcd 
bodies  are  thought  capable  of  being. 

EXPERIMENT  IIT. 

WHILST  we  were  making  the  newly  mentioned  experiments,  we  thought  fit 
to  try  alfo  what  compofition  of  colours  might  be  made  by  altering  the  light  in 
its  pafiage  to  the  eye,  by  the  interpolation  not  of  pcrfc&ly  diaphanous  bodies  (that 
hav.ng  been  already  tried  by  others  as  well  as  by  us,  as  wc  flhali  foon  have  occafion 
to  take  notice)  but  of  femi-opacous  bodies,  and  thofe  fuch  as  looked  upon  in  an  or- 
dinary light,  and  not  held  betwixt  it  and  the  eye,  are  not  wont  to  be  difcriminated 
from  the  reft  of  opacous  bodies.  Of  this  trial  our  mentioned  Advcrfaria  prefent  us 
the  following  account : 

Holdinc  thefe  fheets,  lb  me  times  one,  lometimes  the  other  of  them,  before  the 
hole  betwixt  the  fun  and  the  eye,  with  the  coloured  fides  obverted  to  the  fun  j  we 
found  them  fingle  to  be  fomewhat  tranfparent,  and  appear  of  the  fame  colour  as 
before,  only  a  little  altered  by  the  great  light  they  were  placed  in :  but  laying  two  of 
them  one  over  another,  and  applying  them  fo  to  the  hole,  die  colours  were  com- 
pounded as  follows. 

The  blue  and  yellow  fcarce  exhibited  any  thing  but  a  darker  yellow,  which  we 
afcribed  to  the  coarfenefs  of  the  blue  paper,  and  its  darknefs  in  its  kind.  For  apply- 
ing the  blue  parts  of  the  marbled  paper  with  the  yellow  paper  after  the  fame  manner, 
they  exhibited  a  good  green. 

The  yellow  and  red  looked  upon  together  gave  us  but  a  dark  red,  fomewhat  (and 
but  a  little)  inclining  to  an  orange  colour. 

The  purple  and  red  looked  on  together  appeared  more  fcarlct. 

The  purple  and  yellow  made  an  orange. 

The  green  and  red  made  a  dark  orange-tawny. 

The  green  and  purple  made  the  purple  appear  more  dirty. 

The  blue  and  purple  made  the  purple  more  lovely,  and  far  more  deep. 

The  red  parts  of  the  marbled  paper,  looked  upon  with  the  yellow,  appeared  of  a 
red  far  more  like  fcarlet  than  without  it. 

But  the  finenefs  or  coarfenefs  of  the  papers,  their  being  carefully  or  flightly  colour- 
ed, and  divers  other  circumftances,  may  fo  vary  the  events  of  fuch  experiments  as 
rhefc,  that  if,  Pyropbilus,  you  would  build  much  on  them,  you  muft  carefully  repeat 
them. 

EXPERIMENT  IV. 

THE  triangular  prifmatical  glafs  being  the  inftrument,  uponwhofe  effects  we 
may  the  moft  commodioufiy  fpeculate  the  nature  of  emphatical  colours  (and 
perhaps  that  of  others  too  •,)  we  thought  it  might  be  ufeful  to  obferve  the  feveral  re- 
flections and  refractions,  which  the  incident  beams  of  light  fuffer  in  rebounding  from 
it,  and  palling  through  it.  And  this  we  thought  might  oc  belt  done,  not  (as  is  u"ual) 
in  an  ordinary  enlightened  room,  where  (by  reafon  of  the  difficulty  of  doing  other- 
wife)  even  the  curious  have  left  particulars  unheeded,  which  may  in  a  convenient  place 
be  eafily  taken  notice  of ;  but  in  a  darkened  room,  where  by  placing  the  glafs  in  a 
convenient  pofture,  the  various  reflections  and  refractions  may  be  diftinctly  obferved 
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and  where  it  may  appear,  what  beams  are  untinged,  and  which  they  are,  that,  upon 
the  bodies,  that  terminate  them,  do  paint  cither  the  primary  or  fecondary  iris.  In 
purfuance  of  this  we  did,  in  the  above-mentioned  darkened  room,  make  obfervation 
of  no  left  than  four  reflections,  and  three  refraction*,  that  were  affocded  us  by  the 
fame  pri'm  *,  and  thought,  that,  notwithftanding  what  was  taught  us  by  the  ruks  of 
catoptricks  and  dioptricks,  it  would  not  be  aniifs  to  find  alio,  by  hiding  fometimea 
one  part  of  the  priltn,  and  fometimes  another,  and  obfervutg  where  the  light  or  co- 
lour vanished  thereupon,  by  which  reflect  ton  and  by  which  refraction  each  of  the 
feveral  places  whereon  the  light  rebounding  from,  or  pafling  through,  the  pritrn,  ap- 
peared either  fincere  or  tincted,  was  produced.  But  becaufe  it  would  be  tedious, 
and  not  fo  intelligible  to  deliver  rim  in  words,  I  have  thought  fit  to  refer  you  to  the 
annexed  fcheme,  where  the  newly  mentioned  particulars  may  be  at  one  view  taken, 
notice  of. 

EXPERIMENT  V. 

I Know  not  whether  you  will  think  it  inconfiderable  to  annex  to  this  experiment, 
that  we  obferved  in  a  room  not  darkened,  that  the  prifmatical  iris  (if  I  may  6y 
call  it)  might  be  reflected  without  lofing  any  of  its  feveral  colours  (for  we  now  con- 
fidrr  not  their  order)  not  only  from  a  plain  looking- glafs  and  from  the  calm  furface 
of  fair  water,  but  alio  from  a  concave  looking-glafs ;  and  that  refraction  did  as  little 
deftroy  thofe  colours  as  reflection.  For  by  the  help  of  a  large  (double  convex)  burn- 
ing glafs,  through  which  we  refracted  the  fun-beams,  we  found,  that  one  part  of  the 
iris  might  be  made  to  appear  either  beyond,  or  on  this  fide  of  the  other  parts- of  the 
fame  iris  ;  but  yet  the  lame  vivid  colours  would  appear  in  the  displaced  part  (if  I 
may  fo  term  it)  as  in  the  other.  To  which  1  fhall  add,  that  having,  by  hiding  the 
fide  of  the  prifrn,  obverted  to  the  fun  with  an  opacous  body,  wherein  only  one  knall 
hole  was  left  for  the  light  to  pafs  though,  reduced  the  prifmatical  kis  (cad  upon 
white  paper)  into  a  very  narrow  com  pai  s,  and  looked  upon  it  through  a  microfcope  * 
the  colours  appeared  the  fame  as  to  kind,  that  they  did  to  the  naked  eye. 

EXPERIMENT  VI. 

IT  may  afford  nutter  of  fpeculation  to  the  inquifitive,  fuch  as  you,  Pyropbilus, 
that  as  the  colours  of  outward  objects  brought  into  a  darkened  room  do  fo  much 
depend  for  their  vifibility  upon  the  dimnefs  of  the  light  they  are  there  held  by,  that 
the  ordinary  light  of  the  day  being  freely  let  in  upon  them,  they  immediately  difap- 
pear ;  fo  our  trials  have  informed  us,  that  as  to  the  prifmatical  iris  painted  on 
the  floor  by  the  beams  of  the  fun  trajected  thorough  a  triangular  glafs,  though  the 
colours  of  it  appear  very  vivid  even  at  noon-day,  and  in  fun-fhiny  weather,  yet  by 
a  more  powerful  light  they  may  be  made  to  difappear.  For  having  fometimes,  (in 
profecution  of  fome  conjectures  of  mine  not  now  to  be  infilled  on)  taken  a  large 
metalline  concave  fpeculum,  and  with  it  caft  the  converging  beams  of  the  fun  upon  a 
prifmatical  iris,  which  I  had  caufed  to  be  projected  upon  the  floor,  I  found,  that  the 
over-powerful  light  made  the  colours  of  the  iris  diiappear.  And  if  I  fo  reflected 
the  light,  as  that  it  crofled  but  the  middle  of  the  iris,  in  that  part  only  the  colours 
vanifhed  or  were  made  invifible  ;  thofe  parts  of  the  iris,  that  were  on  the  right  and. 
left  hand  of  the  reflected  light  (which  feemed  to  divide  them,  and  cut  the  iris  afun- 
der)  continuing  to  exhibit  the  fame  colours  as  before.  But  upon  this  we  muft  not 
now  flay  to  fpcculate. 
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EXPERIMENT  VII. 

t 

I Have  fometimes  thought  it  worth  while  to  take  notice,  whether  or  no  the  colours 
of  opacous  bodies  might  not  appear  to  the  eye  fomcwhat  diverfified,  not  only 
by  the  difpofuion  of  the  fuperficial  parts  of  the  bodies  thcmfelvcs,  and  by  the  pofi- 
tion  of  the  eye  in  reference  to  the  object  and  the  light,  (for  thefe  things  are  notorious 
enough)  but  according  alfo  to  the  nature  of  the  lucid  body,  that  fliines  upon  them. 
And  I  remember,  that  in  profecution  of  this  curiofity,  I  obferved  a  manifeft  diffe- 
rence in  fome  kinds  of  coloured  bodies  looked  on  by  day-light,  and  afterwards  by 
the  light  of  the  moon,  cither  directly  falling  on  them,  or  reflected  upon  them  from 
a  concave  looking-glais.  But  not  finding  at  ptefent,  in  my  collections  about  colours, 
any  thing  fet  down  of  this  kind,  I  fhall,  till  I  have  opportunity  to  repeat  them,  con- 
tent myfclf  to  add  what  I  find  regiftcred  concerning  colours  looked  on  by  candle- 
light, in  regard  that  not  only  the  experiment  is  more  caiy  to  be  repeated,  but  the 
objects  being  the  fame  forts  of  coloured  paper  laftly  mentioned,  the  collation  of  the 
two  experiments  may  help  to  make  the  conjectures  they  will  fuggeft  fomewhat  the 
lefs  uncertain. 

Within  a  few  days  of  the  time  above-mentioned,  divers  ffiects  of  coloured  paper, 
that  had  been  looked  upon  before  in  the  fun-lhine,  were  looked  upon  at  night  by 
'the  light  of  a  pretty  big  candle  (fiiuffcd)  and  the  changes  that  were  obferved  were 
thefe  : 

The  yellow  feemed  much  fainter  than  in  the  day,  and  inclinable  to  a  pale  ftraw- 
colour. 

The  red  feemed  little  changed;  but  feemed  to  reflect  light  more  ftrongly  than 
any  other  colour  (for  white  was  none  of  them). 

A  Fair  deep  green  looked  upon  by  itfelf,  feemed  to  be  a  dark  blue  :  but  being 
looked  upon  together  with  a  dark  blue,  appeared  grccnilh  •,  and  beheld  together 
with  a  yellow,  appeared  more  blue  than  at  firlt. 

The  blue  looked  more  like  a  deep  purple  or  murray,  than  it  had  done  in  the 
day-light. 

The  purple  feemed  very  little  altered. 

The  red  looked  upon  with  the  yellow  made  the  yellow  look  almoft  like  brown 
.cap-paper. 

II.  B.  The  caution  fubjoined  to  the  third  experiment  is  alfo  applicable  to  this. 

EXPERIMENT  VIII. 

BUT  here  I  muft  not  omit  to  fubjoin,  that  to  fatisfy  ourfclves,  whether  or  no  the 
light  of  a  candle  were  not  made  unfincere,  and  as  it  were  tinged  with  a  yellow 
colour,  by  the  admixtion  cf  the  corpufcles  it  aflumcs  from  its  fuel ;  we  did  not 
content  ourfclves  with  what  appears  to  the  naked  eye,  but  taking  a  pretty  thick  rod 
or  cylinder  (for  thin  pieces  would  not  lcrvc  the  turn)  of  deep  blue  glafs,  and  looking 
upon  the  candle's  flame  at  a  convenient  diftance  through  it,  wc  perceived,  as  we 
expected,  the  flame  to  look  green :  which,  as  we  often  note,  is  the  colour  wont  to 
<mcrge  from  the  compofition  vf  opacous  bodies,  which  were  apart  one  of  them  blue, 
and  the  other  yellow.  And  this  perchance  may  be  the  main  reafon  of  that,  which 
fome  oblerve,  that  a  fheet  of  very  white  paper  being  looked  upon  by  candle-light, 
it  is  not  eafy  at  ririt  to  difcern  it  from  a  light  yellow  or  lemon  colour ;  white  bodies 
(as  we  have  cliewhere  oblerved)  having  more  than  thole,  that  are  otherwise  coloured, 
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of  a  fpccular  nature  ;  in  regard  that  though  they  exhibit  not  (unlefs  they  be  polilhed) 
the  (hape  of  the  luminary,  that  Ihincs  on  them,  yet  they  refleft  its  light  more  fincere 
and  untroubled,  by  cither  (hades  or  refractions,  than  bodies  of  other  colours,  (as 
blue,  or  green,  or  yellow,  or  the  like.) 


EXPERIMENT  IX. 

WE  took  a  leaf  of  fuch  foliated  gold,  as  apothecaries  are  wont  to  gild  their 
pills  with;  and  with  the  edge  of  a  knife,  (lightly  moiftcned  by'drawing  it 
over  the  furfacc  of  the  tongue,  and  afterwards)  laid  upon  the  edge  of  the  gold  leaf, 
we  fo  fattened  it  to  the  knife,  that  being  held  againft  the  light,  it  continued  extended 
like  a  little  flag.  This  leaf  being  held  very  near  the  eye,  and  obverted  to  the  light, 
appeared  fo  full  of  pores,  that  it  icemed  to  have  fuch  a  kind  of  tranfparency,  as  that 
of  a  ficve,  or  a  piece  of  cyprefs,  or  a  love-hood  but  the  light  that  paflcd  by  thefe 
pores  was  in  its  paflages  fo  tempered  with  (hadow,  and  modified,  that  the  eye  dis- 
cerned no  more  a  golden  colour,  but  a  greenilh  blue.  And  for  others  fatisfa&ion, 
we  did  in  the  night  look  upon  a  candle  through  fuch  a  leaf  of  gold ;  and  by  trying 
the  effect  of  fcveral  proportions  of  diftancc  betwixt  the  leaf,  the  eye  and  the  fcght. 
we  quickly  hit  upon  fuch  a  pofition  for  the  leaf  of  gold,  as  that  the  flame  looked  on 
through  it,  appeared  of  a  greenilh  blue,  as  we  have  feen  in  the  day-time.  The  like 
experiment  tried  with  a  leat  of  filver  fucceeded  not  well. 


E  X  P  E  R  I  M  E  N  T  X. 

WE  have  fometimes  found  in  the  fliops  of  our  druggifts  a  certain  wood,  which 
is  there  called  Lignum  Nepbriticum,  becaufe  the  inhabitants  of  the  country, 
where  it  grows,  are  wont  to  ufc  the  infuflon  of  it  made  in  fair  water  againft  the  ftone 
of  the  kidneys.  And  indeed  an  eminent  phyfician  of  our  acquaintance,  who  has 
very  particularly  inquired  into  that  difeafe,  allures  me,  that  he  has  found  fuch  an 
infuflon  one  of  the  moft  effectual  remedies,  which  he  has  ever  tried  againft  that  formi- 
dable difeafe.  The  ancienteft  account  1  have  met  with  of  this  fimple,  is  given  us  by 
the  experienced  Monardes  in  thefe  words  :  Nobis,  fays  he,  Nova  Hifpana  mittit  quod-  n;«i.« 
dam  ligni  genus  crajfum  fjf  enode,  cujus  ufus  jam  diu  uceptus  fuit  in  bis  rtgionibus  «*/J£*£j£*. 
rtnum  vitia,  fcf  urin*  difficult  at  es  ac  artnulas  pelltndas.  Fit  autem  bae  rati  one  \  lignum  ' 
ajfulatim  &  minutim  concifum  in  limpidijima  aqua  font  ana  maceratur,  inque  ea  fUnquitur,^*'^^ 
donee  aqua  a  bibentibus  abfumpta  Jit  dimidia  bora  poft  injeiium  lignum  aqua  ceeruleum  co- 
lorem  contrabit,  qui  fenfim  intenditur  pro  temporis  diuturnitate,  tametfi  lignum  candidum 
fit.  This  wood,  Pjrepbilus,  may  afford  us  an  experiment,  which,  befides  the  Angu- 
larity of  it,  may  give  no  fmall  afliftancc  to  an  attentive  confiderer  towards  the  detec- 
tion of  the  nature  of  colours.  The  experiment,  as  we  made  it,  is  this :  Take  Lig- 
num Nepbriticum,  and  with  a  knife  cut  it  into  thin  flices ;  put  about  a  handful  of  thefe 
flices  into  two,  three  or  four  pounds  of  the  purcft  (bring- water-,  let  them  infufe  there 
a  night ;  but  if  you  be  in  hafte,  a  much  (hotter  time  may  fuffice.  Decant  this  im- 
pregnated water  into  a  clear  glafs  phial ;  and  if  you  hold  it  direcdy  between  the  light 
and  your  eye,  you  (hall  fee  it  wholly  tincted,  (excepting  the  very  top  of  the  liquor, 
wherein  you  will  fometimes  difcern  a  (ky-colourcd  circle)  with  an  almoft  golden  co- 
lour?  unlcli  your  infuflon  have  been  made  too  ftrong  of  the  wood  ;  for  in  that  cafe 
it  will  againft  the  light  appear  fomewhat  dark  and  reddifli,  and  requires  to  be  diluted 
by  the  addition  of  a  convenient  quantity  of  water.  But  if  you  bold  this  phial  from 
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the  light,  fo  that  your  eye  be  placed  betwixt  the  window  and  the  phial,  the  liquor 
will  appear  of  a  deep  and  lovely  ceruleous  colour,  of  which  alio  the  drops,  it  any 
be  lying  on  the  outfide  of  the  glafs,  will  fecm  to  be  very  perfectly.    And  thus  far 
we  have  tried  the  experiment,  and  found  it  to  fuccced  even  by  the  light  of  candles  of 
the  larger  fize.    If  you  fo  hold  the  phial  over  againft  your  eyes,  that  it  may  have 
a  window  on  one  fide  of  it,  and  a  dark  part  of  the  room  both  before  it  and  on  the 
other  fide,  you  lhall  fee  the  liquor  partly  of  a  bluifh  and  partly  of  a  golden  colour. 
If  turning  your  back  to  the  window,  you  pour  out  fome  of  the  liquor  towards  the 
light  and  towards  your  eyes,  it  will  feem  at  the  coming  out  of  the  glafs  to  be  per- 
fectly ceruleous-,  but  when  it  is  fallen  down  a  little  way,  the  drops  may  feem  parti- 
coloured, according  as  the  beams  of  light  do  more  or  left  fully  penetrate  and  illu- 
ttrate  them.    If  you  take  a  bafon  about  half  full  of  water,  and  having  placed  it  lb 
in  the  fun-beams  lhining  into  a  room,  that  one  part  of  the  water  may  be  freely  illu- 
ftrated  by  the  beams  ot  light,  and  the  other  part  of  it  darkened  by  the  fliadow  of 
the  brim  of  the  bafon-,  if  then,  I  fay,  you  drop  of  our  tincture,  made  fomewhat 
ftrong,  both  into  the  (hade  and  illuminated  parts  of  the  water,  you  may  by  looking 
upon  it  from  fcveral  places,  and  by  a  little  agitation  of  the  water,  oblcrvc  divers 
pleafing  phenomena,  which  were  tedious  to  particularize.    If  you  pour  a  litde  of 
this  tincture  upon  a  Ihect  of  white  paper,  fo  as  the  liquor  may  remain  of  fomc  depth 
upon  it,  you  may  perceive  the  neighbouring  drops  to  be  partly  of  one  colour,  and 
partly  of  the  other,  according  to  the  pofition  of  your  eye  in  reference  to  the  light 
when  it  looks  upon  them  \  but  if  you  pour  off  the  liquor,  the  paper  will  feem  dyed 
of  an  almost  yellow  colour.    And  if  a  Ihcct  of  paper  with  fomc  of  this  liquor  in  it 
be  placed  in  a  window  where  the  fun-beams  may  flune  freely  on  it,  then  if  you  turn 
your  back  to  the  fun  and  take  a  pen  or  fome  fuch  flender  body,  and  hold  it  over- 
thwart  betwixt  the  fun  and  the  liquor,  you  may  perceive,  that  the  fliadow  projected 
by  the  pen  upon  the  liquor  will  not  all  of  it  be  a  vulgar  and  dark,  but  in  part  a 
curioufly  coloured  lhadow ;  that  edge  of  it,  which  is  next  the  body  that  makes  it, 
being  almolt  of  a  lively  golden  colour,  and  the  remoter  verge  of  a  ceruleous  one. 

These  and  other  phenomena,  which  I  have  obferved  in  this  delightful  experi- 
ment, clivers  of  my  friends  have  looked  upon  not  without  fome  wonder ;  and  I 
remembrr  an  excellent  oculitt,  finding  by  accident  in  a  friend's  chamber  a  fine  phial 
full  of  this  liquor,  which  I  had  given  that  friend,  and  having  never  heard  any  thing 
of  the  experiment,  nor  having  any  body  near  him,  that  could  tell  him  what  tiiis 
ftrange  liquor  might  be,  was  a  great  while  a^prchenfive,  as  lie  prelcntly  after  told 
me,  thst  fome  ftrange  new  diftemper  was  invading  his  eyes.  And  I  confefs,  that 
the  unufualnefs  of  the  phenomena  made  me  very  folicitous  to  find  out  the  caule  of 
this  experiment  •,  and  though  I  am  far  from  pretending  to  have  found  it,  yet  my 
inquiries  have,  I  fuppofe,  enabled  me  to  give  fuch  hints,  as  may  lead  your  greater 
fagacity  to  the  difcovery  of  the  caufe  of  this  wonder.  And  firft  finding  that  this  tinc- 
ture, if  it  were  too  copious  in  the  water,  kept  the  colours  from  being  fo  lively,  and 
their  change  from  being  fo  difccrnable,  and  finding  alio  that  the  impregnating  virtue 
of"  this  wood  did  by  its  being  frequently  infufed  in  new  water  by  degrees  decay  -t 
I  conjectured  that  the  tindiure  afforded  by  the  wood  mult  proceed  from  fomc  fub- 
tiler  parts  of  it  drawn  forth  by  the  water,  which  fwinunuig  to  and  fro  in  it,  did  fo 
modify  the  light,  as  to  exhibit  fuch  and  fuch  colours:  and  becauie  thefc  fubtile  parts 
-were  fo  eafily  foluble  even  in  cold  water,  I  concluded  that  they  muft  abound  with 
falts,  and  perhaps  contain  much  of  the  cflentisl  fait,  as  the  chymiits  call  it,  of  t!ie 
■wood.    And  to  try  whether  thefe  fubtile  parts  were  volatile  enough  to  be  diitilkd, 
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without  the  diflblution  of  their  texture,  I  carefully  diftilled  fome  of  the  tincted  liquor 
in  very  low  veflds,  and  the  gentle  heat  of  a  lamp  furnace ;  but  found  all  that  came 
over  to  be  as  limpid  and  colourlcfs  as  rock-water,  and  the  liquor  remaining  in  the 
velfel  to'befo  deeply  ceruleous,  that  it  required  to  be  oppofed  to  a  very  ftrong  light 
to  appear  of  any  other  colour.    I  took  likewifc  a  phial  with  fpirit  of  wine,  and  a 
little  fait  of  hartihorn,  and  found  that  there  was  a  certain  proportion  to  be  met  with 
betwixt  the  liquor  and  the  fait,  which  made  the  mixture  fit  to  exhibit  fome  little 
variety  of  colours  not  obfervable  in  ordinary  liquors,  as  it  was  varioufly  directed  in 
reference  to  the  light  and  the  eye  •,  but  this  change  of  colour  was  very  far  (hort  from 
that  which  we  had  admired  in  our  tincture.    But,  however,  I  fufpedted  that  the 
tinging  particles  did  abound  with  fuch  falts,  whofe  texture,  and  the  colour  fpring- 
ing  from  it,  would  probably  be  altered  by  piercing  acid  falts,  which  would  in  like- 
lihood either  make  fome  diffipation  of  their  parts,  or  afTociate  themfelves  to  the  like 
bodies,  and  either  way  alter  the  colour  exhibited  by  them ;  whereupon  pouring 
into  a  fmall  phial,  full  of  impregnated  water,  a  very  little  fpirit  of  vinegar,  I  found 
that,  according  to  my  expectation,  the  ceruleous  colour  immediately  vanifticd,  but 
was  deceived  in  the  expectation  I  had,  that  the  golden  colour  would  do  fo  too ;  for, 
which  way  foever  I  turned  the  phial,  cither  to  or  from  the  light,  I  found  the  liquor 
to  appear  always  of  a  ycllowim  colour  and  no  other.    Upon  this  I  imagined  that 
the  acid  falts  of  the  vinegar  having  been  able  to  deprive  the  liquor  of  its  ceruleous 
colour,  a  fulphurcous  fait  being  ot  a  contrary  nature,  would  be  able  to  mortify  the 
faline  particles  of  vinegar,  and  deftroy  their  effects  \  and  accordingly  having  placed 
•   myfclr  betwixt  the  window,  and  the  phial,  and  into  the  fame  liquor  dropt  a  few 
drops  of  oil  of  tartar  per  deliquium,  (as  chymifts  call  it)  I  obferved  with  pleafure, 
that  immediately  upon  the  diffufion  of  this  liquor,  the  impregnated  water  was  rc- 
ftored  to  its  former  ceruleous  colour  •,  and  this  liquor  of  tartar  being  very  ponde- 
rous, and  falling  at  firft  to  the  bottom  of  the  phial,  it  was  cafy  to  obferve  that  for 
a  little  while  the  lower  part  of  the  liquor  appeared  deeply  ceruleous,  whilft  all  the 
upper  part  retained  its  former  ycllownefs,  which  it  immediately  loft  as  foon  as  cither 
agitation  or  time  had  made  a  competent  diffufion  of  the  liquor  of  tartar  through 
the  body  of  the  former  tincture    and  this  reftorcd  liquor  did,  as  it  was  looked  upon 
againft  or  from  the  light,  exhibit  the  fame  phenomena  as  the  tincted  water  did,  be- 
fore either  of  the  adventitious  liquors  was  poured  into  it. 

Having  made,  Pyropbilus,  divers  trials  upon  this  niphritick  wood,  wc  found  men- 
tion made  of  it  by  the  induftrious  Jcfuit  Kireberus,  who  having  received  a  cup 
turned  of  it  from  the  Mexican  procurator  of  his  fociety,  has  probably  re<xived  alfo 
from  him  the  information  he  gives  us  concerning  that  t  xotick  plant ;  and  therefore 
partly  for  that  rcafon,  and  partly  becaufc  what  he  writes  concerning  it,  does  not  per- 
fectly agree  with  what  we  have  delivered,  wc  (hall  not  fcruple  to  acquaint  you  in 
his  own  words,  with  as  much  of  w  hat  he  writes  concerning  our  wood,  as  is  requifite 
to  our  prcfent  purpofe.    lice  leco  (fays  he)  neutiquam  cmitlchdum  duximus  quoddr.m  ujrf*. 
ligni  candid:  Mcxieani  genus,  quod  indigent  Coalle  &  •Tlapazatli  vocaitt,  qusd  ttfi  expert- 
ctil  'ta  bucufque  non  nif:  caruieo  aquam  cohere  tin* ere  decuerit,  nos  tamen  cent :1111a  txperie:::a  w.*, 
invenimus  id  aquam  in  cmne  eclorum  genus  tra>i<fcrmare,  qucd  merito  aiipiam  psradcxum  hb  '• 
tidcri  pejfet ;  ligni  frutex  grandis,  ut  aiunt,  ttcn  raro  in  moitm  arbor'ts  excrejut,  trttHOU  ' 
i!i:us  ejl  crajj'us,  enodis,  injiar  pirt  crbcris,  fc.Ha  dee)  is  fciiis,  out  rut*  band  abfimilia, 
fitres  exigui,  alhiij^i,  lutei      fpieatim  dig  jli ;  eft  frigida  l£  bumidu  plama,  Hat  parum 
rccedat  a  medio  temperamento.    Hujus  itaque  d'fiript*  arliris  lignum  in  pccu'um  rft'orma- 
tum,  aquam  eidem  infufamprimo  in  aquam  inteafe  cttrttfeam,  alert  f.crts  lughjfje,  lifigit, 
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quo  diutius  in  to  ficterit,  fanto  intenfiortm  colorm  acquirit.  Hanc  igitur  aquam  fi  vitri* 
jfb.tr <e  infuderis  lucique  txpofueris,  nt  ullum  quidtm  cecrulti  toloris  vtftigium  apparebit,  fed 
infiar  aqu*  purx  put*  fontan*  limpidam  claramqut  afpicientibus  ft  prsbtbit.  Porro  fi 
banc  pbialam  vitrtam  vtrfus  locum  magis  umbrofum  dirextris,  totus  bumor  gratiffimum  vi- 
rorttn  refer et  ft  adbuc  umtroftcribus  iocis,  fubrubrumy  &  fic  pro  rtrum  objtHarum  condi- 
tion, mtrum  dtiiu,  colorem  mulabit  \  in  ttnebris  vero  vtl  in  vaft  opaco  pcfita  cmukum 
color  cm  fuum  refumtt. 

In  this  paffage  we  may  take  notice  of  the  following  particulars.  And  firft,  ht 
calls  it  a  white  Mexican  wood,  whereas  (not  to  mention  that  Monardes  informs  us 
that  it  is  brought  out  of  Nova  Hifpania)  the  wood  that  we  have  met  with  in  feveral 
places,  and  employed  as  Lignum  Nepbriticum,  was  not  white,  but  for  the  moll  part 
of  a  much  darker  colour,  not  unlike  that  of  the  faddcr  coloured  wood  of  juniper. 
It  is  true,  that  Monardes  himfclf  alfo  fays,  that  the  wood  is  white  ,  and  it  is  affirmed,, 
that  the  wood  which  is  of  a  ladder  colour  is  adulterated  by  being  imbued  with  the 
tincture  of  a  vegetable,  in  whofe  decoction  it  is  fteeped.  But  having  purpofely  in- 
quired of  the  cminenteft  of  our  Englifh  druggifts,  he  peremptorily  denied  it.  And 
indeed,  having  cunfidered  fome  of  the  faireft  round  pieces  of  this  wood  that  I  could 
meet  with  in  thefc  parts,  I  had  opportunity  to  take  notice  that  in  one  or  two  of 
them  it  was  the  external  part  of  the  wood  that  was  white,  and  the  more  inward  part 
that  was  of  the  other  colour ;  the  contrary  of  which  would  probably  have  appeared* 
if  the  wood  had  been  adulterated  after  the  aforementioned  manner.  And  1  have  at 
prefent  by  me  a  piece  of  fuch  wood,  which  for  about  an  inch  next  the  bark  is 
white,  and  then,  as  it  were,  abruptly  pafles  to  the  above-mentioned  colour ;  and  yet 
this  wood,  by  the  tincture  it  afforded  us  in  water,  appears  to  have  its  coloured  part 
genuine  enough :  for  as  for  the  white  part,  it  appears,  upon  trial  of  both  at  once, 
much  lels  enriched  with  the  tingent  property. 

Next,  whereas  our  author  tells  us,  that  the  infufion  of  this  wood  expofed  in  a 
phial  to  the  light,  looks  like  fpring-water,  in  which,  he  afterwards  adds,  that  there 
is  no  tincture  to  be  feen  in  it  ■,  our  obfervation  and  his  agree  not :  for  the  liquor 
which  oppofed  to  the  darker  part  of  a  room  exhibits  a  fky-colour,  cid  conftantly, 
when  held  againft  the  light,  appear  yellowifti  or  reddifti,  according  as  its  tincture  was 
more  dilute  or  deep  ,  and  then,  whereas  it  has  been  already  laid,  that  the  ceruleous 
colour  was  by  acid  falts  abolifhed,  this  ycllowilh  one  furvived  without  any  confider- 
able  alteration,  fo  that  unlefs  our  author's  words  be  taken  in  a  very  limited  fenfe, 
we  muft  conclude,  that  cither  his  memory  mifmformed  him,  or  that  his  white  nc- 
phritick  wood,  and  the  faddcr  coloured  one  which  we  employed,  were  not  akogcther 
of  the  fame  nature.    What  he  mentions  of  the  cup  made  of  Lignum  Nepbriticum,  wc 
have  not  had  opportunity  to  try,  not  having  been  able  to  procure  pieces  of  that 
wood  great  enough,  and  otherwife  fit  to  be  turned  into  cups  •,  but  as  for  what  he 
lays  in  the  title  of  his  experiment,  that  this  wood  tinges  the  water  with  all  forts  of 
colours,  thst  is  much  more  than  any  of  thofc  pieces  ot  ncphritick  wood  that  we  have 
hitherto  employed,  was  able  to  make  good  v  the  change  of  colours  dilccrnable  in  a 
phial  hill  Off  water,  impregnated  by  any  of  them,  as  it  is  directed  towards  a  place 
more  lightfomc  or  obliure,  being  far  from  affording  a  variety  anlwcrablc  to  fo  pro- 
mifing  a  title.    And  as  for  what  he  tells  us,  that  in  the  dark  the  infufion  of  our 
wood  will  relume  a  ceruleous  colour,  I  with  he  had  informed  us  how  he  tried  it. 

But  this  brings  into  my  mind,  that  having  fometimes,  for  curiofiry  fake,  brought 
a  round  phial  with  a  long  neck  filled  with  the  tincture  of  Lignum  Ncpbriticum  in.o 
the  darkened  room  already  often  mentioned,  and  holding  it  fometimes  in,  fomctim  s 
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near  the  fun-beams  that  entered  at  the  hole,  and  fometimes  partly  in  them,  and  partly 
out  of  them,  the  glafs  being  held  in  fevcral  poftures,  and  looked  upon  from  fevcral 
neighbouring  parts  of  the  room,  difclofed  a  much  greater  variety  of  colours  than  in 
ordinary  enlightened  rooms  it  is  wont  to  do  •,  exhibiting,  befidcs  the  ufual  colours,  a 
red  in  fome  parts,  and  a  green  in  others,  befidcs  intermediate  colours  produced  by 
the  differing  degrees,  and  odd  mixtures  of  light  and  (hade. 

By  all  this  you  may  ice,  Pyropbilus,  the  rcafonablcnefs  of  what  we  elfcwhere  had 
occafion  to  mention,  when  wc  have  divers  times  told  you,  that  it  is  ufeful  to  have 
new  experiments  tried  over  again,  though  they  were,  at  firft,  made  by  knowing  and 
candid  men  j  fuch  reiterations  of  experiments  commonly  exhibiting  fome  new  phse- 
nomena,  detecting  fome  miftake,  or  hinting  fome  truth,  in  reference  to  them,  that 
was  not  formerly  taken  notice  of.  And  fome  of  our  friends  have  been  pleafed  to 
think,  that  wc  have  made  no  unufual  addition  to  this  experiment,  by  (hewing  a  way, 
how  in  a  moment  our  liquor  may  be  deprived  of  its  bluenefs,  and  reftored  to  it  again 
by  the  affufion  of  a  few  drops  of  liquors,  which  have  neither  of  them  any  colour  at 
all  of  their  own.  And  that  which  deferves  fome  particular  wonder,  is,  that  the  ce- 
ruleous  tincture  of  our  wood  is  fubject  by  the  former  method  to  be  deftroyed  or  re- 
ftored, the  yellowiih  or  rcddiOi  tincture  continuing  what  it  was.  And  that  you  may 
fee,  that  falts  are  of  a  confiderable  ufe  in  the  drilling  of  colours,  let  me  add  to  the 
many  experiments  which  may  be  afforded  us  to  this  porpofe  by  the  dyers  trade,  this 
obfervation  ■,  that  as  far  as  we  have  hitherto  tried,  thole  liquors  in  general  that  ate 
ftrong  of  acid  faks  have  the  power  of  deftroying  the  bluenefs  of  the  infufion  of  out 
wood,  and  thofe  liquors  indifcriminately  that  abound  with  fulphureous  falts  (under 
which  I  comprehend  the  urinous  and  volatile  falts  of  animal  fubftances,  and  the  al- 
calizatc  or  fixed  faks  that  are  made  by  incineration)  have  the  virtue  of  reftoring  it. 


A  Corollary  of  the  Tenth  Experiment. 

THAT  this  experiment,  Pyrepbilus,  may  be  as  well  ufeful  as  delightful  to  you,, 
I  mud  mind  you,  Pyropbilus,  that  in  the  newly  mentioned  obfervation,  I  have 
hinted  to  you  a  new  and  eafy  way  of  difcovering  in  many  liquors  (for  I  dare  not  (ay 
in  all)  whether  it  be  an  acid  or  fulphureous  fait,  that  is  predominant  -,  and  that  fuch 
a  difcovery  is  oftentimes  of  great  difficulty,  and  may  frequently  be  of  great  ufe,  he 
that  is  not  a  ftranger  to  the  various  properties  and  effeds  of  falts,  and  of  how  great 
moment  it  is  to  be  able  to  diftinguifli  their  tribes,  may  readily  conceive.  But  to  pro- 
ceed to  the  way  of  trying  other  liquors  by  an  infufion  of  our  wood,  take  it  briefly 
thus.  Suppofe  I  have  a  mind  to  try  whether  I  conjecture  aright,  when  1  imagine  that 
allom,  though  it  be  plainly  a  mixt  body,  does  abound  rather  with  flcid  than  fulphu- 
reous fait :  to  fatbfy  myfelf  herein,  I  turn  my  back  to  the  light,  and  holding  a  Imall 
phial  full  of  the  tincture  of  Lignum  Nepbrilicum,  which,  looked  upon  in  that  pofuion, 
appears  cevuleous,  I  drop  into  it  a  little  of  a  (trong  folution  of  allom  made  in  fair 
water  and  finding  upon  the  affufion  and  fhaking  or  this  new  liquor,  that  the  blue- 
nefs formerly  confpicuous  on  our  tincture  does  prclently  vanifli,  I  am  thereby  incited 
to  fuppofe,  that  the  fait  predominant  in  allom  belongs  to  the  family  of  four  falts.  But 
if  on  the  other  fide  I  have  a  mind  to  examine  whether  or  no  I  rightly  conceive  thac 
fait  of  urine,  or  of  hartfhorn  is  rather  of  a  faline  iulphureous  (if  I  may  fo  fpeak) 
than  of  an  acid  nature,  I  drop  a  little  of  the  faline  fpirit  of  either  into  the  n  phritic 
lindurc,  and  finding  that  the  ccrulecus  colour  is  rather  thereby  deepened  than  de- 
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ftroyed,  I  collect  that  the  falts,  which  conftitute  thefc  fpiritt,  are  rather  fulphur 
than  acid.    And  to  fatisfy  myfclf  yet  farther  in  this  particular,  I  take  a  fmall  phial 
of  frelh  tincture,  and  placing  both  it  and  myfclf  in  reference  to  the  light  as  formerly, 
I  drop  into  the  infufion  juft  as  much  diftillcd  vinegar,  or  other  acid  liquor  as  will 
ferve  to  deprive  it  of  its  bluenefs  (which  a  few  drops,  if  the  four  liquor  be  ftrong, 
and  phial  fmall,  will  fuffice  to  do  •,)  then  without  changing  my  pofture,  I  drop  and 
(hake  into  the  fame  phial  a  fmall  proportion  of  fpint  of  hartlhorn  or  urine,  and 
find  in..:  that  upon  this  affulion  the  tincture  immediately  recovers  its  ccruleous  colour, 
I  am  thereby  confirmed  in  my  former  opinion,  of  the  fulphureous  nature  of  thefe 
falts.    And  fo,  whereas  it  is  much  doubted  by  fome  modern  chymifts  to  what  fort  of 
fait,  that  which  is  predominant  in  quick-lime  belongs,  we  have  been  perfuaded  to 
refer  it  rather  to  lixiviate  than  acid  lalts ;  and  having  obferved,  that  though  an  eva- 
porated infufion  of  it  will  fcarce  yield  l'uch  a  fait,  as  aflies  and  other  alcalizate  bodies 
arc  wont  to  do,  yet  if  we  deprive  our  nephritic  tincture  of  its  bluenefs  by  juft  fo 
much  diftillcd  vinegar  as  is  requifite  to  make  that  colour  vanilh,  the  lixivium  of 
quick-lime  will  immediately  upon  its  affulion  recall  the  baniftied  colour,  but  not  fo 
powerfully  as  either  of  the  fulphureous  liquors  formerly  mentioned.    And  therefore  I 
allow  myfclf  to  guefs  at  the  ftrength  of  the  liquors  examined  by  this  experiment,  by 
the  quantity  of  them  which  is  fufficient  to  deftroy  or  reftore  the  ceruleous  colour  of 
our  tincture.    But  whether  concerning  liquors,  wherein  neither  acid  nor  alcalizate 
falts  arc  eminently  predominant,  our  tincture  will  enable  us  to  conjecture  any  thing 
more  than  that  fuch  falts  are  not  predominant  in  them,  1  take  not  upon  me  to  deter- 
mine here,  but  leave  to  further  trial ;  for  1  find  not  that  fpirit  of  wine,  fpirit  of 
tartar  freed  from  acidity,  or  chymical  oil  of  turpentine  (although  liquors  which  mult 
be  conceived  very  faline,  if  chymifts  have,  which  is  here  no  place  to  difpute,  rightly 
afcribed  taftes  to  the  faline  principle  of  bodies)  have  any  remarkable  power  either  to 
deprive  our  tincture  of  its  ceruleous  colour,  or  reftore  it,  when  upon  the  affufion  of 
fpirit  of  vinegar  it  has  difappcared. 

EXPERIMENT  XI. 

AND  here  I  muft  not  omir,  PyropbHus,  to  inform  you,  that  we  can  ftiew  you  even 
in  a  mineral  body  fomcthing  that  may  feem  very  near  of  kin  to  the  changeable 
quality  of  the  tincture  of  Lignum  Nepbriticum  ;  for  we  have  fevcral  flat  pieces  of  glafs, 
of  the  thicknefs  of  ordinary  panes  for  windows,  one  of  which  being  intcrpoled  be- 
twixt the  eye  and  a  clear  light,  appears  of  a  golden  colour,  not  much  unlike  that  of 
the  moderate  tincture  of  our  wood  ;  but  being  fo  looked  upon  as  that  the  beams  of 
light  arc  nor  lb  much  trajected  through  it  as  reflected  from  it  to  the  eye,  that  yellow 
feems  to  degen  rate  into  a  pale  blue,  fomewhat  like  that  of  a  turquoife.  And  that 
which  may  alio  appear  ftrangc,  is  this,  that  if  in  a  certain  pofture  you  hold  one  of 
thefe  platis  perpendicular  to  the  horizon,  fbrhat  the  fun-beams  fliine  upon  half  of  it, 
the  other  half  being  fhrukd,  you  may  fee  that  the  p  rt  Alined  upon  will  be  of  a  much 
diluter  yellow  than  the  (haded  part,  which  will  appear  more  richly  coloured  ;  anil  if 
you  alter  the  pofture  of  the  glafsj  fo  that  it  be  not  held  perpendicular,  but  parallel 
in  reference  to  the  horizon,  you  may  fee  (which  perhaps  you  will  admire)  the  (haded 
part  look  of  a  golden  colour,  but  the  other  that  the  fun  Shines  freely  on,  will  appear 
confiderably  blue,  and  as  you  remove  any  part  of  the  glafs  thus  held  horizontally 
into  the  fun-beams  or  lhadc,  it  will  in  the  twinkling  of  an  eye  feem  to  pals  from  one 
of  the  above  mentioned  colours  to  the  other  j  the  fun-beams  trajected  through  it  upon 
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a  (licet  of  white  paper  held  near  it,  do  colour  it  with  yellow,  fomewhat  bordering 
upon  a  red,  but  yet  the  glafs  may  be  fo  oppolcd  to  the  tun,  that  it  may  upon  paper 
project:  a  mixed  colour  here  and  there  more  inclined  to  yellow,  and  here  and  there 
more  to  blue.  The  other  phenomena  of  this  odd  glals,  I  fear  it  would  be  fcarce 
worth  while  to  record  ;  and  therefore  I  lhall  rather  advertife  you,  firft,  that  in  the 
trying  of  thefe  experiments  with  it,  you  mult  take  notice  that  one  of  the  fides  has 
either  alone,  or  at  Icaft  principally,  its  fuperficial  parts  dilpofed  to  the  reflection  of  the 
blue  colour  above  named,  and  that  therefore  you  muff  have  a  care  to  keep  that  fide 
ncarell  to  the  eye.  And  next,  that  we  have  ourfelves  made  glafles  not  unfit  to  ex- 
hibit an  experiment  not  unlike  that  I  have  been  fpcaking  of,  by  laying  upon  pieces  of 
glals  fome  very  finely  foliated  filver,  and  giving  it  by  degrees  a  much  flrongcr  fire 
than  is  requifite  or  ufual  for  the  tinging  of  glafles  of  other  colours.  And  this  experi- 
ment, not  to  mention  that  it  was  made  without  a  furnace,  in  which  artificers  that  paint 
glafs  are  wont  to  be  very  curious,  is  the  more  confidcrablc,  becaufc,  that  though  a 
fkilful  painter  could  not  deny  to  me  that  it  was  with  filver  he  coloured  his  glafles 
yellow;  yet  he  told  me,  that  when  to  burn  them  (as  they  fpeak)  he  lays  on  the  plates 
of  glafs  nothing  but  a  calx  of  filver  calcined  without  corrofive  liquors,  and  tempered 
with  fair  water,  the  plates  are  tinged  of  a  fine  yellow  that  looks  of  a  golden  colour, 
which  part  foevcr  of  it  you  turn  to  or  from  the  light ;  whereas  (whether  it  be  what  an 
artificer  would  call  over-doing,  or  burning,  or  elle  the  employing  the  filver  crude  that 
makes  the  difference)  we  have  found  more  than  once,  that  fome  pieces  of  glafs  pns 
pared  as  we  have  related,  though  held  againft  the  light  they  appeared  of  a  tranfparent 
yellow,  yet  looked  on  with  one's  back  turned  to  the  light,  they  exhibited  an  unT 
tranfparent  blue. 

EXPERIMENT  XII. 

IF  you  will  allow  me,  Pyropbilus,  for  the  avoiding  of  ambiguity,  to  employ  the 
word  pigments,  to  fignify  fuch  prepared  materials  (as  cochineal,  vermilion,  orpi- 
ment)  as  painters,  dyers,  and  other  artificers  make  ufc  of  to  impart  or  imitate  parti- 
cular colours  i  I  (hall  be  the  better  underftood  in  divers  pafl'agcs  of  the  following 
papers,  and  particularly  when  I  tell  you,  that  the  mixing  of  pigments  being  no  in- 
confiderablc  part  of  the  painters  art,  it  may  feem  an  incroachmcnt  in  mc  to  meddle 
with  it.    But  I  think  I  may  eafily  be  excufed  (though  I  do  not  altogether  pais  it  by) 
if  I  rcftrain  myfelf  to  the  making  of  a  tranfient  mention  of  fome  few  of  their  practice* 
about  this  matter ;  and  that  only  fo  far  forth,  as  may  warrant  me  to  obfcive  to  you, 
that  there  are  but  few  fimple  and  primary  colours  (if  I  may  fo  call  them)  from  whofe 
various  compofitions  all  the  reft  do  as  it  were  refill!.    For  though  painters  can  imi- 
tate the  hues  (though  not  always  the  fplendor)  of  thole  aim  oft  numbtrlefs  differing 
colours  that  are  to  be  met  with  in  the  works  of  nature,  and  of  art,  1  have  not  yet 
found,  that  to  exhibit  this  ftrange  vari'-ry  they  need  imploy  any  more  than  white,  and 
black,  and  red,  and  blue,  and  yellow ;  thefe  five,  variomly  compounded,  and  (if  I 
may  lb  fpeak)  decompounded,  being  fuflicicnt  to  exhibit  a  variety  and  number  of 
colours,  fuch  as  thofe  that  arc  altogether  ftrangcrs  to  the  painters  pallets  can  hardly 
imagine. 

Thus  (for  inffancc)  black  and  white  differing!)'  mixed,  make  a  vaft  company  of 
lighter  and  darker  greys. 

Blue  and  yellow  make  a  huge  variety  of  greens. 
Red  and  yellow  make  orangc-tawny. 
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Red  with  a  little  white  makes  a  carnation. 

Red  with  an  eye  of  blue,  makes  a  purple ;  and  by  thefe  Ample  compofitions  again 
compounded  among  themfelvcs,  the  Ikilful  painter  can  produce  what  kind  of  colour 
he  pleafes,  and  a  great  many  more  than  we  have  yet  names  for.  But,  as  I  intimated 
above,  it  is  not  my  defign  to  profccute  this  fubject,  though  I  thought  it  not  unfit  to 
take  fome  notice  of  it,  becaule  we  may  hereafter  have  occafion  to  make  ufe  of  what 
has  been  now  delivered,  to  illuftrarc  the  generation  of  intermediate  colours ;  concern- 
ing which  we  muft  yet  fubjoin  this  caution,  that  to  make  the  rules  about  the  emer- 
gency of  colours  fit  to  be  relied  upon,  the  corpufcles  whereof  the  pigments  confift 
muft  be  fuch  as  do  not  deftroy  one  another's  texture-,  for  in  cafe  they  do,  the  pro- 
duced colour  may  be  very  different  from  that  which  would  rcfult  from  the  mixture 
of  other  harmlcfs  pigments  of  the  fame  colours,  as  I  Ihall  have  occafion  to  fhew  ere 
long. 

EXPERIMENT  XIII. 

]T  may  alio  give  much  light  to  an  inquirer  into  the  nature  of  colours,  to  know  that 
not  only  in  green,  but  in  many  (if  not  all)  other  colours,  the  light  of  the  fun 
paffing  through  diaphanous  bodies  of  differing  hues  may  be  tinged  of  the  fame  com- 
pound colour,  as  if  it  came  from  fome  painters  colours  of  the  fame  denomination, 
though  this  latter  be  exhibited  by  reflection,  and  be  (as  the  former  experiment  de- 
clares) manifeftly  compounded  of  material  pigments.  Wherefore  to  try  the  compo- 
fition  of  colours  by  trajection,  we  provided  fcveral  plates  of  tinged  glafs,  which  being 
laid  two  at  a  time,  one  on  the  top  of  another,  the  object  looked  upon  through  them 
both,  appeared  of  a  compounded  colour,  which  agrees  well  with  what  we  have  ob- 
ferved  in  the  fecond  experiment,  of  looking  againft  the  light  through  differingly  co- 
loured papers.  But  we  thought  the  experiment  would  be  more  fatisfactory,  if  we 
procured  the  fun-beams  to  be  lb  tinged  in  their  paffage  through  plates  of  glafs,  as  to 
exhibit  the  compounded  colour  upon  a  Jheet  of  white  paper.  And  though  by  reafon 
of  the  thicknefs  of  the  glaffes,  the  effect  was  but  faint,  even  when  the  fun  was  high 
and  mined  forth  clear,  yet,  we  eafily  remedied  that  by  contracting  the  beams  we  caft 
on  them  by  means  of  a  convex  burning- glafs,  which,  where  it  made  the  beams  much 
converge,  incrcafed  the  light  enough  to  make  the  compounded  colour  very  manifeft 
upon  the  paper.  By  this  means  we  obferved,  that  the  beams  trajected  through  blue 
and  yellow  compofed  a  green that  an  intenfe  and  moderate  red  did  with  yellow  make 
differing  degrees  of  faffron,  and  orange-tawny  colours -,  that  green  and  blue  made  a 
colour  partaking  of  both,  fuch  as  4l»at  which  fome  Latin  writers  call  Pavcnaaus  \ 
that  red  and  blue  made  a  purple  •,  to  which  we  might  add  other  colours,  that  we  pro- 
duced by  the  combinations  of  glaffes  differingly  tinged,  but  that  I  want  proper  words 
to  exprefs  them  in  our  language,  and  had  not,  when  we  made  the  trials,  the  oppor- 
tunity of  confulting  with  a  painter,  who  perchance  might  have  fupplicd  me  with  fome 
of  the  terms  I  wanted. 

I  know  not  whether  it  will  be  requifite  to  fubjoin  on  this  occafion,  what  I  tried 
concerning  reflections  from  coloured  glaffes,  and  other  tranfparent  bodies-,  namely, 
that  having  expofed  four  or  five  forts  ot  them  to  the  fun,  and  caft  the  reflected  beams 
upon  white  paper  held  near  at  hand,  the  light  appeared  not  manifeftly  tinged,  but 
as  if  it  had  been  reflected  from  the  impervious  parts  of  a  colourlefs  glafs  ;  only  that 
reflected  from  the  yellow  was  here  and  there  ftained  with  the  fame  colour,  as  if  thole 
beams  were  not  all  reflected  from  the  fupcrficial,  but  fome  from  the  internal  parts  of 
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die  glafs upon  which  occafion  you  may  take  notice,  that  a  fkilful  tradefman,  who 
makes  fuch  coloured  glafs,  told  mc,  that  whereas  the  red  pigment  was  but  fuperficial, 
the  yellow  penetrated  to  the  very  midft  of  the  plate.  But  for  further  fatisfadion, 
not  having  the  opportunity  to  foliate  thofc  plates,  and  lb  turn  them  into  looking- 
glafies,  we  foliated  a  plate  of  Mufcovy  glafs,  and  then  laying  on  it  a  little  tranlparent 
varnifli  of  a  gold  colour,  wc  expolcd  it  to  the  fun-beams,  fo  as  to  caft  them  upon  a 
body  fit  to  receive  them ;  on  which  the  reflected  light  appearing,  as  we  expeded, 
yellow,  manifefted  that  rebounding  from  the  fpecular  part  of  the  felenkis,  it  was 
tinged  in  its  return  with  the  colour  of  the  tranlparent  varnifli  through  which  it  paflld. 

EXPERIMENT    XIV.  \ 

AFTER  what  wc  have  faid  of  the  compofition  of  colours,  it  will  now  be  fcafon- 
able  to  annex  fome  experiments  that  we  made  in  favour  of  thofc  colours,  that 
are  taught  in  the  fchools  not  to  be  real,  but  only  apparent  and  fantaftical ;  for  wc 
found  by  trials,  that  thefe  colours  might  be  compounded,  both  with  true  and  liable 
colours,  and  with  one  another,  as  well  as  unqueftionably  genuine  and  lading  colours, 
and  that  the  colours  refulting  from  fuch  compofitions,  would  rcfpcdivcly  ddervc  the 
fame  denominations. 

For  firft,  having  by  the  trajedion  of  the  fun-beams  through  a  glafs  prifm  thrown 
an  iris  on  the  floor,  I  found  that  by  placing  a  blue  glafs  at  a  convenient  diftance  be- 
twixt the  prifm  and  the  iris,  that  part  of  the  iris  that  was  before  yellow,  might  be  made 
to  appear  green,  though  not  of  a  grafs  green,  but  of  one  more  dilute  and  yellowifti. 
And  it  fecms  not  improbable,  that  the  narrow  greenilh  lift  (if  I  may  fo  call  it)  that  is 
wont  to  be  feen  between  the  yellow  and  blue  parts  of  the  iris,  is  made  by  the  confu- 
fion  of  thofc  two  bordering  colours. 

Next,  I  found,  that  though  the  want  of  a  fufficient  livclinefs  in  either  of  the 
compounding  colours,  or  a  light  error  in  the  manner  of  making  the  following  trials, 
was  enough  to  render  fome  of  them  unfuccefsful,  yet,  when  all  ncceflary  circumftances 
were  duly  obferved,  the  event  was  anfwcrablc  to  our  expedation  and  defire. 

And  (as  I  formerly  noted)  that  red  and  blue  compound  a  purple,  fo  I  could  pro- 
duce this  laft  named  colour,  by  calling  at  fome  diftance  from  the  glafs  the  blue  part 
of  the  prifmatical  iris  (as  I  think  it  may  be  called  for  diftindion  fake)  upon  a  lively 
red  (orelfethe  experiment  fucceeds  not  fo  well.)  And  I  remember,  that  fometimes 
when  I  tried  this  upon  a  piece  of  red  cloth,  that  part  of  the  iris  which  would  have 
been  blue,  (as  I  tried  by  covering  that  part  of  the  cloth  with  a  piece  of  white  paper) 
and  compounded  with  the  red,  wherewith  the  cloth  was  imbued  before,  appeared  of 
a  fair  purple,  did,  when  I  came  to  view  it  near  at  hand,  look  very  oddly,  as  if  there 
were  fome  ftrange  rcfledion  or  refradion,  or  both,  mad*  in  the  hairs  of  which  that 
cloth  was  com  po fed. 

Casting  likewife  the  prifmatical  iris  upon  a  very  vivid  blue,  I  found  that  part  of 
it,  which  would  clfe  have  been  the  yellow,  appear  green.  (Another  iomewhat  differ- 
ing trial,  and  yet  fit  to  confirm  this,  you  will  find  in  the  fifteenth  experiment.) 

Bu  r  it  may  feem  fomewhat  more  llrango,  that  though  the  prifmatical  iris  being 
made  by  the  refradion  of  light  through  a  hotly  that  has  no  colour  at  all,  muft  accord- 
ing to  the  dodrine  of  the  fchools,  coniift  of  as  purely  emphatical  colours  as  may  be, 
yet  even  thefe  may  be  compounded  with  one  another,  r.s  well  as  real  colours  in  the 
groiieft  pigments.  Fori  took  at  once  two  tri  ingular  glaflts,  and  one  of  them  being  kept 
rixt  in  the  famepofture,  that  the  iris  it  projected  on  the  floor  might  not  wav.r,  I  call 
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on  the  fame  floor  another  iris  with  the  other  prifm,  and  moving  it  to  and  fro  to  bring 
what  part  of  the  fecond  iris  I  pleafed,  to  fall  upon  what  part  of  the  firft  I  thought 
fit,  we  did  fometimes  (for  a  fmall  error  fuffices  to  hinder  the  fuccefs)  obtain  by  this 
means  a  green  colour  in  that  part  of  the  more  ftable  iris,  that  before  was  yellow,  or 
blue  and  frequently  by  calling  thofc  beams,  that  in  one  of  the  irifes  made  the  blue 
upon  the  red  parts  of  the  other  iris,  we  were  able  to  produce  a  lovely  purple,  which 
we  can  deftroy  or  recompole  at  pleal'ure,  by  fevering  and  re- approaching  the  edges  of 
the  two  irifes. 


o 


EXPERIMENT  XV. 

N  this  occafion,  Pjropbilus,  I  (hall  add,  that  finding  the  glafs  prifm  to  be  the 
,  ufefulleft  inflrumcnt  men  have  yet  employed  about  the  contemplation  of  colours, 
and  cpnfidering  that  prifms,  hitherto  in  ufe,  are  made  of  glafs  tranfparcnt  and  colour- 
lefs,  1  thought  it  would  not  be  amifs  to  try,  what  change  the  fupcrinduction  of  a 
colour,  without  the  dcftru&ion  of  the  diaphaneity,  would  produce  in  the  colours  ex- 
hibited by  the  prifm.  But  being  unable  to  procure  one  to  be  made  of  coloured  glafs, 
and  fearing  alfo  that  if  it  were  not  carefully  made,  the  thicknefs  of  it  would  render 
it  tooopacous,  I  endeavoured  to  fubftitute  one  made  of  clarified  rofin,or  of  turpentine 
brought  (as  I  clfewherc  teach)  to  the  confidence  of  a  tranfparcnt  gum.  But  though 
thefe  endeavours  were  not  wholly  loft,  yet  we  found  it  fo  difficult  to  give  thele  ma- 
terials their  true  ftiape,  that  we  chofc  rather  to  varnilh  over  an  ordinary  prifm  with 
fome  of  thofc  few  pigments  that  are  to  be  had  tranfparent ;  as  accordingly  we  did  firft 
with  yellow,  and  then  with  red,  or  rather  crimfon,  made  with,  lake  tempered  with  a 
convenient  oil  and  the  event  was,  that  for  want  of  good  tranfparent  colours  (of 
which  you  know  there  are  but  very  few)  both  the  yellow  and  the  red  made  the  glafs 
fo  opacous  (though  the  pigment  were  laid  on  but  upon  two  fides  of  the  glafs,  no 
more  being  abfolutely  neceffary)  that  unlefs  I  looked  upon  an  enlightened  window,  or 
the  flame  of  a  candle,  or  fome  other  luminous  or  very  vivid  objeft,  I  could  fcarcc 
difcern  any  colours  at  all,  clpecially  when  the  glafs  was  covered  with  red.  But  when 
I  did  look  on  fuch  objects,  it  appeared  (as  I  expected)  that  the  colour  of  the  pig- 
ment had  vitiated  or  drowned  fome  of  thole  which  the  prifm  would,  according  to  its 
wont,  have  exhibited,  anil  mingling  with  others,  altered  them  :  as  1  remember,  that 
both 'to  my  eyes,  and  others  to  whom  I  (hewed  it,  when  the  prifm  was  covered  with 
yellow,  it  made  thole  parts  of  bright  objeeb,  where  the  blue  would  clic  have  been 
confpicuous,  appear  of  a  light  green.  But,  Pyropbilus,  both  the  nature  of  the  co- 
lours, and  the  degree  of  tranfparency,  or  of  darknefs  in  the  pigment,  befides  divers 
other'  circumftanccs,  did  fo  vary  the  phenomena  of  thefe  trials,  that  till  I  can  pro- 
cure fmall  coloured  prifms,  or  hollow  ones  that  may  be  filled  with  tin&ed  liquor,  or 
obtain  fome  better  pigments  than  thofe  1  was  reduced  to  employ,  I  lhall  forbear  to 
build  any  thing  upon  what  has  been  delivered,  and  fhall  make  no  oilier  ufc  of  it,  than, 
to  invite  you  to  profecute  the  enquiry  further. 

E  X  P  E  R  I  M  E  N  T  XVI. 

AN  D  here,  Fyroplilus,  fince  we  are  treating  of  cinrlutical  colours,  we  fhall 
add  what  we  think  not  unworthy  your  obfervation,  and  not  unfit  to  afford  fome 
exercife  to  the  fpeculative.  For  there  are  fome  liquors  which,  though  colourlcLs 
tlierufelves,  when  they  come  to  be  elevated,  and  dilperfed  into  exhalations,  exhibit  a 

confpicv 


1 


Digitized  by  Google 


of  COLOURS. 


739 


confpicuous  colour,  which  they  lofe  again,  when  they  come  to  be  reconjoincd  into  a 
hquor ;  as  good  (pint  of  nitre,  or  upon  its  account  Itrong  aqua  fortis,  though  de- 
void of  all  appearance  of  rednefi  whilft  they  continue  in  the  form  of  a  liquor,  if  a 
little  heat  chance  to  turn  the  minute  parts  of  them  into  vapours,  the  fteam  will  appear 
of  a  reddilh  or  deep  yellow  colour,  which  will  vanilh  when  thofe  exhalations  come 
to  refume  the  form  of  a  liquor. 

And  not  only  if  you  look  upon  a  glafs  half  full  of  aqua  fortis,  or  fpirit  of  nitre,  and 
half  full  of  nitrous  itcams  proceeding  from  it,  you  will  ice  the  upper  part  of  the  glafs 
of  the  colour  freflily  mentioned,  if  through  it  you  look  upon  the  light :  but  which  is 
much  more  confidcrable,  I  have  tried,  that  putting  aqua  fortis  in  a  long  clear  glafs,  and 
adding  a  little  copper  or  fomc  fuch  open  metal  to  it,  to  excite  heat  and  fumes,  the 
light  trajeftcd  through  thofc  fumes,  and  caft  upon  a  meet  of  white  paper,  did  upon 
that  appear  of  the  colour  that  the  fumes  did,  when  directly  looked  upon,  as  if  the 
light  were  as  well  tinged  in  its  pafi'age  through  thefe  fumes,  as  it  would  have  been 
by  palling  through  lbme  glafs  or  liquor  in  which  the  fame  colour  was  inherent. 

To  which  I  lhall  further  add,  that  having  fometimes  had  the  curiofity  to  obferve 
whether  the  beams  of  the  fun  near  the  horizon,  trajected  through  a  very  red  fky, 
would  not  (though  fuch  rednefles  are  taken  to  be  but  cmphatical  colours)  exhibit  the 
like  colour ;  I  found  that  the  beams  falling  within  a  room  upon  a  very  white  object, 
placed  directly  oppofite  to  the  fun,  difclofed  a  manifcft  rednefs,  as  if  they  had  paffed 
through  a  coloured  medium. 

EXPERIMENT  XVII. 

THE  emergency,  Pyropbilus,  of  colours  upon  the  coalition  of  the  particles  of 
fuch  bodies  as  were  neither  of  them  of  the  colour  of  that  mixture  whereof 
they  are  the  ingredients,  is  very  well  worth  our  attentive  obfervation,  as  being  of 
good  ufe  both  Ipcculative  and  practical :  for  much  of  the  mechanical  ufe  of  colours 
among  painters  and  dyers  doth  depend  upon  the  knowledge  of  what  colours  may  be 
produced  by  the  mixtures  of  pigments  fo  and  fo  coloured.  And  (as  we  lately  inti- 
mated )  it  is  of  advantage  to  the  contemplative  Naturalift,  to  know  how  many  and 
which  colours  arc  primitive  (if  I  may  fo  call  them)  and  fimple,  becaufe  it  both  eafes 
his  labour  by  confining  his  moft  felicitous  enquiry  to  a  fmall  number  of  colours  upon 
which  the  reft  dcpenil,  and  aflifts  him  to  judge  of  the  nature  of  particular  com- 
pounded colours,  by  fhewing  him,  from  the  mixture  of  what  more  fimple  ones,  and 
of  what  proportions  of  them  to  one  another,  the  particular  colour  to  be  confidered 
does  rcfult.  Hut  becaufe,  to  infill  on  the  proportions,  the  manner  and  the  effects  of 
fuch  mixtures,  would  oblige  me  to  confider  a  greater  part  of  the  painter's  art  and 
dyer's  trade,  than  I  am  well  acquainted  with,  I  confined  myfelf  to  make  trial  of 
icveral  ways  to  produce  green,  by  the  compoiition  of  blue  and  yellow  :  and  fliall  in 
this  place  both  recapitulate  moft  of  the  tilings  I  have  difperfedly  delivered  already 
concerning  that  fubjecf,  and  recruit  them. 

And  full,  whereas  pointers  (as  1  noted  above)  arc  wont  to  make  green  by  temper- 
ing blue  and  yellow,  both  of  them  made  into  a  foft  conliltence,  with  either  water  or 
oil,  or  fume  liquor  ot  kin  to  one  of  thole  two,  according  as  the  picture  is  to  be  drawn 
with  thofe  they  call  water-colours,  or  thofc  they  term  oil-colours ;  I  found,  that  by 
chufing  fit  ingredient1:,  and  mixing  th.m  in  the  form  of  dry  powders,  I  could  do, 
what  I  could  not  if  the  ingredients  were  temiKtred  up  with  a  liquor:  but  the  blue  and 
yellow-powders  mull  not  only  be  i.uelv  ground,  but  fuch  as  that  the  corpufcles  of 
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the  one  may  not  be  too  unequal  to  thofc  of  the  other,  left  by  the  difproportionate 
minutcnefs  the  fmaller  cover  and  hide  the  greater.  We  ufed  with  good  fuccefs  a 
flight  mixture  of  the  fine  powder  of  bile,  with  that  of  orpimcnt,  or  that  of  good 
yellow  okcr  \  I  fay,  a  flight  mixture,  becaufe  we  found  that  an  exquifite  mixture  did 
not  do  lb  well :  but  by  lightly  mingling  the  two  pigments  in  leveral  little  parcels, 
thofc  of  them  in  which  the  proportion  and  manner  of  mixture  was  more  lucky,  af- 
forded us  a  Rood  ereen. 

2.  We  alio  learned  in  the  dye-houfes,  that  cloth  being  dyed  blue  with  woad,  is 
afterwards  by  the  yellow  decoction  of  woud-wax  or  wood-wax  dyed  into  a  green 
colour. 

3.  You  may  alio  remember  what  we  above  related,  where  we  intimated,  that  hav- 
ing in  a  darkened  room  taken  two  bodies,  a  blue  and  a  yellow,  and  caft  the  light 
rcHe&cd  from  the  one  upon  the  other,  we  likewifc  obtained  a  green. 

4.  And  you  may  remember,  that  we  obferved  a  green  to  be  produced,  when  in  the 
fame  darkened  room  we  looked  at  the  hole  at  which  alone  the  light  entered,  through 
the  green  and  yellow  parts  of  a  flieet  of  marbled  paper  laid  over  one  another. 

5.  We  found  too,  that  the  beams  of  the  fun  being  trajected  through  two  pieces  of 
glafs,  the  one  blue  and  the  other  yellow,  laid  over  one  another,  did  upon  a  fliect  of 
white  paper,  on  which  they  were  made  to  fall,  exhibit  a  lovely  green. 

6.  I  hope  alio,  that  you  have  not  already  forgot,  what  was  lb  lately  delivered, 
concerning  the  compofuion  of  a  green,  with  a  blue  and  yellow  :  of  which  moft  au- 
thors would  call  the  one  a  real,  and  the  other  an  emphatical. 

7.  And  I  prellime,  you  may  have  yet  frefli  in  your  memory,  what  the  fourteenth 
experiment  informs  you,  concerning  the  exhibiting  of  a  green,  by  the  help  of  a  blue 
and  yellow,  that  were  botli  of  them  emphatical. 

8.  Wherefore  we  will  proceed  to  take  notice,  that  we  alfo  devifed  away  of 
trying  whether  or  no  metalline  folutions,  though  one  of  them  at  lealr.  had  its  colour 
adventitious,  by  the  mixture  of  the  menftruum  employed  to  diflblve  it,  might  noc 
be  made  to  compound  a  green  after  the  manner  of  otlur  bodies.  And  though  this 
fecmed  not  eafy  to  be  performed  by  realbn  of  the  difficulty  or  finding  metalline  fo- 
lutions of  the  colour  rcquifitc,  that  would  mix  without  precipitating  each  other  ;  yet 
after  a  while  having  confidcrcd  the  matter,  the  firft  trial  afforded  me  the  following 
experiment.  I  took  a  high  yellow  folution  of  good  gold  in  aqua  regis  (made  of  aqua 
lortis,  and  as  I  remember  half  its  weight  of  lpirit  of  fait) ;  to  this  I  put  a  due  pro- 
portion of  a  deep  and  lovely  blue  folution  of  crude  copper  (which  I  have  elfewhere 
taught  to  be  readily  duTolvable  in  ftrong  fpirit  of  urine.)  And  thefe  two  liquors, 
though  at  firft  they  feemcd  a  little  to  curdle  one  another,  yet  being  thoroughly  mingled 
by  fhaking,  they  prclently,  zs  had  been  conjectured,  united  into  a  tranfparent  green 
liquor,  which  continued  lo  for  divers  days,  that  I  kept  it  in  a  f:na!l  glais  wherein  it 
was  made,  only  letting  fall  a  little  blackilh  powder  to  the  bottom.  The  other  phe- 
nomena of  this  experiment  belong  not  to  this  place,  wheie  it  may  luffice  to  take 
notice  of  the  production  of  a  grccn^  and  that  the  expeiimcnt  was  more  than  once 
repeated  with  fuccefs. 

e.  And  laftly,  to  try  whether  this  way  of  compounding  colours  would  hold  even 
in  ingredients  actually  melted  by  the  violence  of  the  fire,  provided  their  texture  were 
capable  of  fafely  enduring  niiion,  we  caufed  fome  blue  and  yellow  ammel  to  be  long 
and  well  wrought  tog«  thcr  in  the  flame  of  a  lamp,  which  being  Itrongly  and  inceflanrly 
blown  on  them,  kept  them  in  lome  degree  of  lufion,  and  at  length  (for  the  experi- 
ment requires  fame  patience  as  well  as  ikill}  we  obtained  the  expected  ammel  of  a. 
green  colour. 
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I  know  not,  Pyropbilus,  whether  it  be  worth  while  to  acquaint  you  with  the  ways 
that  came  into  my  thoughts,  whereby  in  fomc  mcafure  to  explicate  the  firft  of  the 
mentioned  ways  of  making  a  green  ;  for  I  have  fometimes  conjectured,  that  the 
mixture  of  the  bife  and  the  orpiment  produced  a  green  by  fo  altering  the  fuperficial 
afperity,  which  each  of  thole  ingredients  had  apart,  that  the  light  incident  on  the 
mixture  was  reflected  with  differing  lhades,  as  to  quantity,  or  order,  or  both,  from 
thofc  of  cither  of  the  ingredk  nts,  and  fuch  as  the  light  is  wont  to  be  modified  with, 
when  it  reflects  from  grals,  or  leaves,  or  lomeof  thole  other  bodies  that  we  arc  wont 
to  call  green.  And  fometimes  too  I  have  doubted,  whether  the  produced  green 
might  not  be  partly  at  leaft  derived  from  this,  that  the  beams  that  rebound  from  the 
corpufcles  of  the  orpiment,  giving  one  kind  of  ftrokc  upon  the  retina,  whofc  per- 
ception we  call  yellow,  and  the  b  ams  reflected  from  the  corpufcles  of  the  bife  giv- 
ing another  ftrokc  upon  the  fame  retina,  like  to  objects  that  are  blue-,  the  conti- 
guity and  minutcnefs  of  thefe  corpufcles  may  make  the  appulfe  of  the  reflected  light 
fall  upon  the  retina  within  lb  narrow  a  compafs,  that  the  part  they  beat  upon  being 
as  it  were  a  phyfical  point,  they  may  give  a  compounded  (trokc,  which  may  conle- 
quently  exhibit  a  compounded  and  new  kind  of  lenfation  :  as  we  fee  that  two  ftrings 
of  a  mufira!  inftrument  being  (truck  together,  making  two  noifes  that  arrive  at  the 
ear  at  the  lame  time  as  to  fenfe,  yield  a  found  differing  from  either  of  them,  and  as 
it  were  compounded  of  both infomuch  that  if  they  be  difcordantly  tuned,  though 
each  of  them  (truck  apart  would  yield  a  pleafing  found,  yet  being  (truck  together 
they  make  but  a  harfh  and  troublefome  node.  But  this  not  being  fo  fit  a  place  to 
profecute  lpeculations,  I  (hall  not  infilt,  neither  upon  thefe  conjectures  nor  any  others, 
which  the  experiment  we  have  been  mentioning  may  have  fuggefted  to  me.  And  I 
(hall  leave  it  to  you,  lyropbilus,  to  derive  what  instruction  you  can  from  comparing 
together  the  various  ways  whereby  a  yellow  and  a  blue  can  be  made  to  compound  a 
green  :  that  which  I  now  pretcn:!  to,  being  only  to  (hew  that  the  firft  of  thofe  men- 
tioned ways  (not  to  take  at  prclcnt  notice  of  the  reft)  docs  far  bcttcr.agree  with  our 
conjectures  about  colours,  than  cither  with  the  doctrine  of  the  fchools,  or  with,  that 
of  the  chymilts,  both  which  feem  to  be  very  much  disfavoured  by  it. 

For  firft,  fince  in  the  mixture  of  the  two  mentioned  powders  I  could  by  the  help 
of  a  very  excellent  microfcope  (for  ordinary  ones  will  lcarcc  lVrvc  the  turn)  difcovcr 
that  which  feemed  to  the  naked  eye  a  green  body,  to  be  but  a  heap  of  diftinct,  though 
very  fmall  grains  of  yellow  orpiment  and  blue  bife  confuiedly  enough  blended  toge- 
ther, it  appears  that  the  coloured  corpufcles  of  cither  kind  did  each  retain  its  own 
nature  and  colour  j  by  which  it  may  be  guefled,  what  mecr  tranipofition  and  juxta- 
pofnion  of  minute  and  fingly  unchanged  particles  of  ma.ter  can  do  to  produce  a  new 
colour.  For  that  this  local  motion  and  new  difpofition  of  the  fmall  parts  of  the  or- 
piment did  intervene,  is  much  more  manifeft  than  it  is  eafy  to  explicate  how  they 
mould  produce  this  new  green,  otherwife  than  by  the  new  manner  of  their  being  put 
together,  and  conitqucntly  by  their  new  difpofition  to  modify  the  incident  light,  by 
rejecting  it  otherwife  than  they  did  before  they  were  mingled  together. 

Secondly,  The  green  thus  made,  being  (if  I  may  lo  (peak)  mechanically  pro* 
duccd,  there  is  no  pretence  to  derive  it  from  I  know  not  what  incomprehenfible  lub- 
ftanti.d  form,  from  which  yet  many  would  have  us  believe  that  colours  mult  flow ; 
nor  does  this  green,  though  a  real  and  permanent,  not  a  phantaltical  and  vanid  co- 
lour, fecin  to  be  fuch  an  inherent  quality  as  they  would  have  it,  fince  not  only  each 
part  of  the  mixture  remains  unaltered  in  colour,  and  confequcntly  of  a  differing 
colour  from  the  heap  they  compofc  •,  but  if  the  eye  be  afDfted  by  a  microfcope  to  dil- 
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ccrn  things  better  and  more  diltinctly  than  before  it  could,  it  fees  not  a  green  body, 
but  a  heap  of  blue  ami  yellow  corpulcles. 

And  in  the  third  place,  I  demand  what  either  fulphur,  or  fait,  or  mercury  has  to 
do  in  the  production  of  this  green ;  for  neither  the  bifc  nor  the  orpiment  were  endued 
with  that  colour  before  i  and  the  bare  juxtapolition  of  the  corpufcles  of  the  two 
powders  that  work  not  upon  each  other,  but  might,  if  wc  had  convenient  inftruments, 
be  Separated,  unaltered,  cannot,  with  any  probability,  be  imagined  either  to  incrcaie 
or  diminilh  any  of  the  three  hypoltatical  principles  (to  which  of  them  foevcr  the 
chymifts  arc  plcafed  to  afcribe  colours) ;  nor  does  there  here  intervene  fo  much  as  heat 
to  afford  them  any  colour  to  pretend,  that  at  lcaft  there  is  made  an  extravcrfion  (as 
the  Helmontians  fpeak)  of  the  fulphur,  or  of  any  of  the  two  other  fuppoied  prin- 
ciples. But  upon  this  experiment  wc  have  already  reflected  enough,  if  not  more  than 
enough  for  once. 

EXPERIMENT  XVIII. 

BU  T  here,  P\rcpbilust  I  mult  advertifc  you,  that  it  is  not  every  yellow  and  every 
blue  that,  being  mingled,  will  afford  a  green  ;  for  in  cafe  one  of  the  ingredients 
do  not  aft  only  as  endowed  with  fuch  a  colour,  but  as  having  a  power  to  alter  the 
texture  of  the  corpulcles  of  the  other,  fo  as  to  indiipofc  them  to  reflect  the  light,  as 
corpufcles  that  exhibit  a  blue  or  a  yellow  arc  wont  to  reflect  if,  the  emergent  colour 
may  be  not  green,  but  fuch  as  the  change  of  texture  in  the  corpufcles  of  one  or  both 
of  the  ingredients  qualifies  them  to  fliew  forth  :  as  for  inltance,  if  you  let  fall  a  few 
drops  of  fyrup  of  violets  upon  a  piece  of  white  paper,  though  the  fyrup  being  fpread 
will  appear  blue,  yet  mingling  with  it  two  or  three  drops  of  the  lately  mentioned 
folution  of  gold,  I  obtained  not  a  green  but  a  reddiih  mixture,  which  I  expected  from 
the  remaining  power  of  the  acid  lalts  abounding  in  the  folution,  fuch  falts  or  faline 
fpirits  being  wont,  as  wc  mail  fee  anon,  though  weakened,  fo  to  work  upon  that 
fyrup  as  to  change  it  into  a  red  or  reddifli  colour.  And  to  confirm  that  for  which  I 
allege  the  former  experiment,  I  fhall  add  this  other,  that  having  made  a  very  ftrong 
and  high-coloured  folution  of  filings  of  copper  with  fpirit  of  urine,  though  the  men- 
ftruum  feemed  glutted  with  the  metal,  becaufc  I  put  in  fo  much  filings,  that  many 
of  them  remained  for  divers  days  undiffolvcd  at  the  bottom  \  yet  having  put  three 
or  four  drops  of  fyrup  of  violets  upon  white  paper,  I  found  that  the  deep  blue  folu- 
tion proportionably  mingled  with  this  other  blue  liquor,  did  not  make  a  blue  mixture, 
but,  as  I  expected,  a  fair  green,  upon  the  account  of  the  urinous  fait  that  was  in 
the  menftruum. 

EXPERIMENT  XIX. 

TO  fhew  the  chymifts,  that  colours  may  be  made  to  appear  or  vanifh,  where 
there  intervenes  no  acceffion  or  change  either  of  the  fulphurcous,  or  the  faline, 
or  the  mercurial  principle  (as  they  fpeak)  of  bodies  ■,  I  fhall  not  make  ufe  of  the  iris 
afforded  by  the  glafs-prifm,  nor  or*  the  colours  to  be  fetn  in  a  fair  morning  in  thofe 
drops  of  dew  that  do  in  a  convenient  manner  reflect  and  refract  the  beams  of  light  to 
the  eye:  but  I  will  rather  mind  them  of  what  they  may  obfervein  their  own  labora- 
tories, namely,  that  divers,  if  not  all,  chymi  :ai  effenti;d  oih,  as  alio  good  fpirit  of 
wine,  being  fbaken  till  they  have  goodlt.jrcof  bubble?,  thole  bubbles  will  (if  atten- 
tively coulidcrcd .  appear  adorned  with  various  and  lovely  colours,  which  all  imme- 
diately 


Digitized  by  Google 


COLOURS.  743 

diatcly  vanifh,  upon  the  relapfing  of  the  liquor  that  affords  thofe  bubbles  their  (kins, 
into  the  reft  of  the  oil,  or  fpiritof  wine  -y  lb  that  a  colourlefs  liquor  may  be  made  in 
a  trice  to  exhibit  variety  of  colours,  and  may  lofe  them  in  a  moment  without  the 
acceffion  cr  diminution  of  any  of  its  hypollatical  principles.    And,  by  the  way,  it  Ls 
not  unworthy  our  notice,  that  fome  bodies,  as  well  colourlefs  as  coloured,  by  being 
brought  to  a  great  thinnefs  of  parts,  acquire  colours  though  they  had  none  before, 
or  colours  differing  from  them  they  were  before  endued  with  :  for,  not  to  infill  on  the 
variety  of  colours,  that  water,  made  fomewhat  glutinous  by  foap,  acquires  when  it  is 
blown  into  fuch  fphcrical  bubbles  as  boys  are  wont  to  make  and  play  with ;  turpentine 
(though  it  have  a  colour  deep  enough  of  its  own)  may  (by  being  blown  into  after  a 
certain  manner)  be  brought  to  afford  bubbles  adorned  with  variety  of  orient  colours, 
which  though  they  vanifh  fomc  while  upon  the  breaking  of  the  bubbles,  yet  they 
would  in  all  likelihood  always  exhibit  colours  upon  their  fuperricies  (though  not  always 
the  fame  in  the  fame  parts  of  them,  but  varied  according  to  the  incidence  of  the 
fight,  and  the  pofidon  of  the  eye)  if  their  texture  were  durable  enougL    For  I  have 
feen  one  that  was  fkilled  at  fafhioning  glaffes  by  the  help  of  a  lamp,  blowing  fome 
of  them  fo  ftrongly  as  to  burlt  them  ;  whereupon  it  was  found,  that  the  tenacity  of 
the  metal  was  fuch,  that  before  it  broke,  it  futfered  itfelf  to  be  reduced  into  films  fo 
extremely  thin,  that  being  kept  clean  they  conltantly  (hewed  on  their  furfaces  (but 
after  the  manner  newly  mentioned)  the  varying  colours  of  the  rainbow,  which  were 
exceedingly  vivid,  as  1  had  often  opportunity  to  obferve  in  fome,  that  I  caufed  pur- 
pofely  to  be  made,  to  keep  by  me. 

But  left  it  fhould  be  obje&ed,  that  the  above-mentioned  inftances  are  drawn  from 
tranfparent  liquors,  it  may  poilibly  appear  not  impertinent  to  add,  what  I  have  fome- 
timcs  thought  upon,  and  feveral  times  tried,  when  I  was  confidcring  the  opinions  of 
the  chymilts  about  colours.  I  took  then  a  feather  of  a  convenient  bignefs  and  fhapc, 
and  holding  it  at  a  fit  diftance  betwixt  my  eye  and  the  fun  when  he  was  near  the 
horizon,  methought  there  appeared  to  me  a  variety  of  little  rainbows,  with  differing 
and  very  vivid  colours,  of  which  none  was  conftandy  to  he  feen  in  the  feather-,  the 
like  phenomenon  I  have  at  other  times  (though  not  with  altogether  fo  good  faced*} 
produced,  by  interpofing  at  a  due  diftance  a  piece  of  black  ribband  betwixt  the  al- 
moft  letting  fun  and  my  eye  -,  not  to  mention  the  trials  I  have  made  to  the  fame,, 
purpofe,  with  other  bodies.  * 

EXPERIMENT  XX. 

TAKE  good  fyrup  of  violets,  impregnated  with  the  tincture  of  the  flowers, 
drop  a  little  of  it  upon  a  white  paper  (for  by  that  mean:,  the  change  of  colour 
will  be  more  conlpicuous,  and  the  experiment  may  be  pracVlfcd  ill  {mailer  quantities) 
and  on  this  liquor  let  fall  two  or  three  drops  of  fpirit  cither  of  fait  or  vinegar,  or  al- 
moft  any  other  eminently  acid  liquor,  and  upon  the  mixture  of  thefe  you  fhall  find 
the  fyrup  immediately  turned  red :  and  the  way  of  efTecYni<];  Inch  a  ch:ni»e  lias  not 
been  unknown  to  divers  perlbns,  who  have  produced  the  like,  by  fpirit  of  vitriol, 
or  juice  of  lemons,  but  have  groundlehly  afcribed  theen'ec";.  to  fome  peculiar  quality 
of  thofe  tv.o  liquors,  whereas  (as  we  h  ive  already  intimated)  aknoft any  acid  fait  wiil 
turn  fyrup  of  violets  red.  But  to  improve  the  experiment,  lit  me  add  what  has  not 
(that  I  know  of)  been  hitherto  obl'crved,  and  has,  when  wc  ficft  fhewed  it  them,  ap- 
peared fomtthing  (trange,  even  to  thofe  that  have  been  inquifitive  into  the  nature  of 
colours;  namely,  that  if  inftead  of  lpiritof  fait,  or  that  of  vinegar,  you  drop  upon 
£  die 
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the  fyrup  of  violets  a  little  oil  of  tartar  per  deUquiumy  or  the  like  quantity  of  folution 
of  pot-alhes,  and  rub  them  together  with  your  finger,  you  fliall  find  the  blue  colour 
of  the  fyrup  turned  in  a  moment  into  a  perfect  green ;  and  the  like  may  be  performed 
.by  divers  other  liquors,  as  we  may  have  occafion  cltewhere  to  inform  you. 

.  Annotation  upon  the T wtntittb  Experiment. 

The  ufe  of  what  we  lately  delivered  concerning  the  way  of  turning  fyrup  of 
violets  red  or  green,  may  be  this  ■,  that,  though  it  be  a  far  more  common  and  pro- 
curable liquor  than  the  infufion  of  lignum  neplriticum,  it  may  yet  be  eafily  fubflituted 
in  its  room,  when  we  have  a  mind  to  examine,  whether  or  no  the  fait  predominant  in 
a  liquor  or  other  body,  wherein  it  is  loofe  and  abundant,  belong  to  the  tribe  of  acid 
falts  or  not.  For  if  i'uch  a  body  turn  the  fyrup  of  a  red  or  reddilh  purple  colour, 
it  docs  for  the  moft  part  argue  the  body  (especially  if  it  be  a  diftilled  liquor}  to 
abound  with  acid  fair.  But  if  the  fyrup  be  made  green,  that  argues  the  predomi- 
nant fait  to  be  of  a  nature  repugnant  to  that  of  the  tribe  of  acids.  For,  as  I  find 
that  cither  fpirit  of  fait,  or  oil  of  vitriol,  or  aqua  fortis,  or  fpirit  of  vinegar,  or  juice 
of  lemons,  or  any  of  the  acid  liquors  I  have  yet  had  occafion  to  try,  will  turn  fy  rup 
of  violets  of  a  red,  or  at  lead  ot  a  reddifh  colour ;  lb  I  have  found,  that  not  only 
the  volatile  falts  of  all  animal  fubftances  I  have  ufed,  as  fpirit  of  hartlhorn,  of  urine, 
of  fal  armoniac,  of  blood,  £sV.  but  alfo  all  the  alcalizate  falts  I  have  employed,  as 
the  folution  of  fait  of  tartar,  of  pot-afhes,  of  common  wood-afhes,  lime-water,  &c. 
will  immediately  change  the  blue  fyrup  into  a  perfect  green.  And  by  the  fame  way 
(to  hint  that  upon  the  by)  I  clfewhcre  fhow  you,  both  the  changes  that  nature  and 
\  time  produce,  in  the  more  falinc  parts  of  lome  bodies,  may  be  difcovcrcd,  and  alfo 

how  even  fuch  chymically  prepared  bodies,  as  belong  not  cither  to  the  animal  king- 
dom, or  to  the  tribe  of  alcalics,  may  have  their  new  and  fuperinduccd  nature  fuccefs- 
filtty  examined.  In  this  place  I  (hall  only  add,  that  not  alone  the  changing  the  colour 
of  the  fyrup  requires,  that  the  changing  body  be  more  llrong  of  the  acid,  or  other 
fort  of  fait,  that  is  predominant  in  it,  than  is  requilite  fur  the  working  upon  the 
tincture  of  lignum  nepkrtiicum  but  that  in  this  alfo,  the  operation  of  the  formerly 
mentioned  fairs  upon  our  fyrup,  differs  from  their  operation  upon  our  tinctures ;  that 
in  this  liquor,  if  the  ceruleous  colour  be  dcflroyed  by  an  acid  laic,  it  may  be  reftored 
by  one  thai  is  either  volatile,  or  lixiviate  ;  whereas  in  fyrup  of  violets,  though  one 
of  thele  contrary  fata  will  deftroy  the  action  of  the  other,  yet  neither  of  them  will 
rcftore  the  fyrup  to  it?  native  blue  ;  but  each  of  them  will  change  it  into  the  colour 
which  itfelf  doth  (if  I  may  lb  (peak)  affect,  as  we  lhall  have  occafion  to  fhew  in  the 
notes  on  the  twenty-fifth  experiment. 


EXPERIMENT  XXI. 

HERE  is  a  weed,  more  known  to  plowmen  than  beloved  by  them,  whnfc 
KntoiAi  f  flowers  from  their  colour  arc  commonly  called  blue-bottles,  and  corn-weed  from 
m''#T"  their  growing  among  corn.  Thefe  flowers,  ionic  ladies  do,  upon  the  account  of  their 
t  >,..:<t  lovely  colour,  think  wor:h  the  being  candied,  which  when  they  arc,  they  will  long 
v'taarii  retain  fo  fair  a  colour,  u  rr.ak-.s  them  a  very  fine  fallad  in  the  winter.  But  I  have 
cijur.  triedj  that  when:  hey  are  frcfhly  gathered,  they  will  afford  a  juice,  which  when  newly 
exprefled  (for  in  lome  cafes  it  will  foon  enough  degenerate)  affords  a  very  deep  and 
plea&M  blue.    Now  (to  draw  this  to  our  prefent  fcope)  by  dropping  on  this  freflt 
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juice  a  little  fpiritof  fait  (that  being  the  acid  fpirit  I  had  then  at  hand)  it  immediately 
turned  (as  1  predifted)  into  a  red.  And  if,  inftcad  of  the  four  fpirir,  1  mingled  with 
it  a  little  ftrong  folution  of  an  alcalizatc  fait,  it  did  prefently  difclofc  a  lovely  green  \ 
the  fame  changes  being,  by  thofc  differing  forts  of  falinc  liquors,  producible  in  this 
natural  juice,  that  wc  lately  mentioned  to  have  happened  to  that  factitious  mixture, 
the  fyrup  of  violets.  And  I  remember,  that  finding  this  blue  liquor,  when  frefhly 
made,  to  be  capable  of  fcrving  in  a  pen  for  an  ink  of  that  colour,  I  attempted  by 
moiftcning  one  part  of  a  piece  of  white  paper  with  the  fpirit  of  fait  I  have  been  men- 
tioning, and  another  with  fome  alcalizate  or  volatile  liquor,  to  draw  a  line  on  the 
leifurely  dried  paper,  that  mould  even  before  the  ink  was  dry  appear  partly  blue, 
partly  red,  and  partly  green  :  but  though  the  latter  part  of  the  experiment  fucccedcd 
not  well  (whether  becaufe  volatile  falts  are  too  fugitive  to  be  retained  in  the  paper, 
and  alcalizate  ones  arc  too  unctuous,  or  fo  apt  to  draw  moifture  from  the  air,  that  they 
keep  the  paper  from  drying  well)  yet  the  former  part  fucceeded  well  enough  ;  the 
blue  and  the  red  being  conlpicuous  enough  to  afford  a  furprizing  fpectacle  to  thofc, 
I  acquaint  not  with  (what  I  willingly  allow  you  to  call)  the  trick. 

i 

Annotation  upon  the  one  and  twentieth  Experiment. 

BU  T  left  you  mould  be  tempted  to  think  (Pyropbilus)  that  volatile  or  alcalizate 
falts  change  blues  into  green,  rather  upon  the  fcore  of  the  eafy  tranfttion  of  the 
former  colour  into  the  latter,  than  upon  the  account  of  the  texture,  wherein  molt 
vegetables,  that  afford  a  blue,  feem,  though  otherwife  differing,  to  be  allied  •,  I  will 
add,  that  when  I  purpofely  diflbl ved  blue  vitriol  in  fair  water,  and  thereby  imbued 
fufficiently  that  liquor  with  that  colour,  a  lixiviate  liquor,  and  a  urinous  fait  being 
copioufly  poured  upon  diftinct  parcels  of  it,  did  each  of  them,  though  perhaps  with 
fome  difference,  turn  the  liquor  not  green,  but  of  a  deep  yellowifh  colour,  almoft 
like  that  of  yellow  okcr  j  which  colour,  the  precipitated  corpufcles  retained,  when 
they  had  leifurely  fubfided  in  the  bottom.  What  this  precipitated  fubftance  is,  it  is 
not  needful  now  to  inquire  in  this  place,  and  in  another  I  have  (hewn  you,  that  not- 
withstanding its  colour,  and  its  being  obtainable  from  an  acid  menftruum  by  the  help 
of  fait  of  tartar,  it  is  yet  far  enough  from  being  the  true  fulphur  of  vitriol. 

EXPERIMENT  XXII. 

OU  R  next  experiment  ( Pyropbilus)  will  perhaps  feem  to  be  of  a  contrary  nature 
to  the  two  former,  made  upon  fyrup  of  violets  and  juice  of  blue-bottles.  For 
as  in  them,  by  affufion  of  oil  ot  tartar,  a  blueifh  liquor  is  made  green,  fo  in  this, 
by  the  folc  mixture  of  the  fame  oil,  a  greenifh  liquor  becomes  blue.  The  hint  of 
this  experiment  was  given  us  by  the  practice  of  fome  Italian  painters,  who  being  wont 
to  counterfeit  Ultra-marine  Azure  (as  they  call  it)  by  grinding  verdigreafe  with  fal- 
armoniac,  and  fome  other  faline  ingredients,  and  letting  them  rot  (as  they  imagine) 
for  a  good  while  together  in  a  dunghill,  we  fuppofed  that  the  change  of  colour  wrought 
in  the  verdigreafe  by  this  way  of  preparation  mull  proceed  from  the  adlionof  certain 
volatile  and  alcalizate  falts,  abounding  in  fome  of  the  mingled  concretes,  and  brought 
to  make  a  further  diffolution  of  die  copper  abounding  in  the  verdigreafe  ;  and  there- 
fore we  conjectured,  that  if  both  the  verdigreafe,  and  fuch  falts  were  diffolved  in  fair 
water,  the  fmall  parts  of  both  being  therein  more  fubdivided  and  let  at  liberty,  would 
have  better  acceLj  to  each  other,  and  thereby  incorporate  much  the  more  fuddenly. 
Vol.  I.  5  C  And 
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And  accordingly  we  found,  that  if  upon  aftrong  folution  of  good  French  verdigreafe 
(for  it  is  that  we  arc  wont  to  employ,  as  the  belt)  you  pour  a  juft  quantity  of  oil  of 
tartar,  and  (hake  them  well  together,  you  (hall  immediately  fee  a  notable  change  of 
colour,  and  the  mixture  will  grow  thick,  and  not  tranfparent  •,  but  if  you  ftay  a  while, 
till  the  groffer  part  be  precipitated  to,  and  fettled  in  the  bottom,  you  may  obtain  a 
clear  liquor  of  a  very  lovely  colour,  and  exceeding  delightful  to  the  eye.  But,  you 
muft  have  a  care  to  drop  in  a  competent  quantity  of  oil  of  tartar,  for  elfe  the  colour 
will  not  be  fo  deep  and  rich  •,  and  if  inftead  of  this  oil  you  employ  a  clear  lixivium 
of  pot-aflies,  you  may  have  an  azure  fomewhat  lighter  or  paler  than,  and  therefore 
differing  from,  the  former.  And  if  inftead  of  either  of  thefe  liquors,  you  make  ufe 
of  fpirit  of  urine,  or  of  hartfhorn,  you  may,  according  to  the  quantity  and  quality 
of  the  fpirit  you  pour  in,  obtain  fome  further  variety  (though  fcarce  confiderablc)  of 
ceruleous  liquors.  And  yet  lately  by  the  help  of  this  urinous  fpirit  we  made  a  blue 
liquor,  which  not  a  few  ingenious  perfons,  and  among  them,  fome,  whofe  profeflion 
makes  them  very  converfant  with  colours,  have  looked  upon  with  fome  wonder. 
But  thefc  azure-coloured  liquors  fhould  be  freed  from  the  fubfiding  matter,  which 
the  falts  of  tartar  or  urine  precipitate  out  of  them,  rather  by  being  decanted,  than 
by  filtration.  For  by  the  latter  of  thefc  ways,  we  have  fornetimes  found  the  colour  of 
them  very  much  impaired,  and  little  fuperior  to  that  of  the  grofler  fubftance,  that  is 
left  in  the  filtre. 

EXPERIMENT  XXIII. 

THAT  rofes  held  over  the  fume  of  fulphur,  may  quickly*  by  ic  be  deprived  of 
their  colour,  and  have  as  much  of  their  leaves,  as  the  fume  works  uporr, 
burned  pale,  is  an  experiment,  that  divers  others  have  tried,  as  well  as  I.  But 
(Pyropbilus)  it  may  feem  fomewhat  ftrange  to  one  that  has  never  confidercd  the 
compounded  nature  of  brimftone,  that  whereas  the  fume  of  fulphur  will,  as  we  have 
faid,  whiten  the  leaves  of  rofes  that  liquor,  which  is  commonly  called,  oil  of  ful- 
phur per  camparum,  becaulc  it  is  fuppokrd  to  be  made  by  the  condenfatioa  of  thefc 
fumes,  in  glaflcs  fhaped  like  bells,  into  a  liquor,  does  powerfully  heighten  the  tinc- 
ture of  red  rofes,  and  make  it  more  red  and  vivid,  as  we  have  eafily- tried  by  putting 
fome  red-rofe  leaves,  that  had  been  long  dried  (and  fo  had  loft  much  of  their  colour) 
into  a  phial  of  fair  water.  For  a  while  after  the  affufion  of  a  convenient  quantity 
of  the  liquor  we  arc  fpcaking  of,  both  the  leaves  themfelvcs,  and  the  water  they  were, 
ftccped  in,  difcovered  a  very  frefli  and  lovely  colour. 

EXPERIMENT  XXIV. 

IT  may  (Pyrcphilus)  fomewhat  ferve  to  illuftrate,  not  only  tfie  doctrine  of  pig- 
ments, and  of  colours,  but  divers  other  parts  of  the  corpufcular  philofophy,  as 
tiiat  explicates  odours,  and  many  other  things,  not  as  the  fchools  by  airy  qualities, 
*  tut  by  real,  though  extremely  minute  bodies  •,  to  examine,  how  much  of  the  colour- 
Ids  liquor  ;i  very  fmall  parcel  of  a  pigment  may  imbue  with  a  difccrnable  colour. 
And  though  there  be  fcarce  any  thing  of  precifenefs  to  be  expected  from  fuch  trials, 
ytt  I  piefumcd,  that  (at  leaft)  I  ftiould  be  able  to  mow  a  much  further  fubdivifion 
of  the  parts  of  matter  into  vilible  particles,  than  I  have  hitherto  found  taken  notice 
of,  and  than  moft  men  would  imagine  ;  nobody,  that  I  know  of,  having  yet  at- 
tempted to  reduce  this  matter  to  any  mcalure. 

The 
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The  bodies,  the  moft  promifing  for  fuch  a  purpofe,  might  feem  to  be  the  metals, 
efpecially  gold,  becaufe  of  the  multitude  and  minutenefs  of  its  pares,  which  might 
be  argued  from  the  incomparable  clofenefs  of  its  texture  :  but  though  we  tried  a  fo- 
lution  of  gold  made  in  aqua  regia  firft,  and  then  in  fair  water,  yet  in  regard  we  were 
to  determine  the  pigment  we  employed,  not  by  bulk,  but  weight,  and  becaufe  alfo, 
that  the  yellow  colour  of  gold  is  but  a  faint  one  in  companion  of  the  deep  colour 
of  cochineal,  we  rather  chofe  this  to  make  our  trials  with.  But  among  divers  of 
thefe  it  would  fulfice  to  fet  down  one,  which  was  carefully  made  in  veflcls  conve- 
niently (haped,  (and  that  in  the  prcfence  of  a  witnefs,  and  an  afliftant)  the  fum  where- 
of I  find  among  my  Adverfaria^  regiftcred  in  the  following  words.  To  which  I  fhall 
only  premifc,  (to  leflen  the  wonder  of  fo  ftrange  a  diffufion  of  the  pigment)  that 
cochineal  will  be  better  diflblved,  and  have  its  colour  far  more  heightened  by  fpirit  of 
urine,  than  (I  fay  not  by  common  water,  but)  by  rectified  fpirit  or  wine  itfelf. 

The  note  I  fpoke  of  is  this  :  [One  grain  of  cochineal  diflblved  in  a  pretty  quan- 
tity of  fpirit  of  urine,  and  then  diflblved  further  by  degrees  in  fair  water,  imparted 
a  difcernable,  though  but  a  very  faint  colour,  to  about  fix  glafs  fulls  of  water,  each 
of  them  containing  about  forty  three  ounces  and  a  half',  which  amounts  to  above  a 
hundred  twenty  five  thoufand  times  its  own  weight.] 

EXPERIMENT  XXV. 

JT  may  afford  a  considerable  hint  (Pyropbilus)  to  him,  that  would  improve  the  art 
of  dying,  to  know  what  change  of  colours  may  be  produced  by  the  three  feveral 
its  of  l'alts  already  often  mentioned,  (fome  or  other  of  which  may  be  procured  in 
quantity  at  rcafonable  rates)  in  the  juices,  deco£tions,  infufions,  and  (in  a  word)  the 
more  folublc  parts  of  vegetables.  And,  though  the  deflgn  of  dm  difcourfe  be  the 
improvement  of  knowledge,  not  of  trades  ;  yet  thus  much  I  fhall  not  fcruple  to  in- 
timate here,  that  the  blue  liquors,  mentioned  in  the  twentieth  and  one  and  twen- 
tieth experiments,  are  far  from  being  the  only  vegetable  fubftances  upon  which  acid, 
urinous,  and  alcalizate  falts  have  the  like  operations  to  thole  recited  in  thofe  two 
experiments.  For  ripe  privet  berries  (for  inftance)  being  crufhed  upon  white  paper, 
though  they  ftain  it  with  a  purplifh  colour,  yet  if  we  let  fall  on  fome  part  of  it  two 
or  three  drops  of  fpirit  of  laic,  and  on  the  other  part  a  little  more  of  the  flrong  lb- 
lution  of  pot-afhes,  the  former  liquor  immediately  turned  that  part  of  the  thick  juice 
or  pulp,  on  which  it  fell,  into  a  lovely  red,  and  the  latter  turned  the  other  part  of  it 
into  a  delightful  green.  Though  I  will  not  undertake,  that  thofe  colours  in  that 
fubftance  fhall  not  be  much  more  orient  than  lading  •,  and  though  ( Pyropbilus )  this 
experiment  may  feem  to  be  almoft  the  fame  with  thofe  already  delivered  concerning 
fyrup  of  violets,  and  the  juice  of  blue-bottles,  yet  I  think  it  not  amifs  to  take  occa- 
iion  to  inform  you,  that  this  experiment  reaches  much  farther  than  perhaps  you  yet 
imagine,  and  may  be  of  good  ufe  to  thofe,  whom  it  concerns  to  know  how  dying 
fluffs  may  be  wrought  upon  by  faline  liquors.  For,  I  have  found  this  experiment 
to  fuccced  in  fo  many  various  berries,  flowers,  bloflbms,  and  other  finer  parts  of  ve- 
getables, that  neither  my  memory,  nor  my  lcifure  ferves  me  to  enumerate  them. 
And  it  is  fomewhat  furprizing  to  fee,  by  how  dificringly-coloured  flowers,  or  blof- 
lbms, (for  example)  the  paper  being  ftained,  will  by  an  acid  fpirit  be  immediately 
turned  red,  and  by  any  alcaly  or  any  urinous  fpirit  turned  green  ;  infomuch  that  even 
the  crufhed  bloflbms  of  mefcrion,  (which  I  gathered  in  winter  and  frofty  weather) 
and  thole  of  peas,  crufhed  upon  white  paper,  how  remote  focver  dieir  colours  be 
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from  green,  would  in  a  moment  pafs  into  a  deep  degree  of  that  colour,  upon  the 
touch  of  an  alcalizate  liquor.  To  which  let  us  add,  that  either  of  thofe  new  pig. 
merits  (if  I  may  fo  call  them)  may,  by  the  arfufion  of  enough  of  a  contrary  liquok 
be  prefently  changed  from  red  into  green,  and  from  green  into  red :  which  obierva- 
tion  wdl  hold  alfo  in  fyrup  of  violets,  juices  of  blue-bottles,  &c. 

ANNOTATION. 

FTER  what  I  have  formerly  delivered  to  evince  that  there  are  many  inftances, 
wherein  new  colours  are  produced  or  acquired  by  bodies,  which  chymifts  are 
wont  to  think  deftitute  of  fait,  or  to  whofe  change  of  colours  no  new  accemon  of  faline 
particles  does  appear  to  contribute  i  I  think  we  may  fafely  enough  acknowledge, 
that  we  have  taken  notice  of  fo  many  changes  made  by  the  intervention  of  Cdts  in 
the  colours  of  mixed  bodies,  that  it  has  leuencd  our  wonder,  that  though  many  chy- 
mifts are  wont  to  afcribe  the  colours  of  iuch  bodies  to  their  fulphureous,  and  the  reft 
to  their  mercurial  principle  •,  yet  Paractlfks  himfclf  directs  us  in  the  indagation  of 
colours,  to  have  an  eye  principally  upon  falts,  as  we  find  in  that  paffagc  of  his, 
wherein  he  takes  upon  him  to  oblige  his  readers  much  by  inffcrufting  them,  of  what 
things  they  are  to  expect  the  knowledge  from  each  of  the  three  diihn  -  t  principles  of 
bodies.    Abas  (fays  he)  colorum  fimilis  rati*  tft :  de  quibus  brevem  inftitutionem  banc 
F«r»ceir«  attendite,  quod  fcilictt  colore*  omncs  ex  fale  prodeant.    Sal  enim  dal  colorem,  dat  balfamum. 
^*r-w.  And  a  lictle  beneath ;  Jam  naiura  if  fa  colores  protrabit  ex  /ale,  cuique  fpetiei  dans  ilium, 
-  '     qui  ipfi  competit,  t&c.    After  which  he  concludes ;  Itaque  qui  rerum  omnium  corpora 
•***        cognofcere,  vult,  butt  opus  eft,  ut  ante  omnia  cognefcat  fulphur  \  ab  boc,  qui  defsderat  no- 
tiffe  colores,  is  fdenliam  iftorum  petal  a  faU;  qui  fcire  vult  virtntes,  is  fenttctur  arcana 
Mercurii.    Sic  nimirum  fundamentum  bauferit  myjleriorum,  in  quelibet  crefcenti  tndagan- 
dorum,  prout  naiura  cuilihet  fpecie  ea  ingeffit.    But  though  Paracelfus  afcribes  to  each 
of  his  beloved  hypoftatical  principles  much  more  than  1  fear  will  be  found  to  belong 
to  it ;  yet  if  we  pleafe  to  confidcr  colours,  not  as  philofophers,  but  as  dyers,  the  con- 
currence of  falts  to  the  linking  and  change  of  colours,  and  their  efficacy,  will,  I  fUp- 
pole,  appear  fo  confidcrable,  that  we  fhall  not  need  to  quarrel  much  with  Paracelfus, 
for  afcribing  in  this  place  (for  I  dare  not  affirm  that  he  ufes  to  be  ftill  of  one  mind) 
the  colours  of  bodies  to  their  falts,  if  by  falts  he  here  understood  not  only  elementary 
falts,  but  fuch  alio  as  are  commonly  taken  for  falts,  as  allom,  cryftals  of  tartar 
vitriol,  (£c.  becaufe  the  faline  principle  docs  chiefly  abound  in  them,  though,  indeed 
they  be,  as  we  eHewhere  declare,  mixed  bodies,  and  have  mod  of  them,  befides  what 
is  faline,  both  fulphureous,  aqueous,  and  grofs  or  earthy  parts. 

But  though  (Pyropbilus)  I  have  obfcrved  a  red  and  green  to  be  produced,  the  for- 
mer, by  acid  falts,  the  latter  by  falts  not  acid,  in  the  expreft  juices  of  fo  many  dif- 
fering vegetable  fubftances,  that  the  obfervation,  if  purfued,  may  prove  (as  I  faid) 
of  good  ufc :  yet  to  fhow  you  how  much  even  thefe  effects  depend  upon  the  particu- 
lar texture  of  bodies,  I  muft  fubjoin  fomc  cafes  wherein  I  (who  am  fomewhat  back- 
wards to  admit  obfervations  for  univcrfal)  had  the  curiofity  to  difcover,  that  the  ex- 
periments would  not  uniformly  fucceed  and  of  thefc  exceptions,  the  chief  that  i 
now  remember,  arc  reducible  to  the  following  three. 
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EXPERIMENT  XXVI. 

AND,  (firft)  I  thought  fit  to  try  the  operation  of  acid  falts  upon  vegetable  fub- 
ftanccs,  that  are  already  and  by  their  own  nature  red.  And  accordingly  I 
made  trial  upon  fyrup  of  clove  julyflowers,  the  clear  expreffed  juice  of  the  fucculent 
berries  of  Spina  Cervim,  or  buckthorn,  (which  I  had  leng  kept  by  me  for  the  fake 
of  its  deep  colour)  upon  red  rofes,  infufion  of  Brazil,  and  divers  other  vegetable 
fubftanccs,  on  fome  of  which  crulhcd  (as  is  often  mentioned)  upon  white  paper 
(which  is  alio  to  be  underftood  in  mod  of  thefe  experiments,  if  no  circumftance  of 
them  argue  otherwife)  fpirit  of  fait  either  made  no  confiderable  change,  or  altered 
the  colour  but  from  a  darker  to  a  lighter  red.  How  it  will  fucceed  in  many  other 
vegetable  juices,  and  infufions  of  the  fame  colour,  I  have  at  prefent  fo  few  at  hand, 
that  I  mnft  leave  you  to  find  it  out  yourfelf.  But  as  for  the  operation  of  the  oth.t 
fort  of  falts  upon  thefe  red  fubftances,  I  found  it  not  very  uniform,  fome  red,  or  rcd- 
dilh  infufions,  as  of  roles,  bring  turned  thereby  into  a  dirty  colour,  but  yet  inclining 
to  green.  Nor  was  the  fyrup  of  clovc-julyflowcrs  turned  by  the  folution  of  pot- 
afhes  to  a  much  better,  though  fomewhat  a  greener  colour.  Another  fort  of  red  in- 
fufions was  by  an  alcaly  not  turned  into  a  green,  but  advanced  into  a  crimfon,  as 
I  (hall  have  occafion  to  note  ere  long.  But  there  were  other  forts,  as  particularly  the 
lovely  coloured  juice  of  buckthorn  berries,  that  readily  pafl'cd  into  a  lovely  green. 

EXPERIMENT  XXVIL 

AMONG  other  vegetables,  which  we  thought  likely  to  afford  exceptions  to  the 
general  obfervation  about  the  differing  changes  of  colours  produced  by  acid> 
and  fuTphureous  falts,  we  thought  fit  to  make  trial  upon  the  flowers  of  jafmin,  they 
being  both  white  as  to  colour,  and  efteemed  to  be  of  a  more  oily  nature  than  other 
flowers.  Whereupon  having  taken  the  white  pans  only  of  the  flowers,  and  rubbed, 
them  fomewhat  hard  with  my  finger,  upon  a  piece  of  clean  paper,  it  appeared  very 
little  difcoloured.  Nor  had  fpirit  of  fait,  wherewith  I  moiftcned  one  part  of  it,  any 
confiderable  operation  upon  it.  But  fpirit  of  urine,  and  fomewhat  more  effectually 
a  ftrong  alcahzate  folution,  did  immediately  turn  the  almoft  colourlefs  paper  moi- 
ftened  by  the  juice  of  the  jafmin,  not  as  thofe  liquors  are  wont  to  do,  when  put  upon 
the  juices  of  other  flowers,  of  a  good  green,  but  of  a  deep,  though  fomewhat  grecnifiv 
yellow  j  which  experiment  I  did  afterwards  at  feveral  times  repeat  with  the  like  fuc- 
cefs.  But  it  fcems  not  that  a  great  degree  of  undhioufncfs  is  neceflary  to  the  pro- 
duction of  the  like  effects,  for  when  we  tried  the  experiment  with  the  leaves  of  thole- 
purtly  white  flowers  that  appear  about  the  end  of  winter,  commonly  called  fnow— 
drops,  the  event  was  not  much  unlike  that,  which  we  have  been  newly  mentioning.. 

EXPERIMENT  XXVIII. 

ANOTHER  fort  of  inftanccs  to  fhow  how  much  changes  of  colours,  effected 
by  falts,  depend  upon  the  particular  texture  of  the  coloured  bodies,  has  been 
afforded  me  by  feveral  yellow  flowers,  and  other  vegetables,  as  mary-gold  leaves, 
early  primrofes,  frefli  madder,  &c.    For  being  rubbed  upon  white  paper,  till  they- 
imbued  it  with  their  colour,  I  found  not,  that  by  the  addition  of  alcalizatc  liquors, , 
nor  yet  by  that  of  an  urinous  fpirit,  they  woulcl.be  turned  either  green  or  red  :  nor.- 


Digitized  by  Google 


7'L'   Experimental   History       Part  III. 

did  fo  acid  a  fpirit  as  that  of  fait  confidcrably  alter  their  colour,  fave  that  it  Teemed 
a  little  to  dilute  it :  only  in  fomc  early  prinuofes  it  deftroyed  the  greateft  part  of  the 
colour,  and  made  the  paper  almoft  white  again.  And  madder  alfo  afforded  fome- 
thino'  peculiar,  and  very  differing  from  what  wc  have  newly  mentioned :  for  having 
gathered  i'ome  roots  of  it,  and  (whilft  they  were  recent)  expreffed  upon  white  paper, 
the  yellow  juice,  an  alcalizate  folution  dropt  upon  it  did  not  turn  it  either  green  or 
white,  but  red.  And  the  bruifed  madder  itfclt  being  drenched  with  the  like  alcali- 
zate folution,  exchanged  alfo  its  ycllowncfs  for  a  rednefs. 


An  admonition  touching  the  four  preceding  Experiments. 

HAVING  thus  (Pyroplilus)  given  you  divers  inftanccs,  to  countenance  the 
general  obfcrvation  delivered  in  the  twenty-fifth  experiment,  and  divers  excep- 
tions whereby  it  ought  to  be  limited  j  I  mult  leave  the  further  inquiry  into  thefe  mat- 
ters to  your  own  induftry.  For  not  remembering  at  prefent  many  of  thofe  other 
trials,  long  lince  made  to  fatisfy  myfelf  about  particulars,  and  not  having  now  the 
opportunity  to  repeat  them,  1  muft  content  mylclf  to  have  given  you  the  hint,  and 
the  ways  of  profecuting  thefcarch  yourfclf-,  and  only  declare  to  you  in  general,  that, 
as  I  have  made  many  trials,  unmentioncd  in  this  treadle,  whofe  events  were  agreeable 
so  thofe  mentioned  in  the  twenty-fifth  experiment,  fo  (to  name  now  no  other  in- 
ftances)  what  I  have  tried  with  acid  and  fulphureous  falts  upon  the  pulp  of  juniper 
berries,  rubbed  upon  white  paper,  inclines  me  to  think,  that  among  that  vaft  mul- 
titude, and  llrange  variety  of  plants  that  adorn  the  face  of  die  earth,  perhaps  many 
other  vegetables  may  be  found,  on  which  fuch  menftruums  may  not  have  fuch  ope- 
rations, as  upon  the  juice  of  violets,  pcas-bloffoms,  ctfr.  no  nor  upon  any  of  thofe 
three  other  forts  of  vegetables,  that  1  have  taken  notice  of  in  the  three  foregoing 
experiments :  it  fufhcienriy  appearing  even  by  thefe,  that  the  effects  of  a  fait  upon 
ihc  juices  of  pardcular  vegetables  do  very  much  depend  upon  their  particular  textures. 

• 

EXPERIMENT  XXIX. 

IT  may  be  of  fomc  ufc  towards  the  difcovery  of  the  nature  of  thefe  change*,  which 
the  alimcntal  juice  receives  in  fome  vegetables,  according  to  the  differing  degrees 
of  their  maturity,  and  according  to  the  differing  kinds  of  plants  of  the  fame  denomi- 
nation, to  obferve  what  operation  acid,  urinous,  and  alcalizate  falts  will  have  upon  the 
juices  of  the  feveral  forts  of  the  vegetable  fubftances  1  have  been  mentioning. 

To  declare  my  meaning  by  an  example ;  1  took  from  the  fame  clutter  one  black- 
berry full  ripe,  and  another  diat  had  not  yet  gone  beyond  a  rednefs ;  and  rubbing  a 
piece  of  white  paper  with  the  former,  I  obferved  that  the  juice  adhering  to  it  was 
of  a  dark  rcddilh  colour,  full  of  little  black  fpecks,  and  that  this  juice,  by  a  drop 
of  a  ftrong  lixivium,  was  immediately  turned  into  a  grecnilh  colour  deep  enough  i 
by  as  much  urinous  fpirit,  into  a  colour  much  of  kin  to  the  former,  though  fome- 
what  differing,  and  fainter ;  and  by  a  drop  of  fpirit  of  fait,  into  a  fine  and  light- 
Ibmc  red  :  whereas  the  red  berry  being  in  like  manner  rubbed  upon  paper,  left  on  it 
a  red  colour,  which  was  very  little  altered  by  the  acid  fpirit  newly  named,  and  by 
the  urinous  and  lixiviate  falts  received  changes  of  colour,  differing  from  thofe  that 
had  been  juft  Lelotc  produced  in  the  dark  juice  of  the  ripe  black  berry. 

I  remember  alfo,  that  though  the  infulion  of  damafk  roles  would  as  well,  though 
r.ot  fo  much,  as  that  of  red,  be  heightened  by  acid  ipirits  to  an  intenfc  degree  of  rcd- 
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nefs,  and  by  lixiviate  falts  be  brought  to  a  darkilh  green ;  yet  having  for  trial's  fake 
taken  a  rofe,  whole  leaves,  which  were  large  and  numerous,  like  thofe  of  a  Provence 
rofc,  were  perfectly  yellow,  though  in  a  folution  of  fait  of  tartar,  they  afforded  a 
green  blueifh  tin&ure,  yet  I  did  not  by  an  acid  liquor  obtain  a  red  one ;  all  that 
the  faline  fpirit  I  employed  performed,  being  (if  I  much  mif-remcmber  not)  to 
dilute  fomewhatthe  ycllownefs  of  the  leaves.    1  would  alfo  have  tried  the  tincture  of 
yellow  violets,  but  could  procure  none.    And  if  1  were  in  thofc  iflands  of  Bonda, 
which  arc  made  famous  as  well  as  rich,  by  being  the  almoll  only  place  where  cloves 
will  profper,  I  mould  think  it  worth  my  curiofity  to  try,  what  operation  the  three 
differing  kinds  of  falts,  I  have  fo  often  mentioned,  would  have  upon  the  juice  of  this 
fpice  (exprefled  at  the  feveral  fcafons  of  it)  as  it  grows  upon  the  tree.    Since  good 
authors  inform  us  (of  what  is  remarkable)  that  thefe,  whether  fruits,  or  rudiments 
of  fruits,  are  at  firft  white,  afterward  green,  and  then  reddilh,  before  they  be  beaten 
off  the  tree  j  after  which  being  dried  before  they  are  put  upr  they  grow  blackifli,  as 
we  fee  them.    And  one  of  the  recenteft  Hcrbarifts  informs  us,  that  the  flower  grows 
upon  the  top  of  the  clove  itfelf,  confuting  of  four  fmall  leaves,  like  a  chcrry-bloffom, 
but  of  an  excellent  blue.    But  (Fyropbilus)  toreturn  to  our  own  obfervations,  I  (hall 
add,  that  I  the  rather  chufc  to  mention  to  you  an  example  drawn  from  roles,  becaufe 
that  though  I  am  apt  to  think,  as  I  elfewhere  advertifc,  that  fomcthing  may  begueffed. 
at  about  fome  of  the  qualities  of  the  juices  of  vegetables,  by  the  refcmblancc  or 
difparity  that  we  meet  with  in  the  changes  made  of  their  colours,  by  the  operation  of 
the  fame  kinds  of  falts ;  yet  that  thofe  conjectures  mould  be  very  warily  made,  may 
appear,  among  other  things,  by  the  inftance  F  have  choferr  to  give  in  rofes.  For 
though  (as  T  formerly  told  you)  the  dried  leaves,  both  of  the  damafk,  and  of  red  .*„!>,,. 
ones,  give  a  red  tincture  to  water  fharpened  with  acid  felts,  yet  the  one  fort  of  leaves  k»>fc«,7V 
is  known  to  have  a  purgative  facuky,  and  the  other  are  often,  and  divers  ways  em-  7  "H. 
ployed  for  binding. 

And  I- alfo  chufe  ( Pyrophilus)  to  fubjoin  this  twenty-ninth  experiment  to  thofe  that 
precede  it,  about  the  change  of  the  colours  of  vegetables  by  falts,  for  thefe  two  rea- 
lbns :  the  firft,  that  you  may  not  ealily  entertain  fufpicions,  if  in  the  trials  of  an  ex- 
periment of  fome  of  the  kinds  formerly  mentioned,  you  mould,  meet  with  an  event 
fomewhat  differing  from  what  my  relations  have  made  you  expect.    And  the  fecond, 
that  you  may  hereby  be  invited  to  difcern,  that  it  may  not  be  amifs  to  take  notice  of 
the  particular  fcafons  wherein  you  gather  the  vegetables  which  in  nicer  experiments 
you  make  ufc  of.    For,  if  I  were  not  hindered  both  by  haftc  and  fome  juftifiable  con- 
fiderations,  I  could  perhaps  add  confiderablc  inftances,  to  thofe  lately  delivered,  for 
the  making  out  of  this  obfcrvation  ,  but  for  certain  reafons  I  (hall  at  prcfent  fubfti- 
tute  a  remarkable  paffage  to  be  met  with  in  that  laborious  Hcrbarift  Mr.  Parki-fon, . 
where  treating  of  the  virtues  of  the  (already  divers  times  mentioned)  buckthorn 
berries,  he  fubjoinfr  the  following  account  of  feveral  pigments  that  arc  msdc  of  them, 
not  only  according  to -the  feveral  ways  of  handling  them,,  but  according  to  the  differ- 
ing fcafons  of  maturity*  at  which  they  are  gathered.    Of  thefe  berries  (fays  he)  are 
made  three  feveral  forts  of  colours  as  they  Jhall  be  gathered,  that  is,  being  gathered  uitie 
they  are  green,  and  kept  dry,  are  called  fapberries,  which  being  fleeptd  into  fome  alkm- 
water,  or  frefh  bruifed  into  allom.  water,  they  give  a  reafcnable  fair  yellow  eclour  wl  it  b 
painters  ufe  for  their  work,  and  heck- binders  to  colour  the  edges  of  becks,  end  leather  - 
dreffers  to  colour  leather ;  as  they  ufc  alfo  to  make  a  green  eclour,  called  fapgrecn,  taken  from 
the  berries  when  they  are  black,  being  bruifed  and  put  into  a  brafs  or  copper  kettle  cr  pen, 
and  there  fuffcrtd  to  abide  three  or  four  days,  or  a  little  heated  upon  thef.n;  am! June  bechn- 
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{litem  put  unto  firm,  and  afterwards  prejfed  forth ;  the  juice  or  liquor  is  ufually  put  into 
gnat  bhdders  tied  with  firong  thread  at  the  bead  and  hung  up  until  it  be  dry,  which  is 
d'ffohed  in  water  or  wine,  but  fack  (he  affirms)  is  the  beft  topreferve  the  colour  from 
jlarving  ( as  they  call  it )  that  is,  from  decaying,  and  make  it  hold  fre/b  the  longer.  The 
third  cokur  (whereof  none,  fays  he,  that  I  can  find  have  made  mention  but  only  Tragus) 
is  a  pnrplifh  colour,  which  is  made  of  the  berries  fuffered  to  grow  upon  the  bujhes  until  the 
middle  or  end  of  November,  that  they  are  ready  to  drop  from  the  trees. 

A.vr«,  I  remember  (PyrophilKs)  that  I  tried,  with  a  fuccefs  that  pleafcd  me  well 
enough,  to  make  fuch  a  kind  of  pigment,  as  the  painters  call  fap-green,  by  a  way 
not  unlike  that  delivered  here  by  our  author,  but  I  cannot  now  find  any  thing  relating 
to  that  matter  among  my  Icofc  papers.  And  my  trials  were  made  fo  many  years  ago, 
that  I  dare  not  truft  my  memory  tor  circumftanccs,  but  will  rather  tell  you,  that  in  a 
noted  colour-mop  I  brought  them  by  queftions  to  confefs  to  me,  that  they  made  their 
fap-green  much  after  the  ways  by  our  Botanift  here  mentioned.  And  on  this  occafion  I 
(hall  add  an  obfervation,  which  though  it  does  not  ftrictly  belong  to  this  place,  may 
v/ell  enough  be  mentioned  here  >  namely,  chat  I  find  by  an  account  given  us  by  the 
learned  Clufms,  of  alaternus,  that  even  the  groflcr  parts  of  the  fame  plant  are  tome 
of  them  one  colour,  and  fome  another:  for  tpeakingof  that  plant,  he  tells  us,  that 
the  Portugals  ufe  the  bark  to  dye  their  nets  into  a  red  colour,  and  with  the  chips  of 
the  wood,  which  are  whitilh,  they  dye  ablackifh  blue. 

EXPERIMENT  XXX. 

\  MONG  the  experiments  that  tend  to  mew  that  the  change  of  colours  in  bodies 
X\.  may  proceed  from  the  varied  texture  of  their  parts,  and  the  conlcquent  change 
of  their  difpofirion  to  reflect  or  refract  the  light,  that  fort  of  experiments  mult  not  be 
left  unmcntioned,  which  is  afforded  us  by  chymical  digeftions.    For,  if  chymifts 
*ill  believe  feveral  famous  writers  about  what  they  call  the  philofopher's  Hone,  they 
mult  acknowledge  that  the  fame  matter,  fealed  up  hermetically  in  a  philosophical  egg, 
will,  by  the  continuance  of  digeftion,  or  if  they  will  have  it  lb  (for  it  is  not  material 
in  our  cafe  which  of  the  two  it  be)  of  decoction,  run  through  a  great  variety  of.  dif- 
fering colours,  before  it  come  to  that  of  the  nobleCt  elixir ;  whether  that  be  fcarler, 
or  purple,  or  whatever  other  kind  of  red.    But  without  building  any  thing  on  fo  ab- 
ftrufc  and  qucftionablc  an  operation  (which  yet  may  be  pertinently  reprcfented  to  thofe 
that  believe  the  thing)  wc  may  obferve,  that  divers  bodies  digefted  in  carefully  clofed 
velTch,  will  in  trad  of  time  change  their  colour:  as  I  have  elfcwhcre  mentioned  my 
having  obferved  even  in  rectified  fpirit  of  hartthorn,  and  as  is  evident  in  the  precipita- 
tions of  amalgams  of  gold  and  mercury,  without  addition,  where,  by  the  continu- 
ance of  a  due  heat,  the  filver-coloured  amalgam  is  reduced  into  a  mining  red  powder. 
Further  inftanccs  of  this  kind  you  may  find  here  and  there  in  divers  places  of  my 
other  ciTays.    And  indeed  it  has  been  a  thing,  that  has  much  contributed  to  deceive 
many  chymifts,  that  there  are  more  bodies  than  one,  which  by  digeftion  will  be 
brought  to  exhibit  that  variety  and  fucccflion  of  colours,  which  they  imagine  to  be 
peculiar  to  what  they  call  the  true  matter  of  the  pbilofopbers.    But  concerning  this, 
I  thall  reftr  you  to  what  you  may  elfewhere  find  in  the  difcourfc  written  touching  the 
pafiive  deceptions  of  chymifts,  and  more  about  the  production  of  colours  by  digeftion 
you  will  meet  with  prelently.    Wherefore  I  thall  now  make  only  this  obfervation 
from  what  has  been  delivered,  that  in  thefe  operations  there  appears  not  any  caufc  to 
attribute  the  new  colours  emergent  to  the  action  of  a  new  iubftantial  form,  nor  to 
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any  increafe  or  decrement  of  either  the  fait,  fulphur,  or  mercury  of  the  matter  that 
acquires  new  colours :  for  the  veflels  are  clofed,  and  thefc  principles,  according  to 
the  chy mills,  arc  ingcnerable  and  incorruptible!  fo  that  the  effccT:  fcems  to  proceed 
from  hence,  that  the  heat  agitating  and  muffling  the  corpufcles  of  the  body  expofed 
to  it,  does  in  procefs  of  time  fo  change  its  texture,  as  that  the  tranfpofed  parts  do 
modify  the  incident  light  otherwile  than  they  did  when  the  matter  appeared  of  an- 
other colour. 

4 

EXPERIMENT  XXXI. 

AMONG  the  feveral  changes  of  colour,  which  bodies  acquire  or  difclofe  by  di- 
geftion,  it  is  very  remarkable,  that  chymifts  find  a  rednefs  rather  than  any  other 
colour  in  moll  of  the  tinctures  they  draw,  and  even  in  the  more  grofs  folutions  they 
make  of  almoft  all  concretes,  that  abound  either  with  mineral  or  vegetable  fulphur, 
though  the  menflruum  employed  about  thefc  folutions  or  tinftures  be  ever  fo  limpid 
or  colourlefs. 

This  we  have  obferved  in  I  know  not  how  many  tin&ures  drawn  with  fpirit  of  wine 
from  jalap,  guaiacum,  and  feveral  other  vegetables  •,  and  not  only  in  the  folutions  of 
amber,  benzoin,  and  divers  other  concretes  made  with  the  fame  menftruum,  but  alfo 
in  divers  mineral  tinftures.  .  And,  not  to  urge  that  familiar  inftance  of  the  ruby  of 
fulphur,  as  chymifts  upon  the  fcore  of  its  colour  call  the  folution  of  flowers  of  brim- 
ftone,  made  with  the  fpirit  of  turpentine,  nor  to  take  notice  of  other  more  known 
examples  of  the  aptneis  of  chymical  oils  to  produce  a  red  colour  with  the  fulphur 
they  extract,  or  diflblve ;  not  to  infill  (I  fay)  upon  inftanccs  of  this  nature,  I  lhall 
further  reprefent  to  you,  as  a  thing  remarkable,  that  both  acid  and  alcalizate  falts, 
though  in  moll  other  cafes  of  fuch  contrary  operations,  in  reference  to  colours,  will, 
with  many  bodies  that  abound  with  fulphureous,  or  with  oily  parts,  produce  a  red  t 
as  is  manifeft  partly  in  the  more  vulgar  inftances  of  the  tinctures,  or  folutions  of 
fulphur  made  with  lixiviums,  either  of  calcinated  tartar  or  pot-aQies,  and  other  ob- 
vious examples,  partly  by  this,  that  the  true  glafs  of  antimony  extracted  with  fome 
acid  fpirits,  with  or  without  wine,  will  yield  a  red  tinclurc,  and  that  I  know  an  acid 
liquor,  which  in  a  moment  will  turn  oil  of  turpentine  into  a  deep  red.  But  among 
the  many  inftances  I  could  give  you  of  the  eafy  production  of  rednefs  by  the  opera- 
tion of  faline  fpirit,  as  well  as  of  fpirit  of  wine  •,  I  remember  two  or  three  of  thofi: 
I  have  tried,  which  fcem  remarkable  enough  to  deferve  to  be  mentioned  to  you  apart. 

EXPERIMENT  XXXII. 

« 

BU  T  before  we  fet  them  down,  it  will  not  perhaps  appear  impertinent  to  pre- 
mife, 

That  there  feems  to  be  a  manifeft  dilparity  betwixt  red  liquors,  fo  that  fome  of 
them  may  be  faid  to  have  a  genuine  rednefs  in  comparifon  ot  others,  that  have  a 
yctlowifh  rednefs  :  for  if  you  take  (for  example)  a  good  tincture  of  cochineal,  dilute 
it  tver  fo  much  with  fair  water,  you  will  not  (as  far  as  1  can  judge  by  what  1  have 
trad)  be  able  to  make  it  a  yellow  liquor.  Infomuch  that  a  fingle  drop  of  a  rich  folu- 
tion of  cochineal  in  fpirit  of  urine,  being  diluted  with  above  an  ounce  of  fair  water, 
exhibited  no  ycllowifhr.efs  at  all,  but  a  fair  (though  fomewhat  faint)  pink  or  carnarion  ; 
and  even  when  cochineal  was  by  degrees  diluted  much  bevond  the  newly  mentioned 
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colour,  by  the  way  form? rly  related  to  you  in  the  twenty  fourth  experiment,  I  remem- 
ber not,  that  there  appeared  in  the  whole  trial  any  yellow.  But  if  you  take  balfam 
or"  fulphur  (for  inttancc)  though  it  may  appear  in  a  glat,  where  it  has  a  good  thick- 
net,  to  be  of  a  deep  red  ;  yet  if  you  make  the  glafs,  or  pour  a  few  drops  on  a  lheet 
of  white  paper,  fpreading  them  on  it  with  your  finger,  the  balfam  that  falls  back 
along  the  fides  of  the  glafs,  and  that  which  Rains  the  paper,  will  appear  yellow,  not 
red.  And  there  are  divers  tinctures,  fuch  as  that  of  amber  made  with  fpirit  of  wine 
(to  name  now  no  more)  that  will  appear  either  yellow  or  red,  according  as  the  veflcls 
that  they  fill  are  (lender  or  broad. 

EXPERIMENT  XXXIII. 

BU  T  to  proceed  to  the  experiments  I  was  about  to  deliver :  firft,  oil  or  fpirit  of 
turpentine,  though  clear  as  fair  water,  being  digefted  upon  the  purely  white 
fugar  of  lead,  has,  in  a  Ihort  time,  afforded  us  a  high  red  tincture,  that  fome  artifls 
are  pleafed  to  call  the  balfam  of  Saturn,  which  they  very  much  (and  probably  not 
altogether  without  caufe)  extol  as  an  excellent  medicine  in  divers  outward  affeaions. 

EXPERIMENT  XXXIV. 

NEXT,  take  of  common  brimftone  finely  powdered  five  ounces,  of  fal-ar- 
mohiac  likewife  pulverised  an  equal  weight,  of  beaten  quicklime  fix  ounces, 
mix  thefe  powders  exquifitely,  and  diftfl  them  through  a  retort  placed  in  fand  by 
degrees  of  fire,  giving  at  length  as  iatenfc  a  heat  as  you  well  can  in  fand;  there  will 
come  over  (if  you  have  wrought  well)  a  volatile  imclune  of  fulphur,  which  may 
probably  prove  an  excellent  medicine,  and  mould  have  been  mentioned  among  the 
other  preparations  of  fulphur,  which  we  have  elfewhere  imparted  to  you,  but  mat  it 
is  very  pertinent  to  our  prefent  fubjcclt,  the  change  of  colours.  For  though  none  of 
the  ingredients  be  red,  the  diftilled  liquor  will  be  fo :  and  this  liquor,  if  it  be  well 
drawn,  will,  upon  a  little  agitation  of  the  phial  firft  unftopped  (efpecially  if  it  be 
held  in  a  warmer  hand)  lend  forth  a  copious  fume,  not  red,  like  that  of  nitre,  but 
white ;  and  fomctimes  this  liquor  may  be  fo  drawn,  that  I  remember,  not  long  fince, 
I  took  pleafure  to  obferve  in  a  parcel  of  it,  that  ingredients  not  red,  did  not  only 
yield  by  diftillation  a  volatile  fpirit  that  was  red,  but  though  that  liquor  did  upon 
the  bare  opening  of  the  bottle  it  was  kept  in,  drive  us  away  with  the  plenty  and  ful- 
phureous  fcent  of  a  white  fteam  which  it  fent  forth,  yet  the  liquor  itfelf  being  touched 
by  our  fingers,  did  immediately  dye  them  black. 

EXPERIMENT  XXXV. 

THE  third  and  bit  experiment  I  (hall  now  mention,  to  Ihew  how  prone  bodies 
abounding  in  fulphurcous  parts  arc  to  afford  a  red  colour,  is  one,  wherein  by 
the  operation  or  a  faline  fpirit  upon  a  white  or  whitilh  body,  which  according  to  the 
chymifts  Ihould  be  altogether  fulphureous,  a  rednels  may.  be  produced,  not  (as  in  the 
former  experiments)  flowly,  but  in  the  twinkling  of  an  eye.  We  took  then  of  the 
cflential  oil  of  anifeeds,  which  has  this  peculiarity,  that  in  cold  weather  it  lofes  its 
fluidity  and  the  grcateft  part  of  its  traniparency,  and  looks  like  a  white  or  whitifK 
ointment,  and  near  at  hand  feems  to  confift  of  a  multitude  of  little  foft  leaks :  of 
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this  coagulated  (tuff  was  fpread  a  little  with  a  knife  upon  a  piece  of  white  paper,  and 
letting  fall  on  it,  and  mixing  widt  it,  a  drop  or  two  of  oil  of  vitriol,  immediately 
(a*  we  fore&w)  there  emerged  together  with  fome  heat  and  fmoke,  a  blood-red  co- 
lour which  therefore  was  in  a  trice  produced  by  two  bodies,  whereof  the  one  had  but 
a  whitiOi  colour,  and  the  other  (if  carefully  rectified)  had  no  colour  at  all. 

EXPERIMENT  XXXVI. 

T"l  UT  on  this  occafion  (Pyropbilus)  we  muft  add  once  for  all,  that  in  many  of 
the  above  recited  experiments,  though  the  changes  of  colour  happened  as  we 
have  mentioned  them  \  yet  the  emergent  or  produced  colour  is  oft-times  very  fubjeft 
to  degenerate,  both  quickly  and  much.  Notwithftanding  which,  fince  the  changes, 
we  have  let  down,  do  happen  prefimtly  upon  the  operation  of  the  bodies  upon  each 
other,  or  at  the  times  by  us  fpecificd,  thai  is  fufijeient  both  tojuftiry  our  veracity, 
and  to  fhew  what  we  intend  j  it  not  being  cflential  to  the  genuinenefs  of  a  colour  to 
be  durable.  For  a  fading  leaf,  that  is  ready  to  rot,  and  moulder  into  dull,  may  have 
as  true  a  yellow,  as  a  wedge  of  gold,  which  fo  obftinately  refills  both  time  and  fire. 
And  the  reafon  why  I  take  occauon  from  the  former  experiment  to  fubjoin  this  ge- 
neral advertifement,  is,  that  I  have  fever al  rimes  obferved,  that  the  mixture  refulting 
from  the  oils  of  vitriol,  and  of  anUeeds,  though  it  acquire  a  thicker  confiftence  than 
either  of  the  ingredients  had,  has  quickly  loft  its  colour,  turning  in  a  very  ftiort  time 
into  a  dirty  grey,  at  icaft  in  the  fuperficial  parts,  where  it  isexpofed  to  the  air :  which 
laft  circumftance  I  therefore  mention,  becaufe  time,  though  it  feem  probable,  that 
this  degeneration  of  colours  may  oft-times  and  in  divers  cafes  proceed  from  the 
further  action  of  the  faline  corpufcles,  and  the  other  ingredients  upon  one  another, 
yet  in  many  cafes  much  of  the  quick  change  of  colours  leans  afcribcable  to  the  air, 
as  may  be  made  probable  by  feveral  feafons  ;  the  firft  whereof  may  be  fetched  from 
the  newly  recited  example  of  the  two  oils  •,  the  next  may  be,  that  we  have  fometimes 
obfcrved  long  window-curtains  of  light  colours  to  have  that  part  of  them,  which  was 
expofed  to  the  air,  when  the  window  -was  open  of  one  colour,  and  the  lower  part, 
that  was  fheltered  from  the  air  by  the  wall,  of  another  colour :  and  the  third  argu- 
ment may  be  fetched  from  divers  oblervarions,  both  of  others,  and  our  own;  for  of 
that  pigment  fo  well  known  in  painters  fhops,  by  the  name  of  Turnfol,  our  iodu- 
ftrious  Parkinfon,  in  the  particular  account  he  gives  of  the  plant  that  bears  it,  tells  Pwkiafcn, 
us  alfo,  That  the  berries,  when  they  are  at  their  full  maturity,  have  within  them  between  ££  ™'*4 
the  outer  Jkin  and  the  inward  kernel  or  feed,  a  certain  juice  or  mifture,  which  leing  rubbed"- ' 
upon  paper  or  cloth,  at  the  ftrfl  appears  of  a  frefh  and  lovely  green  colour,  but  prefently 
cbangetb  into  a  kind  of  blueijb  purple,  upon  the  cloth  or  paper  %  and  the  fame  cloth  after- 
wards wet  in  water,  and  ■wrung  forth,  will  colour  the  water  into  a  claret-wine  colour  i  and 
theft  (concludes  he)  are  thofe  rags  of  doth,  which  ere  ufually  called  turnfol  in  the  drug- 
gifts  or  grocers  fhops.  And  to  this  obfervation  of  our  Botanift  we  will  add  an  experi- 
ment of  our  own  (made  before  we  met  with  that)  which,  though  in  many  circum- 
ftances  very  differing,  fcrves  to  prove  the  fame  thing.  For  having  taken  of  die 
deeply  red  juice  of  buckthorn  berries,  which  I  bought  of  the  man  thic  ufes  to  fell  it 
to  the  apothecaries,  to  make  their  fyrup  de  fpina  cenina,  I  let  fome  of  it  drop  upon 
a  piece  of  white  paper,  and  having  left  it  there  for  many  hours,  till  the  paper  was 
grown  dry  again,  I  found  what  I  was  inclined  tofufpeft,  namely,  that  this  juice  was 
degenerated  from  a  deep  red  to  a  dirty  kind  of  greyifh  colour,  which,  in  a  great  part 
of  die  ftained  paper,  Jecmcd  not  to  liave  lo  much  as  an  eye  of  red :  though  a  little 
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fpirit  of  fait  or  diflblvcd  alcali  would  turn  this  unpleafant  colour  (as  formerly  I  told 
you  it  would  change  the  not  yet  altered  juice)  into  a  red  or  green.  And  to  fatisf'v 
myfirlf,  that  this  degeneration  of  colour  did  not  proceed  from  the  paper,  I  dropped 
fome  of  the  deep  red  or'crimfon  juice  upon  a  white  glazed  tile,  and  fuffcring  it  to  dry 
on  there,  I  found  that  even  in  that  body,  on  which  it  could  not  foak,  and  by  which 
it  could  not  be  wrought,  it  ncverthclefe  loft  its  colour.  And  thefe  inftances  ( Pyropbi- 
lus)  I  am  the  more  careful  to  mention  to  you,  that  you  may  not  be  much  furprifcd  or 
difcouraged,  if  you  mould  fomctimcs  mils  of  performing  punctually  what  I  affirm  my- 
fclf  to  have  done  in  point  of  changing  colours  •,  fincc  in  thefe  experiments  the  over-fight 
or  neglect  of  fuch  little  circumftanccs,  as  in  many  others  would  not  be  perhaps  con- 
fiderable,  may  occafion  the  mifcarrying  of  a  trial.  And  I  was  willing  alfo  to  take 
this  occafion  of  advertifmg  you  in  the  repeating  of  the  experiments  mentioned  in  the 
treatifc,  to  make  ufe  of  the  juices  of  vegetables,  and  other  things  prepared  for  your 
trials,  as  foon  as  ever  they  are  ready,  left  one  or  other  of  them  grow  lefs  fit,  i/not 

3uitc  unfit  by  delay ;  and  to  eftimate  the  event  of  trials  by  the  change,  that  is  pro- 
uced  prefently  upon  the  due  and  fufficient  application  of  actives  to  paflives  (as  they 
(peak)  becaufe  in  many  cafes  the  effects  of  fuch  mixtures  may  not  be  lading,  and  the 
newly  produced  colour  may  in  a  little  time  degenerate.    But  (Pyropbiltts)  I  forgot  to 
add  to  the  former  obfervations  lately  made  about  vegetables,  a  third  of  the  fame  im- 
port, made  in  mineral  fubftances,  by  telling  you,  that  the  better  to  fatisfy  a  friend 
or  two  in  this  particular,  I  fomctimcs  made,  according  to  fome  conjectures  of  mine, 
this  experiment;  that  having  diflblvcd  good  filver  in  aqua  fortis,  and  precipitated  it 
with  fpirit  of  fait,  upon  the  firft  decanting  of  the  liquor,  the  remaining  matter  would 
be  purely  white  ;  but  after  it  had  lain  a  while  uncovered,  that  part  of  it  that  was  con- 
tiguous to  the  air,  would  not  only  lofe  its  whitenefs,  but  appear  of  a  very  dark  and 
almoft  blackifli  colour ;  I  fay,  that  part  that  was  contiguous  to  the  air,  becaufe  if 
that  were  gently  taken  off,  the  fubjaccnt  part  of  the  fame  mafs  would  appear  very 
white,  till  that  alfo,  having  continued  a  while  expofed  to  the  air,  would  likcwife  de- 
generate.   Now  whether  the  air  performs  thefe  things  by  the  means  of  a  fubtile  fait, 
which  weelfewhere  (hew  it  not  to  be  deftitute  of,  or  by  a  piercing  moifture,  that  is 
apt  eafily  to  infinuatc  itfclf  into  the  pores  of  fome  bodies,  and  thereby  change  their 
texture,  and  fo  their  colour;  or  by  foliciting  the  avolation  of  certain  parts  of  the 
bodies,  to  which  it  is  contiguous ;  or  by  fome  other  way  (which  poffibly  I  may  elfe- 
where  propofe  and  confidcr)  I  have  not  now  the  leifure  to  difcourfe.    And  for  the 
feme  reafon,  though  I  could  add  many  other  inftances,  of  what  I  formerly  noted 
touching  the  emergency  of  rednefsupon  thedigeftion  of  many  bodies,  infomuch  that 
1  have  often  feen  upon  the  borders  ot  France  (and  probably  we  may  have  the  like  in 
England)  a  fort  of  pears,  which  digefted  for  fome  time  with  a  little  wine,  in  a  vcflel 
exactly  clofed,  will  ir>  not  many  hours  appear  throughout  of  a  deep  red  colour  (as. 
2lfo  that  of  the  juice,  wherein  they  arc  ftcwed,  becomes)  but  even  on  pure  and  white 
fait  of  tartar,  pure  fpirit  of  wine,  as  clear  as  rock-water,  will  (as  we  elfewhcre  de- 
clare) by  long  d;gd!ion  acquire  a  rcdnefs  :  though  I  fay  iuch  inftances  might  be  mul- 
tiplied, and  though  there  be  fome  other  obvious  changes  of  colours,  which  happen 
lo  frequently,  that  they  cannot  but  be  as  well  confidcrable  as  notorious  ;  fuch  as  is 
the  bl.cknefs  of  alrr.otr.  all  bodies  burned  in  the  open  air ;  yet  our  hafte  invites  us 
to  rc!ign  you  the  exercile  of  inquiring  into  the  caufes  of  thefe  changes.    And  cer- 
tainly, the  reafon  both  why  the  loots  of  fuch  differing  bodies  are  almoft  all  of  them 
all  black,  why  fo  mu:h  the  greater  part  of  vegetables  Ihould  be  rather  green  than 
«f  nny  other  colour,  and  particularly  (which  more  directly  concerns  the  place)  why- 
gentle 
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gentle  heats  do  fo  frequently  in  chymical  operations  produce  rather  a  rednefs  than 
any  other  colour  in  digelled  menftruums,  not  only  fulphurcous,  as  fpirit  of  wine, 
but  falinc,  as  fpirit  of  vinegar,  may  be  very  well  worth  a  fcrious  enquiry  \  which  I 
(Kail  therefore  recommend  to  Pyropbilus  and  his  ingenious  friends. 

EXPERIMENT  XXXVII. 

T  T  may  feem  fomcwhat  flrange,  that  if  you  take  the  crimfon  folution  of  cochineal,. 
E  or  the  juice  of  black  cherries,  and  of  fome  other  vegetables  that  afford  the  like  co- 
lour (which  becaufe  many  take  but  for  a  deep  red,  we  do  with  them  fometimes  call 
it  fo)  and  let  fome  of  it  fall  upon  a  piece  of  paper,  a  drop  or  two  of  an  acid  fpirit, 
fuch  as  fpirit  of  fait,  or  aqua  fortis,  will  immediately  turn  it  into  a  fair  red.  Whereas, 
if  you  make  an  infufion  of  brazil  in  fair  water,  and  drop  a  little  fpirit  of  fait  or  aqua 
fortis  into  it,  that  will  deftroy  its  rednefs,  and  leave  the  liquor  of  a  yellow  (fometimes 
pale)  1  might  perhaps  plaufibly  enough  fay  on  this  occafion,  that  if  we  confider  the 
cafe  a  little  more  attentively,  we  may  take  notice,  that  the  action  of  the  acid  fpirit 
feems  in  both  cafes  but  to  weaken  the  colour  of  the  liquor  on  which  it  falls.  And 
fo  though  it  defcroy  rednefs  in  the  tincture  of  brazil,  as  well  as  produce  red  in  the 
tincture  of  cochineal,  its  operations  may  be  uniform  enough,  fince  as  crimfon  feema 
be  little  elfe  than  a  very  deep  red,  with  (perhaps)  an  eye  of  blue,  fo  fome  kinds 
of  red  feem  (as  I  have  lately  noted)  to  be  little  elfe  than  heightened  yellow.  And 
confequently  in  fuch  bodies,  the  yellow  feems  to  be  but  a  diluted  red.    And  accord- 
ingly, alralizate  folutions  and  urinous  fpirits,  which  feem  difpofed  to  deepen  the  co- 
lours of  the  juices  and  liquors  of  moft  vegetables,  will  not  only  reftore  the  folution 
of  cochineal  and  the  infufion  of  brazil  to  crimfon,  whence  the  fpirit  of  fait  had 
changed  them  into  a  truer  red  ;  but  will  alfo  (as  I  lately  told  you)  not  only  heighten 
the  yellow  juice  of  madder  into  red,  but  advance  the  red  infufion  of  brazil  to  a  crim- 
fon.   But  I  know  not  whether  it  will  not  be  much  fafer  to  derive  thefe  changes  from 
varied  texture?,  than  certain  kinds  of  bodies ;  and  you  will  perhaps  think  it  worth 
while,  that  I  fhould  add  on  this  occafion,  that  it  may  deferve  fome  fpeculation,  why,, 
notwithftar.ding  what  we  have  been  obferving,  though  blue  and  purple  feem  to  be 
deeper  colours  than  red,  and  therefore  the  juices  of  plants  of  either  of  the  two  former 
colours  may  (congruoufly  enough  to  what  has  been  juft  now  noted)  be  turned  red  by 
fpirit  of  fait  or  aqua  fortis,  yet  blue  iyrup  of  violets  and  fome  purples  mould  both  by 
oil  of  tartar  and  fpirit  of  urine  be  changed  into  green,  which  feems  to  be  not  a  deeper,, 
but  a  more  diluted  colour  than  blue,  if  not  alfo  than  purple. 

EXPERIMENT  XXXVIII. 

JT  would  much  contribute  to  the  hiflory  of  colours,  if  chymifls  would  in  their 
laboratories  take  a  heedful  notice,  and  give  us  a  faithful  account  of  the  colours 
obferved  in  the  fleams  of  bodies  either  fublimed  or  diflilled,  and  of  the  colours  of 
thofc  productions  of  the  fire,  that  ?re  made  up  by  the  coalition  of  thofc  fleams.  As 
(for  inflance)  we  obferve  in  the  diftilling  of  pure  falt-petre,  that  at  a  certain  feafon  of 
the  operation,  the  body,  though  it  feem  either  cryflallir.e,  or  white,  affords  very  red; 
fumes :  whereas  though  vitriol  be  green  or  blue,  the  fpirit  of  it  is  obferved  to  come 
over  in  whitifh  fumes.  The  like  colour  1  have  taken  notice  of  in  the  fumes  of  feveralt 
other  concretes  of  differing  colour;,  and  natures,  cfpccially  when  diflilled  with  flrong 
fires.  And  wc  elfewhcrc'  note,  thai  even  foot,  as  black  as  it  is,  has  filled  our  re- 
ceivers 
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ceivers  with  fuch  copious  white  fumes,  that  they  fcemcd  to  have  had  their  infidca 
waihed  with  milk.    And  no  kfs  obfervable  may  be  the  diftilled  liquors,  into  which 
fuch  fumes  convene  (for  though  we  will  not  deny,  that  by  (kill  and  care  a  reddiih 
liquor  may  be  obtained  from  nitre)  yet  the  common  fpirit  of  it,  in  the  making  even 
of  which,  ftorc  of  thefe  red  fumes  are  wont  to  pais  over  into  the  receiver,  appears 
not  to  be  at  all  red.    And  befides,  that  neither  the  fpirit  of  vitriol,  nor  that  or  foot 
is  any  thing  white ;  and,  bcfides  alfo,  that  as  far  as  1  have  obferved,  moft  (for  I  fay 
not  all)  of  the  empyreumatical  oils  of  wood,  and  other  concretes,  are  either  of  a  deep 
red,  or  of  a  colour  between  red  and  black  i  bcfides  this,  I  fay,  it  is  very  remarkable, 
that  notwichftanding  that  great  variety  of  colours  to  be  met  with  in  the  herbs,  flowers, 
and  other  bodies  wont  to  be  diftilled  in  babut;  yet  (as  far  at  leaft  as  our  common 
diftillers'  experience  rcacheth)  all  the  waters  and  fpirits  that  lirft  come  over  by  that  way 
of  diftillation,  leave  the  colours  of  their  concretes  behind  them,  though  indeed  there 
be  one  or  two  vegetables  not  commonly  taken  notice  of,  whole  diftilled  liquors  I  die- 
where  obferve  to  carry  over  the  tinfture  of  the  concrete  with  them.    And  as  inxli- 
filiations,  fo  in  fublimations,  it  were  worth  while  to  take  notice  of  what  comes  up, 
in  reference  to  our  prefcnt  Icope,  but  purpofcly  performing  them  (as  I  have  in  fomc 
cafes  done)  in  conveniently  (haped  glaffes,  that  the  colour  of  the  afcending  fumes  may 
be  difcerned ;  for  it  may  afford  a  Naturalift  good  information  to  obferve  the  con- 
gruities  or  the  differences  betwixt  the  colours  of  the  afcending  fumes,  and  thofe  of 
the  flowers  they  compofe  by  their  convention.    For  it  is  evident,  that  thefe  flowers  do 
many  of  them,  in  point  of  colour,  much  differ,  not  only  from  one  another,  but  oft- 
times  from  the  concretes  diat  afforded  them.    Thus  (not  here  to  repeat  what  J  for- 
merly noted  of  the  black  foots  of  very  differingly  coloured  bodies)  though  carophirc 
and  brimftone  afford  flowers  much  of  their  own  colour,  fave  that  thofe  of  brimftonc 
are  wont  to  be  a  little  paler,  than  the  lumps  that  yielded  them ;  yet  even  of  red  ben- 
zoin, that  fublimed  fubftance,  which  thy  mills  call  its  flowers,  is  wont  to  be  white  or 
whitifh.    And  to  omit  other  inftances,  even  one  and  the  lame  black  mineral,  anti- 
mony, may  be  made  to  afford  flowers,  fome  of  them  red,  and  fome  grey,  and,  which 
is  more  ftrange,  fome  of  them  purely  white.    And  it  is  the  prescription  of  feme 
glafs  men  by  exquifitely  mingling  a  convenient  proportion  of  brimftone,  ul  armoniac, 
and  quickfilver,  and  fubliming  them  together,  to  make  a  fublimatc  of  an  excellent 
blue  -,  and  though  having  caulcd  the  experiment  to  be  made,  we  found  the  produced 
fublimate  to  be  far  from  being  of  a  lovely  colour  (as  was  promifed)  that  here  and  tliere 
it  fecmed  blucilh,  and  at  lead  was  of  a  colour  differing  enough  from  cither  of  the 
ingredients,  which  is  fufEcient  for  our  prefent  purpofe.    But  a  much  finer  colour  is 
promifed  by  fomc  of  the  empirics,  that  pretend  to  fecrcts,  who  tell  us,  that  orpiment 
being  fublimed,  will  afford  among  the  parts  of  it  that  fly  upward,  fome  little  mafles, 
which,  though  the  mineral  itfelf  be  of  a  good  yellow,  will  be  red  enough  to  emulate 
rubies,  both  in  colour  and  tranflucency.  And  this  experiment  may,  for  aught  I  know, 
fomctimes  fucceed ;  for  I  remember,'  that  having  in  a  fmall  bolt-head  purpofcly  fub- 
limed fome  powdered  orpiment,  we  could  in  the  lower  part  of  the  fublimate  dilcern 
here  and  there  fome  reddiih  lines,  though  much  of  the  upper  part  of  the  fubli- 
mate confifted  of  a  matter,  which  was  not  alone  purely  yellow,  but  tranfparent 
almoft  like  a  powder.    And  we  have  alfo  this  way  obtained  a  fublimate,  the  lower 
part  whereof  though  it  confided  not  of  rubies,  yet  the  fmall  pieces  of  ir,  which  were 
numerous  enough,  were  of  a  pleafant  reddiih  colour,  and  gliflcred  very  prettily. 
But  to  infift  on  fuch  kind  of  tn-tls  and  observations  (where  the  afcending  fumes  of 
bodies  differ  in  colour  from  the  bodies  thcmfclvcs)  though  it  might  indeed  enrich  the 
;  3  hiftory 
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hiftory  of  colours,  would  rob  mc  of  too  much  of  the  little  time  I  have  to  difpatch 
what  I  have  further  to  tell  you  concerning  them. 

EXPERIMENT  XXXIX. 

TAKE  the  dried  buds  (or  bloffoms)  of  the  pomegranate  tree  (which  are  com- 
monly called  in  the  fhops  Balauftiums  \)  pull  off  the  reddilh  leaves,  and  by  a  gentle 
ebullition  of  them  in  fair  water,  or  by  a  competent  infufion  of  them  in  like  water  well 
heated,  extract  a  faint  reddilh  tincture ;  which,  if  the  liquor  be  turbid,  you  may 
clarify  it  by  filtrating  it.  Into  this,  if  you  pour  a  little  good  fpirit  of  urine,  or  fome 
other  fpirit  abounding  in  the  like  fort  of  volatile  falts,  the  mixture  will  prefently  turn 
of  a  darkUh  green  colour ,  but  if  inftead  of  the  forementioned  liquor,  you  drop 
into  the  Gmple  infufion  a  little  rectified  fpirit  of  lea-felt,  the  pale  and  almoft  colour* 
lefs  liquor  will  immediately  not  only  grow  more  tranfparent,  but  acquire  a  high  red- 
nefs, like  that  of  rich  claret  wine j  which  fo  fuddenly  acquired  colour  may  as  quickly 
be  deftroyed,  and  turned  into  a  dirty  blueilh  green,  by  the  affufion  of  a  competent 
quantity  of  the  abovementioned  fpirit  of  urine. 

ANNOTATION. 

THIS  experiment  may  bring  fome  light  to,,  and  receive  fome  from  a  couple  of 
other  experiments,  that  I  remember  I  have  met  with  in  the  ingenious  Gajfcn- 
dus'%  animadverfions  upon  Efic«rusy%  philofophy,  whilft  I  was  turning  over  the  leaves 
of  thofe  learned  commentaries,  (my  eyes  being  too  weak  to  let  me  read  fuch  volu- 
minous books  quite  through)  and  I  the  lefs  fcruple  (nowithftanding  my  contrary 
cuftom  in  this  treatife)  to  fet  down  thefc  experiments  of  another,  becaufe  I  mail 
a  little  improve  the  latter  of  them,  and  becaufe  by  comparing  therewith  that  which 
I  have  I  aft  cited,  we  may  be  aflifted  to  conjecture  upon  what  account  it  is,  that  oil 
of  vitriol  heightens  the  tincture  of  red-rofe  leaves,  fince  fpirit  of  fait,  which  is  a 
highly  acid  menftruum,  but  otherwife  differing  enough  from  oil  of  vitriol,  does  the 
fame  thing.    Our  author's  experiments  then,  as  we  made  them,  are  thefe  :  We  took 
about  a  glafs-full  of  lukewarm  water,  and  in  it  Immerged  a  quantity  of  the  leaves 
of  fenna,  and  prefently  upon  the  immerfion  there  did  not  appear  any  redrtefs  in  the 
water,  but  dropping  into  it  a  little  oil  of  tartar,  the  liquor  ioon  difcovered  a  rednefs 
to  the  watchful  eye ;  whereas  by  a  little  of  that  acid  liquor  of  vitriol,  which  is  like 
the  former  undeservedly  called  oil,  fuch  a  colour  would  not  be  extracted  from  the 
infufed  fenna.    On  the  other  fide,  we  took  fome  red-rofe  leaves  dried,  and  having 
(haken  them  into  a  glafs  of  fair  water,  they  imparted  to  it  no  rednefs,  but  upon  the 
affufion  of  a  little  oil  of  vitriol  the  water  was  immediately  turned  red,  which  it  would  V* 
not  have  been,  if  inftead  of  oil  of  vitriol,  we  had  employed  oil  of  tartar  to  produce 
that  colour.    That  thefe  were  Gaffendus  his  experiments,  I  partly  remember,  and  was 
affured  by  a  friend,  who  lately  tranferibed  them  out  of  Gaffendtu  his  book,  which,  I 
therefore  add,  becaufe  I  have  not  now  that  book  at  hand.  And  the  defign  of  Gaffendus 
in  thefe  experiments  our  friend  affirms  to  be,  to  prove,  that  of  things  not  red  a 
rednefs  may  be  made  only  by  mixture,  and  the  varied  pofition  of  parts,  wherein  the 
do&rinc  of  that  fubtile  philofophcr  doth  not  a  little  authorize  what  we  have  formerly 
delivered  concerning  the  emergency  and  change  of  colours.    But  the  inftances,  that 
we  have  out  of  him  let  down,  fcem  not  to  be  the  moll  eminent,  that  may  be  pro- 
duced of  this  truth :  for  our  next  experiment  will  fhew  the  produflioa  of  fcveral  co- 
Jours, 
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lours  out  of  liquors,  which  have  not  any  of  them  any  fuch  colour,  nor  indeed  any 
difccrnablc  one  at  all.  And  whereas  though  our  author  tells  us,  that  there  was  no 
rednefs  either  in  the  water,  or  the  leaves  of  ferna,  or  the  oil  of  tartar  ;  and  though 
it  be  true,  that  the  predominant  colour  of  the  l  aves  of  fenna  be  another  than  red, 
yet  we  have  tried,  that  by  fteeping  that  plant  a  night  even  in  cold  water,  it  would 
afford  a  very  deep  yellow  or  reddifh  tincture  without  the  help  of  the  oil  of  tartar, 
which  feems  to  do  little  more  tlun  aflTift  the  water  to  extract  more  nimbly  a  plenty  of 
that  red  tincture,  wherewith  the  leaves  of  fenna  do  of  themfelvcs  abound,  and  having 
taken  off  the  tincture  of  fenna,  made  only  with  fair  water,  before  it  grew  to  be  red- 
difh, and  decanted  it  from  the  leaves,  we  could  not  perceive,  that  by  dropping  fome 
oil  of  tartar  into  it,  that  colour  was  confulerable,  though  it  were  a  little  heightened 
into  a  rednefs,  which  might  have  been  expected,  if  the  particles  of  the  oil  did  cmi-  * 
ncntly  co-operate,  otherwife  than  we  have  expreffed,  to  the  production  of  this 
rednefs. 

And  as  for  the  experiment  with  red-rofc  leaves,  the  fame  thing  may  be  allcdgcd ; 
for  we  found  that  fuch  leaves,  by  bare  infufion  for  a  night  and  day  in  fair  water,  did 
afford  us  a  tincture  bordering  at  lcaft  upon  rednefs ;  and  that  colour  being  confpi- 
cuous  in  the  leaves  themfelvcs,  would  no:  by  fome  feem  fo  much  to  be  produced  as 
to  be  extracted  by  the  affufion  of  oil  of  vitriol.    And  the  experiment  tried  with  the 
dry  leaves  of  damafk  rofes  fucceeded  but  imperfectly,  but  that  is  indeed  obfervable 
to  our  author's  pupole,  that  oil  of  tartar  will  not  perform  in  this  experiment  what 
oil  of  vitriol  doth  :  but  becaufc  this  laft  named  liquor  is  not  fo  cafily  to  be  had,  give 
me  leave  to  advertife  you,  that  the  experiment  will  fuccccd,  if  inftead  of  it  you  em- 
ploy aqua  fortis.    And  though  fome  trials  of  our  own  formerly  made,  and  others 
cafily  dcducible  from  what  we  have  already  delivered,  about  the  different  families  and 
operations  of  fait,  might  enable  us  to  prefent  you  an  experiment  upon  red-rofc  leaves, 
more  accommodated  to  our  author's  purpole  than  that  which  he  hath  given  us ;  yet 
our  reverence  to  fo  candid  a  philofopher,  invites  us  rather  to  improve  his  experi- 
ment, than  fubftitute  another  in  its  place.    Take  therefore  of  the  tincture  of  rcd- 
rofe  leaves,  (for  with -damafk-rofe  leaves  the  experiment  fucccedeth  not  well)  made 
as  before  hath  been  taught  with  a  little  oil  of  vitriol,  and  a  good  quantity  of  fair 
water  ;  pour  off  this  liquor  into  a  clear  phial  half  filled  with  limpid  water,  till  the 
water  held  againft  the  light  have  acquired  a  competent  rednefs,  without  lofing  its 
tranfparency  ;  into  this  tincture  drop  leifurely  a  little  good  fpirit  of  urine,  and  mak- 
ing the  phial,  which  you  mult  ftill  hold  againft  the  light,  you  fhall  fee  the  red  liquor 
immediately  turned  into  a  fine  greenifh  blue,  which  colour  was  not  to  be  found  in 
any  of  the  bodies,  upon  whofc  mixture  it  emerged  :  and  this  change-  is  the  more 
obfervable,  becaufe  in  many  bodies  the  degenerating  of  blue  into  red  is  ufual  enough,  • 
but  the  turning  of  red  into  blue  is  very  unfrequent.    If  a:  every  drop  of  fpirit  of 
urine  you  fhake  the  vial  containing  the  red  tincture,  you  may  delightfully  oblervc  a 
pretty  variety  of  colours  in  the  palfage  of  that  tincture  from  a'  red  to  a  blue,  and 
Jbmetimes  we  have  this  way  hit  upon  fvtch  a  liquor,  as  being  looked  upon  againft 
and  from  the  light,  did  feem  faintly  to  emulate  the  abovemcntioned  tincture  of 
Lignum  Nepbrituum.    And  if  you  make  the  tincture  of  rcd-rofes  very  high,  and, 
without  diluting  it  with  fair  water,  pour  on  the  fpirit  of  urine,  you  may,  have  a 
blue  fo  deep  as  to  make  the  liquor  opacous;  but  being  dropt  upon  white  paper,  the 
colour  will  foon  difclolc  itfclf.    Alfo  having  made  the  red,  and  confequrntly  the  blue 
Tincture  very  tranfparent,  and  fuffcred  it  to  reft  in  a  fmall  open  phial  for  a  day  or 
nvo,  we  found,  according  to  our  conjecture,  that  not  only  the  blue  but  the  red  co- 
lour 
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lour  alfo  vaniflied  ;  the  clear  liquor  being  of  a  bright  amber  colour,  at  the  bottom 
of  which  fubfided  a  light,  but  copious  rcculency  of  almoft:  the  fame  colour,  which 
fcems  to  be  nothing  but  the  tin&cd  parts  of  the  rofe-leaves  drawn  out  by  the  acid 
•fpirits  of  the  oil  of  vitriol,  and  precipitated  by  the  volatile  fait  of  the  fpirit  of  urine  : 
which  makes  it  the  more  probable,  that  the  rcdnefs  drawn  by  the  oil  of  vitriol,  was 
at  leaft  as  well  an  extraction  of  the  tinging  parts  of  the  rofes,  as  a  production  of 
rednefs.  And  laftly,  if  you  be  deftitute  of  fpirit  of  urine,  you  may  change  the  colour 
of  the  tincture  of  rofes  with  many  other  fulphureous  falts,  as  a  ftrong  folution  of  pot- 
afhes,  oil  of  tartar,  fc?c.  which  yet  are  fcldom  fo  free  from  feculency,  as  the  fpirituous 
parts  of  urine  become  by  repeated  diftillation. 

ANNOTATION. 

this  occafion,  I  call  to  mind,  that  I  found  a  way  of  producing,  though  not 
\_J  the  fame  kind  of  blue,  as  I  have  been  mentioning,  yet  a  colour  near  of  kin  to 
h,  namely,  a  fair  purple,  by  employing  a  liquor  not  made  red  by  art,  inftead  of  the 
tincture  of  red-rofes  made  with  an  acid  fpirit :  and  my  way  was,  only  to  take  log- 
wood (a  wood  very  well  known  to  dyers)  having  by  infufing  the  powder  of  it  a  while 
in  fair  water  made  that  liquor  red,  I  dropt  into  it  a  tantillum  of  an  urinous  fpirit,  as 
that  of  fal  armoniac  (and  I  have  done  the  fame  thing  with  an  alcali)  by  which  the 
colour  was  in  a  moment  turned  into  a  rich,  and  lovely  purple.  But  care  mult  be  had, 
that  you  let  not  fall  into  a  fpoonful  above  two  or  three  drops,  left  the  colour  become 
fo  deep,  as  to  make  the  liquor  too  opacous.  And  (to  antwer  the  other  part  of  Gaf- 
fendus  his  experiment)  if,  inftead  of  fair  water,  I  infufed  the  logwood  in  water  made 
fomewhat  four  by  the  acid  fpirit  of  fait,  I  Ihould  obtain  neither  a  purple  liquor,  nor 
a  red,  but  only  a  yellow  one. 

EXPERIMENT  XL. 

TH  E  experiment  I  am  now  to  mention  to  you,  Pyrepbilus^  is  that  which  both 
you,  and  all  the  other  Virtuofi  that  have  feen  it,  have  been  pleafed  to  think 
-  very  ft  range-,  and  indeed  of  all  the  experiments  of  colours  I  have  yet  met  with,  it 
fcems  to  be  the  fitted  to  recommend  the  doctrine  propofed  in  this  treatife,  and  to  ftiew 
that  we  need  not  fuppofe,  that  all  colours  mult  neccflarily  be  inherent  qualities,  flow- 
ing from  the  fubftantial  forms  of  the  bodies  they  are  faid  to  belong  to,  fince  by  a 
bare  mechanical  change  of  texture  in  the  minute  parts  of  bodies,  two  colours  may 
in  a  moment  be  generated  quite  de  ncjo,  and  utterly  deftroyed.  For  there  is  this 
difference  betwixt  the  following  experiment,  and  moftof  the  others  delivered  in  thefe 
papers,  that  in  this,  the  colour  that  the  body  already  had,  is  not  changed  into  an- 
other, but  betwixt  two  bodies,  each  of  them  apart  devoid  of  colour,  there  is  in  a 
moment  generated  a  very  deep  colour,  and  which,  if  it  were  let  alone,  would  be  per- 
manent j  and  yet  by  a  very  1'mall  parcel  of  a  third  body,  that  has  no  colour  of  its 
own  (left  fome  may  pretend  I  know  not  what  antipathy  betwixt  colours)  this  other- 
wife  permanent  colour  will  be  in  another  trice  fo  quite  deftroyed,  that  there  will 
remain  no  footfteps  cither  of  it  or  of  any  other  colour  in  the  whole  mixture. 

The  experiment  is  very  ealy,  and  it  is  thus  performed:  take  good  common  fub- 
limate,  and  fully  fatiatc  with  it  whit  quantity  of  water  you  pleafe,  fikrc  the  folution 
carefully  through  clean  and  dole  paper,  that  it  may  drop  down  as  clear  and  colour- 
less as  fountain  water.    Thin,  when  you'll  fluw  ihc  expcr.n  cut,  put  of  it  about  a 
Vol.  I.  5  E  lpoonful 
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fpoonful  into  a  (mail  wine- glafs,  or  any  other  convenient  vefiel  made  of  clear  glafr. 
and  dropping  in  three  or  four  drops  of  good  oil  of  tartar  per  driiyuium,  well  fiured, 
that  it  may  hkewife  be  without  colour :  thefe  two  limpid  liquors  will  in  the  twinkling 
of  an  eye  turn  into  an  opacous  mixture  of  a  deep  orange  colour,  which  by  keeping 
the  elats  continually  making  in  your  hand,  you  mud  prefcrve  from  fettling  too  loon- 
to  the  bottom  •,  and  when  the  fpeclators  luve  [a  little  beheld  this  firft:  change,  then 
you  mud  prefently  drop  in  about  four  or  five  drops  of  the  oil  of  vitriol,  and  con- 
tinuing to  (hake  the  glafs  pretty  ftrongly,  that  it  may  the  nimbler  diffufe  itfelf,  the 
whole  colour,  if  you  have  gone  fldlfully  to  work,  will  immediately  difappear,  and 
all  the  liquor  in  the  glafs  will  be  clear  and  colourlefs  as  before,  without  lb  much  as  a 
fediment  at  the  bottom.  But  for  the  more  graceful  trial  of  this  experiment,  it  will 
not  be  amid  to  obfervc,  firft,  that  there  ftiould  not  be  taken  too  much  of  the  folution  of 
fublimate,  nor  too  much  of  the  oil  of  tartar  dropped  in,  to  avoid  the  neceflity  of 
putting  in  fo  much  oil  of  vitriol  as  may  make  an  ebullition,  and  perhaps  run  over 
the  glafs.  Secondly,  that  it  is  convenient  to  keep  the  glafs  always  a  little  Ihaking, 
both  for  the  better  mixing  of  the  liquors,  and  to  keep  the  yellow  fubftance  from  fub- 
fiding,  which  clfe  it  would  in  a  fhort  time  do ;  though  when  it  is  fubfided  it  will 
retain  its  colour,  and  alfo  be  capable  of  being  deprived  of  it  by  the  oil  newly  men- 
tioned. Thirdly,  that  if  any  yellow  matter  nick  at  the  fides  of  the  glafs,  it  is  but 
inclining  the  glafs,  till  the  clarified  liquor  can  wafti  along  it,  and  the  liquor  will  pre- 
fently imbibe  it,  and  deprive  it  of  its  colour. 

Many  have  fometimes  wondered,  how  i  came  to  light  upon  this  experiment ;  but 
the  notions  or  conjectures  I  have  about  the  differing  natures  of  the  leveral  tribes  of 
ialts,  having  led  me  to  devife  the  experiment,  it  will  not  be  difficult  for  me  to  give 
you  the  chymical  reafon,  if  I  may  fo  fpeak,  of  the  phenomenon.    Having  then  ob- 
served, that  mercury,  being  diffolved  in  fome  menftruums,  would  yield  a  dark  yellow 
precipitate,  and  fuppofing  that,  as  to  this,  common  water,  and  the  falts  that  ftick 
to  the  mercury  would  be  equivalent  to  thofe  acid  menftruums,  which  work  upon  the 
quickfilvcr,  upon  the  account  of  their  faline  particles,  I  fubftituted  a  folution  of  fub- 
limate in  fair  water,  inftead  of  a  folution  of  mercury  in  aqua  fortis,  or  fpirit  of 
nitre,  that  fimplc  folution  being  both  clearer  and  free  from  that  very  offenfive  fmell, 
which  accompanies  the  folutions  of  mercury  made  with  thofe  other  corrofivc  liquors. 
Then  I  conlidcred,  that  that  which  makes  the  yellow  colour,  is  indeed  but  a  pre- 
cipitate made  by  the  means  of  the  oil  of  tartar,  which  we  drop  in,  and  which,  as  the 
chynufts  know,  does  generally  precipitate  metalline  bodies  corroded  by  acid  falts : 
fo  that  the  colour  in  our  cafe  refults  from  the  coalition  of  the  mercurial  particles  with 
the  faline  ones,  wherewith  they  Were  formerly  afibciatcd,  and  with  the  alcalizatc  par- 
ticles of  the  fait  of  tartar  that  fwim  up  and  down  in  the  oil.    Wherefore  confiderincr 
alio,  that  very  many  of  the  effects  of  lixiviate  liquors,  upon  the  folutions  of  other 
bodies,  may  be  deftroyed  by  acid  menftruums,  as  I  elfewhere  more  particularly  de- 
clare, I  concluded,  that  if  I  chofc  a  very  potently  acid  liquor,  which  by  its  incifive 
power  might  undo  the  work  of  the  oil  of  tartar,  and  dilperfe  again  thofe  particles, 
which  the  other  had  by  precipitation  afibciatcd,  into  fuch  minute  corpufcles  as  were 
before  fingly  inconfyicuous,  they  would  become  inconlpicuous  again,  and  conic- 
quently  leave  the  liquor  as  colourlefs  as  before  the  precipitation  was  made. 

This,  as  I  faid,  PxropbiluSy  fcems  to  be  the  chymical  reafon  of  this  experiment  j 
that  is,  fuch  a  reafon,  as,  fuppofing  the  truth  of  thofe  chymical  notions  I  have  elfe- 
where I  hope  evinced,  may  give  fuch  an  account  of  the  phenomena  as  chymical  no- 
tions can  fupply  us  with :  but  I  both  here  and  elfewhere  make  ufe  of  this  way  of 
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Speaking,  to  intimate  that  I  am  fufficicndy  aware  of  the  difference  betwixt  a  chymical 
explication  of  a  phenomenon,  and  one  that  is  truly  philofophical  or  mechanical  •,  as 
in  our  prefent  cafe,  I  tell  you  fomething,  when  I  tell  you  that  the  yellowncfs  of  the 
mercurial  folution,  and  the  oil  of  tartar,  is  produced  by  the  precipitation  occafioned 
by  the  aftufion  of  the  latter  of  thofe  liquors,  and  that  the  deftru&ion  of  the  colour 
proceeds  from  the  diffipation  of  that  curdled  matter,  whofe  texture  is  deftroyed,  and 
which  is  diflblved  into  minute  and  invifible  particles  by  the  potently  acid  menftruum : 
which  is  the  rcafon,  why  there  remains  no  fediment  in  the  bottom,  becaufc  the  infufed 
oil  takes  it  up,  and  refolves  it  into  hidden  or  invifible  parts,  as  water  docs  fait  or 
fugar.  But  when  I  have  told  you  all  this,  I  am  far  from  thinking  I  have  told  all 
that  fuch  an  inquifitive  perfon  as  yourfclf  would  know :  for  I  prefumc  you  would 
defire,  as  well  as  I,  to  learn  (at  lead)  why  the  particles  of  the  mercury,  of  the  tartar, 
and  of  the  acid  falts  convening' together,  fhould  make  rather  an  orange  colour  than  a 
red,  or  a  blue,  or  a  green,  for  it  is  not  enough  to  fay  what  I  related  a  little  before, 
that  divers  mercurial  folutions,  though  otherwife  made,  would  yield  a  yellow  preci- 
pitate, becaufc  the  quettion  will  recur  concerning  them  j  and  to  give  it  a  latisfa&ory 
anfwer,  is,  I  freely  acknowledge,  more  than  I  dare  as  yet  pretend  to. 

But  to  confirm  my  conjecture  about  the  chymical  .rcafon  of  our  experiment,  I  may 
add,  that  as  I  have  (viz.  pag.  n.  of  this  treadle )  elfe where  (on  another  occafjon) 
told  you,  with  falinc  liquors  of  another  kind  and  nature  than  fait  of  tartar  (namely, 
with  fpirit  of  urine,  and  liquors  of  kin  to  that)  I  can  make  the  mercury  precipitate 
out  of  the  firft  fimple  folution  quite  of  another  colour  than  that  hitherto  mentioned  > 
nay,  if  inftead  of  altering  the  precipitating  liquor,  I  altered  die  texture  of  the  fub- 
limate  in  fuch  a  way  as  my  notions  about  fait  required,  I  could  produce  the  fame 
phenomenon.  For  having  purpofely  fublimed  together  equal  parts  (or  thereabout) 
of  fal  armoniac  and  fublimate,  firft  diligently  mixed,  the  afcending  flowers  being 
diffolved  in  fair  water,  and  filtred,  gave  a  folution  limpid  and  cojourlefs,  like  that  of 
the  other  fublimates,  and  yet  an  alcaly  dropped  into  this  liquor  did  not  turn  it  yellow 
but  white.  And  upon  the  fame  grounds  we  may  with  quickfilver,  without  the  help 
of  common  fublimate,  prepare  another  fort  of  flowers  diflbluble  in  water  without 
difcolouring  it,  with  which  I  could  likewifc  do  what  I  newly  mendojied }  to  which  I 
'fhall  add  (what  poflibly  you  will  fomewhat  wonder  at)  that  fo  much  does  the  colour 
depend  upon  the  texture  refulting  from  the  convention  of  the  fevcral  forts  of  cor- 
pufcles,  that  though,  in  our  experiment,  oil  of  vitriol  deflroys  the  yellow  colour, 
yet  with  quickfilver  and  fair  water,  by  the  help  of  oil  of  vitriol  alone,  we  may  eafily 
make  a  kind  of  precipitate  of  a  fair  and  permanent  yellow,  as  you  will  ere  long  (in 
the  forty  lecond  experiment  of  this  third  part)  be  taught.  And  I  may  further  add, 
that  I  chofe  oil  of  vitriol,  not  fo  much  for  any  other  or  peculiar  quality,  as  for  its 
being,  w  hen  it  is  well  rectified  (which  it  is  fomewhat  hazardous  to  bring  it  to  be)  not 
only  devoid  of  colour  and  ill  fmclls,  but  extremely  ftrongand  incifive.  For  though 
common  and  undcphlcgmatcd  aqua  fortis  will  not  perform  the  fame  thing  well,  yet 
that  which  is  made  exceeding  llrong,  by  being  carefully  dephlegmed,  will  do  it  pretty 
well,  though  not  fo  well  as  oil  of  vitriol ;  which  is  fo  itrong,  that  even  without  recti- 
fication it  may  for  a  need  be  made  ufe  of.  1  will  not  here  tell  you  what  I  have  tried, 
that  I  may  be  able  to  deprive  at  plcalure  the  precipitate  that  one  of  the  fulphurcous 
liquors  had  made,  by  the  copious  affufion  of  the  e-ther  i  beeaule  I  found,  though 
this  experiment  is  too  ticklifh  to  let  me  give  a  full  account  of  it  in  few  words,  1  fhall 
therefore  tell  you,  that  it  is  not  only  for  once,  that  the  other  above-mentioned  ex- 
periment may  be  made,  the  fame  numerical  parcels  of  liquor  being  ftill  employed  in 
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it.  For  after  I  have  clarified  the  orange-coloured  liquor,  by  the  addition  of  as  little 
of  the  oil  of  vitriol  as  will  fuffice  to  perform  the  effect,  I  can  again  at  pleafure  re- 
produce the  opacous  colour,  by  the  dropping  in  of  frcfti  oil  of  tartar,  and  deltroy 
it  again  by  the  re-affufion  of  more  of  the  acid  menftruum  ;  and  yet  oftener,  if  I 
pleafe,  can  I  with  thefe  two  contrariant  liquors  recall  and  difperle  the  colour,  though 
by  reafon  of  the  addition  of  fo  much  new  liquor,  in  reference  to  the  mercurial  par- 
ticles, the  colour  will  at  length  appear  more  dilute  and  faint. 

An  Improvtmtnt  cf  the  fortieth  Experiment. 

AN  D,  Pyropbilus,  to  confirm  yet  further  the  notions  that  led  me  to  think  on  the 
propoled  experiment,  I  {hall  acquaint  you  with  another  j  which,  when  I  had 
conveniency,  I  have  fometimes  added  to  it,  and  which  has  to  the  fpeftators  appeared 
little  lefe  odd  than  the  firft.    And  though  becaufc  the  liquor,  requifite  to  make  the 
trial  fucceed  well,  muft  be  on  purpofc  prepared  anew  a  while  before,  becaufc  it  will 
not  long  retain  its  fitnefs  for  this  work,  I  do  but  fcldom  annex  this  experiment  to  the 
other  j  yet  I  {hall  tell  you  how  I  devifed  it,  and  how  I  make  it.    If  you  boil  crude 
antimony  in  a  ftrong  and  clear  lixivium,  you  {hall  feparatc  a  fubftance  from  it,  which 
fome  modern  chymifts  are  pleated  to  call  its  fulphur,  but  how  defervedly  I  {hall  not 
here  examine,  having  clfcwhcrc  done  it  in  an  opportune  place   wherefore  I  {hall  now 
but  need  to  take  notice,  that  when  this  fuppofed  fulphur  (not  now  to  call  it  rather 
a  kind  of  crocus)  is  let  fall  by  the  liquor  upon  its  refrigeration,  it  often  fettles  in 
flakes,  or  fuch-like  parcels  of  a  yellow  fubftance  (which  being  by  the  precedent  dif- 
folution  reduced  into  minute  parts,  may  peradventure  be  made  to  take  fire  much 
more  eafily  than  the  groffcr  powder  of  unprepared  antimony  would  have  done.)  Con- 
lidering  therefore,  that  common  fulphur  boiled  in  a  lixivium,  may  be  precipitated 
out  of  it  by  rhenilh-wine  or  white-wine,  which  are  fourilh  liquors,  and  have  in  them, 
as  I  elfewhere  {hew,  an  acid  fait  ■,  and  having  found  alio  by  trial,  that  with  other 
acid  liquors  I  could  precipitate  out  of  lixiviate  foh/ents  fome  other  mineral  concre- 
tions abounding  with  fulphurcous  parts,  of  which  fort  is  crude  antimony  ;  I  conclud- 
ed it  to  be  eafy  to  precipitate  the  antimony  diflblved,  as  was  lately  mentioned,  with 
the  acid  oil  of  vitriol.    And  though  common  fulphur  yields  a  white  precipitate,  which 
the  chymifts  call  lac  fulpburis,  yet  I  fuppofed  the  precipitated  antimony  would  be  of  a 
deep  yellow  colour,  as  well  if  made  with  oil  of  vitriol,  as  if  made  only  by  refrigera- 
tion and  length  of  time.    From  this  it  was  eafy  to  deduce  this  experiment,  that  it  you 
put  into  one  glafs  fome  of  the  frclhly  impregnated  and  filtrated  folution  of  antimony, 
and  into  another  fome  of  the  orange- coloured  mixture  (which  I  formerly  {hewed  you 
how  to  make  with  a  mercurial  folution  and  oil  of  tartar)  a  few  drops  or  oil  of  vitriol 
dropped  into  the  laft  mentioned  glafs  would,  as  I  told  you  before,  turn  the  deep  yel- 
low mixture  into  a  clear  liquor-,  whereas  a  little  of  the  fame  oil  dropped  out  of  the 
fame  phial  into  the  other  glafs,  would  prefently  (but  not  without  fome  ill  fcent)  turn 
the  moderately  clear  folution  into  a  deep  yellow  fubftance.    But  this,  as  I  laid,  ftic- 
cceds  not  well,  unkfs  you  employ  a  lixivium  that  has  but  newly  diftblved  antimony, 
and  has  not  yet  let  it  fall.    But  yet  in  fummer-time,  if  your  lixivium  have  been  duly 
impregnated  and  well  filtred  after  it  is  quite  cold,  it  will  for  {bme  days  (perhaps  much 
longer  than  I  had  occafion  to  try)  retain  antimony  enough  to  exhibit,  upon  the  affufion 
of  the  corroGve  oil,  as  much  of  a  good  yellow  fubftance  as  is  ncceffary  to  fatisfy  the 
beholders  of  the  poffibil'uy  of  the  experiment. 
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Reflexions  upon  the  XLtb  experiment,  compared  with  the  Xlb  and  XXtb. 

TH  E  knowledge  of  the  diftinclion  of  falts  which  we  have  propofed,  whereby 
they  are  ditenminated  into  acid,  volatile,  or  falfugi  nous  (if  I  may  for  diftin&ion 
fake  fo  call  the  fugitive  falts  of  animal  fubftances)  and  taxed  or  alcalizate,  may  poffibly 
(by  that  little  part  which  we  have  already  delivered,  of  what  we  could  fay  of  its 
applicablcncfs)  appear  of  fo  much  ufe  in  natural  philofophy  (efpecially  in  the  pra&ic 
part  of  it)  that  I  doubt  not  but  it  will  be  no  unwelcome  corollary  of  the  preceding 
experiment,  if  by  the  help  of  it  I  teach  you  to  diftinguifh  which  of  thofe  falts  is  pre- 
dominant in  chymical  liquors,  as  well  as  whether  any  of  them  be  fo  or  not.  For 
though  in  our  notes  upon  the  tenth  and  twentieth  experiments  I  have  fliown  you  a 
way,  by  means  of  the  tincture  of  Lignum  Nepbriti cum,  or  of  fyrup  of  violets,  to  dif- 
cover  whether  a  propounded  fait  be  acid  or  not ;  yet  you  can  thereby  only  find  in 
general  that  fuch  and  fuch  falts  belong  not  to  the  tribe  of  acids,  but  cannot  deter- 
mine whether  they  belong  to  the  tribe  of  urinous  fairs  (under  which,  for  diftinction 
fake,  I  comprehend  all  thofe  volatile  falts  of  animal  or  other  fubftances  that  are  con- 
trary to  acids)  or  to  that  of  alcalies.    For  as  well  the  one  as  the  other  of  thefe  falino- 
fulphurcous  falts  will  reftorc  the  ceruleous  colour  to  the  tincture  of  Lignum  Nepbri- 
ticumy  and  turn  that  of  fyrup  of  violets  into  green.    Wherefore  this  XLth  experi- 
ment does  opportunely  lupply  the  deficiency  of  thofe.    For  being  folicitous  to  find 
out  fome  ready  ways  of  difcriminating  the  tribes  of  chymical  falts,  I  found  that  all 
thofe  I  thought  fit  to  make  trial  of,  would,  if  they  were  of  a  lixiviate  nature,  make 
with  fublimate  duTolved  in  fair  water  an  orange  tawny  precipitate ;  whereas,  if  they 
were  of  an  urinous  nature,  the  precipitate  would  be  white  and  milky.    So  that  hav- 
ing always  by  me  fome  fyrup  of  violets  and  fome  folution  of  fublimate,  I  can  by  the 
help  of  the  firft  of  thofe  liquors  difcover  in  a  trice,  whether  the  propounded  fait  or 
falinc  body  be  of  an  acid  nature  or  no  •,  if  it  be,  I  need  (you  know)  inquire  no  fur- 
ther j  but  if  it  be  not,  I  can  very  eafily,  and  as  readily  diftinguifh  between  the  other 
two  kinds  of  falts,  by  the  white  or  orange-colour  that  is  immediately  produced,  by 
letting  fall  a  few  drops  or  grains  of  the  fait  to  be  examined,  into  a  fpoonful  of  the 
clear  folution  of  fublimate.    For  example,  it  has  been  fuppofed  by  fome  eminently- 
learned,  that  when  fal  armoniac  being  mingled  with  an  akali  is  forced  from  it  by  the 
fire  in  clofc  vefiels,  the  volatile  fait  that  will  thereby  be  obtained  (if  the  operation  be 
fkilfully  performed)  is  but  a  more  line  and  fubtile  fort  of  fal  armoniac,  which,  it  is 
prcfumed,  this  opt  ration  does  but  more  cxquifitcly  purify  than  common  folutions, 
filtrations,  and  coagulations.    But  this  opinion  may  be  eafily  fhown  to  be  erroneous* 
as  by  other  arguments,  fo  particularly  by  the  lately  delivered  method  of  cliftinguifh- 
ing  the  tribes  of  falts.    For  the  falinc  fpirit  of  fal-armoriac,  as  it  is  in  many  other 
manifeft  qualities  very  like  the  fpirit  of  urine,  fo  like,  that  it  will  in  a  trice  make 
fyrup  of  violets  of  a  lovely  green,  turn  a  folution  of  good  verdigrcafe  into  an  excel- 
lent azure,  and  make  the  folution  of  a  fublimate  yield  a  white  precipitate  ;  infumuch 
that  in  molt  (for  I  fay  not  all  of  the  experiments)  where  I  aim  only  at  producing  a  fud- 
■den  change  of  colour,  I  fcruplenoc  to  ufe  fpirit  of  fal-armoniac  when  it  is  at  hand,  in- 
ftead  of  fpiiit  of  urine,  as  indeed  it  feems  chiefly  to  conliit  (befidcs  the  phlegm  that 
helps  to  make  it  fluid)  of  the  volatile  urinous  fait  (yet  not  excluding  that  of  foot)  ' 
that  abounds  in  the  fal  armoniac  and  is  let  at  liberty  from  the  fca-falt  wherewith  ID 
was  formcriy  ailbciatcd,  a  d  clogged,  by  the  operation  of  the  alcali,  that  divides  the- 
ingredients  of  fal  armoniac,  and  retains  that  lea- fait  with  itfelf :  what  uk  may  be- 
mads 
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made  of  the  like  way  of  exploration  in  that  inquiry  which  puzzles  fo  many  modern 
Naturulifts,  whether  the  rich  pigment  (which  we  have  often  had  occaGon  to  mention) 
bcloi  s  to  the  vegetable  or  animal  kingdom,  you  may  find  in  another  place,  where  [ 
give  j  iu  fomc  account  of  what  I  tried  about  cochineal.  But  I  think  it  ntedlefs  to 
cxen  Jafy  here  our  method  by  any  other  inftances,  many  fuch  being  to  be  met  with 
in  divers  parts  of  this  treatifc ;  but  I  will  rather  advert  ile  you,  tliat  by  this  way  of 
examining  chymical  liquors,  you  may  nut  only  in  moil:  c alt's  conclude  affirmatively, 
but  in  fame  cafes  negatively.  As  fincc  fpirit  of  wine,  and,  as  far  as  I  have  tried, 
thofe  chymical  oils  which  artirts  call  cffcntial,  did  not  (when  I  ufed  them  as  I  had  uicd 
the  feveral  families  of  falts  upon  that  fyrup)  turn  fyrup  of  violets  red  or  green,  nor 
the  iblution  of  fublimate  white  or  yellow ;  I  inferred  it  may  thence  be  probably 
argued,  that  either  they  arc  dcftitutc  of  fait,  or  have  fuch  as  belongs  not  to  either  of 
the  three  grand  families  often  already  mentioned.  When  I  went  to  examine  the  fpirit 
of  oak,  or  of  fuch  like  concretes  forced  over  through  a  retort,  I  found  by  this  means 
amongft  others,  that  (as  I  cllcwhcrc  fhow)  thofe  chymifts  arc  much  miftaken  in  it,  that 
account  it  a  fimplc  liquor,  and  one  of  their  hypoftatical  principles.  For  not  to  men- 
tion what  phlegm  it  may  have,  1  found  that  with  a  few  drops  of  one  of  this  fort  of 
fpirits  mixed  with  a  good  proportion  of  fyrup  of  violets,  I  could  change  the  colour 
and  make  it  purplifh,  by  the  affinity  of  which  colour  to  rednefs,  I  conjectured  that 
this  fpirit  had  fome  acid  corpufcles  in  it ;  and  accordingly  I  found,  that  as  it  would 
deftroy  the  bluenels  of  a  tincture  of  Lignum  Nepbrilicumt  fo  being  put  upon  corals, 
it  would  corrode  them,  as  common  fpirit  of  vinegar,  and  other  acid  lquors  arc  wont 
to  do.  And  farther  to  examine  whether  there  were  not  a  great  part  of  the  liquor  that 
was  not  of  an  acid  nature,  having  feparated  the  four  or  vinegar-like  part  from  the 
reft,  which  (if  I  miftake  not;  is  far  the  more  copious  j  we  concluded,  as  we  had  con- 
jectured, the  other  or  remaining  part,  though  it  had  a  ftrong  taftc  as  well  as  fmell, 
to  be  of  a  nature  differing  from  that  of  either  of  the  three  lorts  of  falts  above-men- 
tioned, fince  it  did  as  little  as  fpirit  of  wine,  and  chymical  oils,  alter  the  colour  either 
of  fyrup  of  violets  or  folution  of  fublimate :  whence  we  alfo  inferred,  that  the  change 
that  had  been  made  of  that  fyrup  into  a  purple  colour,  was  effected  by  the  vinegar, 
that  was  one  of  the  two  ingredients  of  the  liquor,  which  was  wont  to  pafs  for  a  fimple 
or  uncompounded  fpirit.  And,  upon  this  account,  it  was  of  the  fpirit  of  oak  (and 
the  like  concretes)  freed  from  its  vinegar,  that  I  elfewhere  told  you,  that  I  had  riot 
then  obferved  it  (and  I  have  repeated  the  trial  but  very  lately)  to  deftroy  the  ceruleous 
*»  tincture  of  Lignum  Nepbrilitum.    But  this  only  en  pajftnt  •,  for  the  chief  tiring  I  had 

to  add  was  this  :  that  by  the  fame  way  may  be  examined  and  difcovcred  divers  changes 
that  are  produced  in  bodies,  cither  by  nature  only,  or  by  art ;  cither  of  them  being 
able,  by  changing  the  texture  of  fome  concretes  I  could  name,  to  qualify  them  to 
operate  after  a  new  manner  upon  the  above  mentioned  fyrup,  or  folution,  or  both  : 
and  by  this  means,  to  tell  you  that,  upon  the  by,  1  have  been  able  to  difcovcr,  that 
there  may  be  made  bodies,  which  though  they  run  per  ,itiijuiumy  as  readily  as  fait  of 
tartar,  belong  in  other  refpects,  not  to  the  family  of  alcRlies,  much  Ids  to  that  of 
falfuginous  or  that  of  acid  falts.  Perhaps  too,  I  may  know  a  way  of  making  a 
highly  operative  falinc  body,  that  fhall  neither  change  the  colour  of  fyrup  of  violets 
nor  precipitate  the  folution  of  fublimate ;  and  I  can  likcwiie,  if  I  pleafe,  conceal  by 
what  liquors  1  perform  fuch  changes  of  colour,  as  1  have  been  mentioning  to  you,  by 
quite  altering  the  texture  of  fomc  ordinary  chymical  productions,  the  exploration  of 
which  is  the  main  utb  of  the  fortieth  experiment,  which  I  think  teaches  not  a  little,  it- 
it  teach  us  to  difcover  the  nature  of  thole  things  (in  reference  to  fait)  that  are  ob- 
'  i  uincd 
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tained  by  the  ordinary  chymical  analyfis  of  mixed  bodies,  though  perhaps  there  may 
be  other  bodies  prepared  by  chymiftry,  which  may  have  the  fame  effects  in  the  change 
of  colours,  and  yet  be  produced  not  from  what  chymifts  call  the  refolution  of  bodies, 
but  from  their  compofition.  But  the  difcourfing  of  things  of  this  nature  is  more 
proper  for  another  place.  I  (hall  now  only  add,  what  might  perhaps  have  been  more 
feafonably  told  you  before-,  that  the  reafon  why  the  way  of  exploration  of  lalts 
hitherto  delivered  fuccceds  in  the  folution  of  fublimate,  depends  upon  the  particular 
texture  of  that  folution,  as  well  as  upon  the  differing  natures  of  the  falinc  liquors  em- 
ployed to  precipitate  it.  For  gold  difl'olved  in  aqua  regia,  whetlier  you  precipitate  - 
it  with  oil  of  tartar,  which  is  an  alcali,  or  with  fpirit  of  urine,  or  fal  armoniac,  which 
belongs  to  the  family  of  volatile  falts,  will  either  way  afford  a  yellow  fubftance : 
though  with  fuch  an  acid  liquor  as,  I  fay  not  fpirit  of  fait,  the  body  that  yields  it, 
being  upon  the  matter  an  ingredient  of  aqua  regis,  but  oil  of  vitriol  itfclf,  I  did  not 
find  that  1  could  precipitate  the  metal  out  of  the  folution,  or  deftroy  the  colour  of 
it-,  though  the  fame  oil  of  vitriol  would  readily  precipitate  filvcr  diflblved  in  aqua 
fortis.  And  if  you  diflblve  pure  filver  in  aqua  fortis,  and  fuffcr  it  to  lhoot  into 
cryftals,  the  clear  folution  of  thefe  made  in  fair  water,  will  afford  a  very  white  pre- 
cipitate, whether  it  be  made  with  an  alcali,  or  an  acid  fpirit,  as  that  of  fait *  whereas, 
which  may  feem  fomewhat  ftrange,  with  fpirit  of  fal  armoniac  (that  I  ufed  was  mad« 
of  quick-lime)  1  could  obtain  no  fuch  white  precipitate  :  that  volatile  fpirit,  nor  (as 
I  remember)  that  of  urine,  fcarcc  doing  any  more  than  ftriking  down  a  very  fmall 
quantity  of  matter,  which  was  neither  white  nor  whitiftt  •,  fo  that  the  remaining  li- 
quor being  fuffered  to  evaporate  till  the  fuperfluous  moifture  was  gone,  the  greateft 
part  of  the  metalline  corpufclcs  with  the  faline  ones  that  had  imbibed  them,  concoa- 
gukted  into  fait,  as  is  ulual  in  fuch  felurions,  wherein  the  metal  has  not  been  pre- 


EXPERIMENT  XLI. 

OF  kin  to  the  laft  or  fortieth  experiment  is  another  which  I  remember  I  have- 
fometimes  (hewn  to  Virtuofi,  that  were  pleafcd  not  todiflike  it.  I  took  fpirit  of 
urjne  made  by  fermentation,  and  with  a  due  proportion  of  copper  brought  into  fmall 
parts,  I  obtained  a  very  lovely  azure  folution ;  and  when  I  law  the  colour  was  fuch  as 
was  requifue,  pouring  into  a  clean  glafs  about  a  fpoonful  of  this  tintted  liquor  (of 
which  1  ufed  to  keep  a  quantity  by  me)  I  could,  by  fhaking  into  it  lome  drops  of 
ftrong  oil  of  vitriol,  deprive  it  in  a  trice  of  its  deep  colour,  and  make  it  look  like 
common  water. 

ANNOTATION. 

TH I S  experiment  brings  into  my  mind  this  other,  which  oftentimes  fucceeds  ; 
well  enough,  though  nut  quite  fo  well  as  the  former-,  namely,  that  if  into 
about  a  fmall  fpoonful  ol  a  folution  of  good  French  verdigreafe  made  in  fair  water, 
I  dropt  an.!  fluked  fome  ftrong  fpirit  of  fait,  or  rather  dephlegmed  aqua  fortis,  the 
green ni-fs  of  the  folution  would  be  made  in  a  trice  almoft  totally  to  difappear,  and 
the  liquor  held  againit  the  light  would  fcarce  fccm  other  than  clear  or  limpid,  to  any 
but  an  attentive  eye  :  which  is  therefore  remarkable,  becaufe  we  know  that  aqua 
fortis  corroding  copper,  which  is  it  that  f^ives  the  colour  to  verdigreafe,  is  wont  to 
teduce  it  to  a  green  blue  folution.  But  it  into  the  other  altogether  or  ahnoft  colour- 
Ids 
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kfs  liquor  I  was  (peaking  of,  you  drop  a  juft  quantity  either  of  oil  of  tartar  or  fpirit 
of  urine,  you  lhall  find  that  after  the  ebullition  is  ceafed,  the  mixture  will  difclofe  a 
lively  colour,  though  fomewhat  differing  from  that  which  the  folution  of  vcrdigreafc 
had  at  firft. 

EXPERIMENT  XLII. 

THAT  the  colour  (Pyropbilus)  of  a  body  may  be  changed  by  a  liquor  which 
of  itfclf  is  of  no  colour,  provided  it  be  (aline,  we  have  already  manifefted  by 
a  multitude  of  inftances.  Nor  doth  it  feem  lb  ftrange,  becaufe  faline  particles  fwim- 
ming  up  and  down  in  liquors,  have  been  by  many  obferved  to  be  very  operative  in  the 
production  and  change  of  colours.  But  divers  of  our  friends,  that  are  not  acquaint- 
ed with  chymical  operations,  have  thought  it  very  ftrange  that  a  white  body,  and  a 
dry  one  too,  fhould  immediately  acquire  a  rich  new  colour  upon  the  bare  aftufion  of 
fpring- water  deltitute  as  well  of  adventitious  fait  as  of  tincture.  And  yet  (Pyropbilus ) 
the  way  of  producing  fuch  a  change  of  colours  .may  Jbc  cafily  enough  lighted  on,  by 
thole  that  are  convi riant  in  the  folutions  of  mercury.  For  we  have  tried,  that 
though  by  evaporating  a  folution  of  quickfilvcr  in  aqua  fortis,  and  abflra&ing  the 
liquor  till  the  remaining  matter  began  to  be  well,  but  not  too  ftrongly  dried,  fab- 
water  poured  on  the  remaining  calx  made  it  but  fomewhat  yellowifh  ;  yet  when  we 
took  good  quickfilvcr,  and  three  or  four  times  its  weight  of  oil  of  vitriol,  in  cafe  we 
in  a  glafs  retort  placed  in  fand  drew  off  the  faline  menftruum  from  the  metalline 
liquor,  till  there  remained  a  dry  calx  at  the  bottom,  though  this  precipitate  were  a 
fnow-white  body,  yet  upon  pouring  on  it  a  large  quantity  of  fair  water,  we  did  almoft 
in  a  moment  pesceive  it  to  pals  from  a  milky  colour  to  one  of  the  lovclicft  light  yellows 
that  ever  we  had  beheld.  Nor  is  the  turbith  mineral,  that  chymifts  extol  for  its 
power  to  falivate,  and  for  other  virtues,  of  a  colour  much  inferior  to  this,  though 
it  be  often  made  with  a  differing  proportion  of  the  ingredients,  a  more  troublefome 
fl«i<>ia«  way.  For  Beguinus,  who  calls  it  Mercurius  pracipitatus  eplimust  takes  to  one  part  of 
nr.  ckj,    quickfilvcr  but  two  of  liquor,  and  that  is  reftified  oil  of  fulphur,  which  is  (in  Eng- 

<*/'  »!•  ^  at  ka**)  ^ar  more  fcarcc  anu"  dear  l',an  °''  °f  vitriol ;  he  alfo  requires  a  previous 
digeftion,  two  or  three  cohobations,  and  frequent  ablutions  with  hot  diftilled  water ; 
with  other  prefcriptions,  which  though  they  may  conduce  to  the  goodnefs  of  the  me- 
dicine, which  is  that  he  aims  at,  are  troublefome,  and,  our  trials  nave  informed  you, 
unneceflary  to  the  obtaining  the  lemon  colour,  which  he  regards  not.  But  though 
wc  have  very  rarely  feen  either  in  painters  fhops,  or  clfcwhcre,  a  finer  yellow  than 
that  which  wc  have  divers  times  this  way  produced  (which  is  the  more  confiderable, 
becaufe  durable  and  pleafant  yellows  are  very  hard  to  be  met  with,  as  may  appear 
by  the  great  ufc  which  painrers  arc  for  its  colour's  fake  fain  to  make  of  that  pernicious 
and  heavy  mineral,  orpiment ;)  yet  I  fear  our  yellow  is  too  coitly,  to  be  like  to  be 
employed  by  painters,  unlcfs  about  choice  pieces  of  work,  nor  do  I  know  how  well 
it  will  agree  with  every  pigment,  efpecially,  with  oiled  colours.  And  whether  this 
experiment,  though  it  have  fecmed  fomewhat  ftrange  to  molt  we  have  fhevvn  it  to, 
be  really  of  another  nature  than  thofe  wherein  faline  liquors  are  employed,  may,  as 
we  formerly  alio  hinted,  be  fo  plaufibly  doubted,  that  whether  the  water  pound  on 
the  calx,  do  barely  by  imbibing  ibme  of  its  faline  parts  alter  its  colour,  by  altering 
its  texture,  or  whether  by  dilfoTving  the  concoagulated  fairs  it  docs  become  a  faline 
menftrupm,  and,  as  fuch,  work  upon  the  mercury,  1  freely  Stare  to  you,  Pyropiihuy 
to  confidcr.    And  that  1  may  give  you  lomc  afliftancc  in  your  inquiry,  I  will  not  only 
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tell  you,  that  I  have  feveral  times  with  fair  water  wafhed  from  tins  calx,  good  ftore  of 
ftrongly  tailed  corpufcles,  which  by  the  abftraflion  of  the  mcnftruum,  I  could  re- 
duce into  fait ;  but  I  will  alio  fubjoin  an  experiment,  which  1  devifed,  to  fhcw  among 
other  things,  how  much  a  real  and  permanent  colour  may  be  as  it  were  drawn  forth 
by  a  liquor  that  has  neither  colour,  nor  fo  much  as  faline  or  other  active  parts,  pro- 
vided it  can  but  bring  the  parts  of  the  body  it  imbibes  to  convene  into  clujlers  dif- 
pofed  after  the  manner  rcquifite  to  the  exhibiting  of  the  emergent  colour.  The  ex- 
periment was  this. 

EXPERIME  N'T  XLIII. 

WE  took  good  common  vitriol,  and  having  beaten  it  to  powder,  and  put  it 
into  a  crucible,  we  kept  it  melted  in  a  gentle  heat,  till  by  the  evaporation  of 
fome  parts,  and  the  fhuffling  of  the  reft,  it  had  quite  loft  its  former  colour;  what 
remained  we  took  out,  and  found  it  to  be  a  friable  calx,  of  a  dirty  grey.  On  this 
we  poured  fair  water,  which  it  did  not  colour  green  or  blue,  but  only  fcemcd  to  make 
a  muddy  mixture  with  it,  then  flopping  the  phial  wherein  the  ingredients  were  put,  we 
Jet  it  (land  in  a  quiet  place  for  fome  days,  and  after  many  hours  the  water  having  dil- 
folved  a  good  part  of  the  imperfectly  calcined  body,  the  vitriolate  corpufcles  fwi mining 
to  and  fro  in  the  liquor,  had  time  by  their  opportune  occurfions  to  conftitute  many  little 
mafies  of  vitriol,  which  gave  the  water  they  impregnated  a  fair  vitriolate  colour  •,  and 
this  liquor  being  poured  off,  the  remaining  dirty  powder  did  in  procefs  of  time  com- 
municate the  like  colour,  but  not  fo  deep,  to  a  fccond  parcel  of  clear  water  that  wc 
poured  on  it.  But  this  experiment,  Pyropbilust  is  (to  give  you  that  hint  by  the  way) 
of  too  luciferous  a  nature  to  be  fit  to  be  fully  profecutcd,  now  that  I  am  in  hafte,  and 
willing  to  difpatch  what  remains.  And  wc  have  already  faid  of  it,  as  much  as  is  re- 
quifite to  out  prcfent  purpofc. 

EXPERIMENT  XLIV. 

IT  may  (Pyropbilus )  fomewhat  contribute  towards  the  fhewing  how  much  fome 
colours  depend  upon  the  lefs  or  greater  mixture,  and  (as  it  were)  contemperation 
of  the  light  with  (hades,  to  obfcrve  how  that  fomctimes  the  number  of  particles,  of 
the  fame  colour,  received  into  the  pores  of  a  liquor,  or  fwimming  up  and  down  in 
it,  do  lean  much  to  vary  the  colour  of  it.    I  could  here  prefent  you  with  particular, 
inftances  to  ftiow,  how  in  many  (if  not  molt)  confident  bodies,  if  the  colour  be  not 
a  light  one,  as  white,  yellow,  or  the  like,  the  clofenefs  of  parts  in  the  pigments  makes 
it  look  bl ai  k  idi,  though  when  it  is  d  il  played  and  laid  on  thinly,  it  will  perhaps  appear 
to  be  either  blue,  or  green,  or  red.    But  the  colours  of  confident  pigments,  not  being 
thofe  which  the  preamble  of  this  experiment  has  led  you  to  expect,  examples  in,  1  fiiall 
take  the  inftances  I  am  now  to  give  you,  rather  from  liquors  than  dry  bodies.  If 
then  you  put  a  little  fair  water  into  a  clear  and  (lender  phial  (or  rather  into  one  of 
thole  pipes  of  glais,  which  wc  fhall  by  and  by  mention;)  and  let  fall  into  it  a  few 
drops  of  a  ftrong  decoction  or  infufion  of  cochineal,  or  (for  want  of  that)  of  brazil ; 
you  may  fee  the  tinfted  drops  defcend  like  little  clouds  into  the  liquor ;  through  which, 
if,  bj  making  the  phial,  you  diffufc  them,  they  will  turn  the  water  either  of  a  pink 
colour,  or  like  that  which  is  woot  to  be  made  by  the  warning  of  raw  flefh  in  fair 
water;  by  dropping  a  little  more  of  the  decoction,  you  may  heighten  the  colour  into 
a  fine  red,  almoft  like  that  which  ennobles  rubies  j  by  continuing  the  affufion,  you 
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may  bring  the  liquor  to  a  kind  of  a  crimfon,  and  afterwards  to  a  dark  and  opacous 
redncft,  lo  mew  hat  like  that  of  clotted  blood.  And  in  the  paflageof  the  liquor  from 
one  of  thefe  colours  to  the  other,  you  may  obiervc,  if  you  confider  it  attentively, 
divers  other  lef;  noted  colours  Inloiiging  to  red,  to  which  it  is  noteafy  to  give' names  ; 
efpeciaily  confidcring  how  much  the  proportion  of  the  deco&ion  to  the  fair  water; 
and  the  llrength  of  that  decoction,  together  with  that  of  the  trajecled  light  and  other 
circ  umllanccs,  may  vary  the  phxnomena  of  this  experiment.  For  the  convenienter 
making  whereof,  we  uic,  inftead  of  a  phial,  any  (lender  pipe  of  glafsof  about  a  foor 
or  more  in  length,  and  about  the  thicknels  of  a  man's  little  finger  %  for,^if  leaving! 
tjne  end  of  this  pipe  open,  you  leal  up  the  other  hermetically  (or  at  leaft  flop  it  ex- 
quifttcly  with  a  cork  well  luted  to  it,  and  overlaid  with  hard  fealing  wax  melted,  ar.d 
t  ubbed  upon  it ;)  you  Ihall  have  a  glafs,  wherein  may  be  obferved  the  variations  of 
the  colours  of  liquors  much  better  than  in  large  phials,  and  wherein  experiments  of 
this  nature  may  he  well,  made  with  very  l'mall  quantities  of  liquor.  And  if  you 
plcafe,  you  may  in  this  pipe  produce  variety  of  colours  in  the  various  parts  of  the 
l.quor,  and  keep  them  fwitnming  upon  one  another  unmixed  for  a  good  while.  And 
fo.ne  have  marvelled  to  fee,  what  variety  of  colours  we  have  fometimes  (but  I  confefs 
rather  by  chance  than  flcill)  produced  in  thofe  glafies,  by  the  bare  infufion  of  brazil, 
varioufly  dluted  with  fair  water,  and  altered  by  the  infufion  of  feveral  chymical 
fpirits  and  other  feline  liquors  devoid  thcmfelvcs  of  colour:  and  when  the  whole 
liquor  is  reduced  to  an  uniform  degree  of  colour,  I  have  taken  pleafurc  to  make 
that  very  liquor  fecm  to  be  of  colours  gradually  differing,  by  filling  with  it  glafies  of 
a  conical  figure  (whether  the  glafs  have  its  bafis  in  the  ordinary  pofition,  or  turned 
upwards).  And  yet  you  need  not  glafies  of  an  extraordinary  fhape,  to  fee  an  in- 
ftancc  of  what  the  various  mixture  of  light  and  (hadow  can  do  in  the  divcrfifying. 
of  the  colour.  For  if  you  take  but  a  large  round  phial,  with  a  fomewhat  long  and 
(lender  neck,  and  filling  it  with  our  red  infufion  of  brazil,  hold  it  againft  the  light 
you  will  dil'cern  a  notable  difparity  betwixt  the  colour  of  that  part  of  the  liquor  which- 
is  in  the  body  of  the  phial,  and  that  which  is  more  pervious  to  the  light  in  the  neck. 
Nay,  I  remember,  that  I  once  had  a  glafs  and  a  blue  liquor  (confining  chiefly,  or 
only,  if  my  memory  deceive  me  not,  of  a  certain  folution  of  verdigreafe)  fo  fitted 
for  my  purpofe,  that  though  in  other  glafies  the  experiment  would  not  fucceed,  yet 
v. hen  th.it  particular  glafs  was  filled  with  that  folution,  in  the  body  of  the  phial  it 
appeared  of  a  lovely  blac,  and  in  the  neck  (where  the  light  did  more  dilute  the  co- 
Jour)  of  a  manifeft  green  ;  and  though  I  Aifpccled  there  might  be  fomc  latent  yellow- 
hda  in  the  fubftance  of  the  neck  of  the  glafs,  which  might  with  the  blue  compofe 
that  green,  yet  was  1  not  fatisficd  myfclr  with  my  conjecture,  but  the  thing  feemed 
oJd  to  mc,  as  well  as  to  divers  curious  perfons  to  whom  it  was  ftiown.  And  I  lately 
had  a  broad  piece  of  glafs,  which  being  looked  on  againft  the  light  feemed  clear 
enough,  and  held  from  the  light  appeared  very  lightly  difcolourod;  and  yet  it  was  a 
piece  knocked  off  from  a  great  lump  of  glals,  to  which  if  we  rejoined  it,  where  ic 
Lad  txen  broken  off,  the  whole,  mafs  was  as  green  as  grafs.  And  I  have  feveral 
times  uied  bottles  and  floppies  that  were  both  made  (as  thofe,  I  had  them  from, 
affurcd  mc)  of  the  very  fame  metal ;  and  whilft  the  bottle  appeared  but  inclining  to- 
wards a  green,  the  ftopple  (by  reafon  of  its  great  thkknefs)  was  of  fo  deep,  a  colour, 
that  you  would  hardly  believe  they  could  poffibly  be  made  of  the  fame  materials. 
But  to  fatisfy  lome  ingenious  men,  on  another  occafion,  I  provided  myfelf  of  a  flat 
glals  (which  1  ytt  have  by  me)  with  which  if  I  look  againft  the  light  with  the  broad 
fide  obveucd  to  the  eye,  it  appears  like  a  good  ordinary  window-glafs ;  but  if  I  turn 
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the  edge  of  it  to  my  eye,  and  place  my  eye  in  a  convenient  pofture  in  reference  to 
the  light,  it  may  contend  for  deepnefs  of  colour  with  an  emerald.  And  this  green  - 
nefs  puts  me  in  mind  of  a  certain  thiekifli,  but  not  coniiilrnt  pigment  I  have  lomo- 
times  made,  and  can  (how  you  when  you  pktfe,  which  being  dropped  on  a  piece  cf 
wliite  paper  appears,  where  any  quantity  of  it  is  fallen,  of  a  fomcwhat  crirrfun 
colour-,  but  being  with  one's  ringer  fprcad  thinly  on  the  pjptr,  does  prtlently  exl  i  ,it 
a  fair  green  :  which  feems  to  proceed  only  from  its  difclofing  its  colour  upon  the  ex- 
tenuation of  its  depth  into  fupcrficics,  if  the  change  be  not  fomewhat  helped  by  the 
colours  degenerating  upon  one  or  other  of  the  accounts  formerly  mentioned.  Let 
me  add,  that  having  made  divers  trials  with  that  blue  fubftance,  which  in  painicrs 
(hops  is  called  Utmafe^  wc  have  forr.ctimcs  taken  plealure  to  oblcrve,  that  being  dil- 
folved  in  a  due  proportion  of  fair  water,  the  i'olution  cither  oppofed  to  the  light,  or 
dropped  upon  white  paper,  did  appear  of  a  deep  colour  betwixt  crimfon  and  purple; 
and  yet  that  being  fpread  very  thin  on  the  paper,  and  fuftcrcd  to  diy  on  there,  the 
paper  was  wont  to  appear  ftained  of  a  fine  blue.  And  to  fatisfy  myfelf,  chat  the 
diverfity  came  not  from  the  paper,  which  one  might  ful'pcdt  capable  of  imbibing  the 
liquor,  and  altering  the  colour,  1  made  the  trial  upon  a  flat  piece  of  purely  white 
glazed  earth  (which  I  fometimcs  make  uie  of  about  experiments  of  colours)  with  an 
event  not  unlike  the  former. 

And  now  I  fpeak  of  litmafe,  I  will  add,  that  having  this  very  day  taken  a  piece  of 
it,  that  I  had  kept  by  me  thefe  feveral  years,  to  make  trials  about  colours,  and  hav- 
ing let  fall  a  few  drops  of  the  ftrong  infufion  of  it  in  fair  water,  into  a  fine  cryllal 
glafs,  fliaped  like  an  inverted  cone,  and  at  molt  full  of  fair  water,  I  had  now  (as  for- 
merly) the  pleal'ure  to  fee,  and  to  (new  others,  how  thefe  few  tincfed  drops  variouily 
difperfing  themfelvcs  through  the  limpid  water,  exhibited  divers  colours,  or  varieties 
of  purple  and  crimfon.    And  when  the  corpufcles  of  the  pigment  fecmed  to  have 
equally  difrufed  themfclves  through  the  whole  liquor,  I  then  by  putting  two  or  three 
drops  of  fpirit  of  fait,  firft  made  an  odd  change  in  the  colour  of  the  liquor,  as  well 
as  a  vifible  commotion  among  its  fmall  parts,  and  in  a  Ihort  time  changed  it  wholly 
into  a  very  glorious  yellow,  like  that  of  a  topaz.    After  which  if  I  let  fall  a  few  drops 
of  the  ftrong  and  heavy  folution  of  pot-aflies,  whofe  weight  would  quickly  carry  it 
to  the  (harp  bottom  of  the  glafs,  there  would  foon  appear  four  very  pleaianc  and 
♦iiftinft  colours  •,  namely,  a  bright,  but  dilute  colour  at  the  picked  bottom  of  the 
glafs  j  a  purple,  a  little  higher  •,  a  deep  and  glorious  crimfon  (which  crimfon  feemed 
to  terminate  the  operation  of  the  fait  upward)  in  the  confines  betwixt  the  purple  and 
the  yellow  •,  and  an  excellent  yellow,  the  fame  that  before  ennobled  the  whole  liquor, 
reaching  from  thence  to  the  top  of  the  glafs.    And  if  1  plcafed  to  pour  very  gently 
a  little  fpirit  of  fal-armoniac  upon  the  upper  part  of  this  yellow,  there  would  alfo  te 
a  purple  or  a  crimfon,  or  both  generated  there,  fo  that  the  unaltered  part  of  the  yel- 
low liquor  appeared  intercepted  betwixt  the  two  neighbouring  colours. 

My  fcope  in  this  third  experiment  ( Pyropbilus )  is  manifold,  as  firft  to  invite  you 
to  be  wary  in  judging  of  the  colour  of  liquors  in  fuch  glafles  as  are  therein  recom- 
mended to  you,  and  confequently  as  much,  if  not  more,  when  you  employ  oihcr 
glaflcs.  Secondly,  that  you  may  not  think  it  ftrange,  that  I  often  content  my  it  If 
to  rub  upon  a  piece  of  white  paper  the  juice  of  bodies  I  would  examine  ;  fince  not 
only  I  could  not  eafily  procure  a  fufficient  quantity  of  the  juices  of  divers  of  them, 
but  in  feveral  cafes  the  trials  of  the  quantities  of  fuch  juices  in  glaflc  s  would  nv.ke 
us  more  liable  to  miftakes,  than  the  way  that  in  thole  cafes  1  have  made  ulc  of. 
Thirdly,  I  hope  you  will  by  thefe  and  divers  other  particulars  delivered  in  this  trea- 
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tifr,  be  eafily  induced  to  think  that  I  may  have  ftt  down  many  phenomena  very 
faithfully,  andjuft  as  they  appeared  to  me,  and  yet  by  reafon  of  feme  unheeded  cir- 
cumft.mcc  in  the  conditions  of  the  matter,  and  in  the  degree  of  light,  or  the  manner 
of  trying  the  experiment,  you  may  find  fomc  things  to  vary  from  the  relations  I  make 
of  them.  Laftly,  I  deGgned  to  give  you  an  opportunity  to  free  yourfelf  from  the 
amazement  which  poueflcs  mod  men,  at  the  tricks  of  thoft  mountebanks  that  are 
commonly  called  water-drinkers.  For  though  not  only  the  vulgar,  but  even  many 
pcrfons  that  are  far  above  that  rank,  have  fo  much  admired  to  fee  a  man,  after  hav- 
ing drunk  a  great  deal  of  fair  water,  to  fpurt  it  out  again  in  the  form  of  claret-winr, 
lack  and  milk,  that  tbry  have  fufpected  the  intervening  of  magic,  or  fome  forbidden 
means  to  effect  what  they  conceived  above  the  power  of  art  v  yet  having  once  by 
chance  had  occafion  to  oblige  a  wanderer  that  made  profefiion  of  that  and  other  jug- 
gling tricks,  I  was  eafily  confirmed  by  his  ingenuous  confefiion  to  me,  that  this  fo 
much  admired  art,  indeed  confifted  rather  in  a  few  tricks,  than  in  any  great  flciU,  in 
altering  the  nature  and  colours  of  things.  And  I  am  eafy  to  be  pcrfuaded,  that  there 
may  be  a  great  deal  of  truth  in  a  litde  pamphlet  printed  divers  years  ago  in  Englifh.. 
wherein  the  author  undertakes  to  difcover,  and  that  (if  I  miftake  not)  ty  the  confef- 
fion  of  fomc  of  the  accomplices  theml'clves,  that  a  famous  water-drinker,  then  much, 
admired  in  England*  performed  his  pretended  tranOmutations  of  liquors  by  the  help 
of  two  or  three  irvconiiderable  preparations  and  mixtures  of  not  unobvious  liquors, 
and  chiefly  of  an  infufion  of  brazil  varioufly  diluted  and  made  pale  or  yellowiftt  (and 
otherwifc  altered)  with  vinegar-,  the  reft  of  their  work  being  performed  by  the  fttape 
of  the  glaflcs,  by  craft  and  legerdemain.  And  for  my  part,  that  which  I  marvel  ar 
in  this  bufinefs,  is  the  drinkers  being  able  to  take  down  lb  much  water*  and  fpout  it 
out  with  that  violence  though  cuftom,  and  a  vomit  fcafonably  taken  before  hand, 
may  in  lome  of  them  much  facilitate  the  work.  But  as  for  the  changes  made  in  the 
liquors,  they  were  but  few  and  flight  in  companion  of  thofe,  that  the  being  conver- 
lant  in  chymical  experiments,  and  dextrous  in  applying  them  to  the  tranfmuting  of 
colours,  may  eafily  enough  enable  a  man  to  make,  as  even, what  has  been  newly  de- 
livered in  this,  and  the  foregoing  experiment  j  especially  if  we  add  to  it  the  things 
contained  in  the  twentieth,  the  thirty-ninth,  and  the  fortieth  experiments,  may  per- 
haps have  already  pcrfuaded  you. 

EXPERIMENT   XLV.  ' 

V  OU  may,  1  prefume,  (Pyropbilus)  have  taken  notice,  that  in  this  whole  trea'- 
X  tife  I  purpofely  decline  (as  far  as  I  well  can)  the  mentioning  of  elaborate  chy- 
mical experiments,  for  fear  of  frighting  you  by  their  tedioufnefs  and  difficulty  j  but 
yet,  in  confirmation  of  what  I  have  been  newly  telling  you  about  the  poflibility  of 
varying  the  colours  of  liquors,  better  than  the  water- drinkers  are  wont  to  do,  I  Ihall 
add,  that  Helmont  ufed  to  make  a  preparation  of  fteel,  which  a  very  ingenious  chy- 
milt,  his  fon's  friend,  whom  you  know,  fometimes  employs  for  a  fuccedaneum  to 
the  Spaw-watcrs,  by  diluting  this  effentia  mortis  Uquida  (as  he  calls  it)  with  a  due 
proponion  of  water.  Now  that  for  which  I  mention  to  you  this  preparation  (which 
as  he  communicated  to  me,  I  know  he  will  not  rcfulc  to  Pyropbilus )  is  this,  that 
though  the  liquor  (as  I  can  ftiew  you  when  you  plcafc)  be  almnft  of  the  colour  of  a 
German  (not  an  Oriental)  amethift,  and  confequcmly  remote  enough  from  green,  yet 
a  very  few  drops  being  let  fall  into  a  large  proportion  of  good  Rhenifh,  or  (in  want 
or  that)  white  wine  (which  yet  docs  not  quite  lb  well)  immediately  turned  the  liquor 
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into  a  lovely  green,  as  I  have  not  without  delight  (hown  feveral  curious  perfons.  By 
which  phenomenon  you  may  learn,  among  other  things,  how  requifitc  it  is  in  experi- 
ments about  the  changes  of  colours  heedfully  to  mind  the  circumftances  of  them : 
for  water  will  not,  as  I  have  purpofcrly  tried,  concur  to  the  production  of  any  fuch 
green,  nor  did  it  give  that  colour  to  moderate  fpirit  of  wine,  wherein  I  purpofcly 
diflblvcd  it,  and  wine  itfelf  is  a  liquor  that  few  would  fufpect  of  being  able  to  work 
fuddenly  any  fuch  change  in  a  metalline  preparation  of  this  nature.  And  to  fatisfy 
myfclf  that  this  new  colour  proceeds  rather  from  the  peculiar  texture  of  the  winr, 
than  from  any  greater  acidity,  that  RheniuS  or  white-wine  (for  that  may  not  absurdly 
be  fufpefted)  has  in  companion  of  water ;  I  purpofely  fharpened  the  iblution  of  this- 
eflence  in  fair  water,  with  a  good  quantity  of  fpirit  of  fait,  notwithftanding  which, 
the  mixture  acquired  no  grcennets.  And  to  vary  the  experiment  a  little,  I  tried,  that 
if  into  a  glafs  of  Rhenifh  wine  made  green  by  this  eflence,  I  dropped  an  alcalizate 
folution,  or  urinous  fpirit,  the  wine  would  prcfcntly  grow  turbid,  and  of  an  odd 
dirty  colour :  but  if  inftead  of  diflbiving  the  eflence  in  wine,  I  diflblvcd  it  in  fair 
water,  fharpened  perhaps  with  a  little  fpirit  of  fait,  then  either  the  urinous  fpirit  of 
fal  armoniac,  or  the  iblution  of  the  fixed  fait  of  pot-a(hes,  would  immediately  turn 
it  of  a  yellowifli  colour,  the  fixed  or  urinous  fait  precipitating  the  vitriolatc  fubftance 
contained  in  the  eflence.  But  here  I  muft  not  forget  to  take  notice  of  a  circumftance 
that  defcrves  to  be  compared  with  fome  part  of  the  foregoing  experiment ;  for 
whereas  our  eflence  imparts  a  greennefs  to  wine,  but  not  to  water,  the  induftrious 
Olaus  Wermus  in  his  late  Muf*utx  tells,  us  of  a  rare  kind  of  turnfol,  which  he  calls  £*"  *• 
Bezetta  Rubra,  given  him  by  an  apothecary  that  knew  not  how  it  was  made,  whofe  '' j4' 
lovely  rednefs  would  be  calily  communicated  to  water,  if  it  were  immerfed  in  it  \  but 
fcarce  to  wine,  and  not  at  all  to  fpirit  of  wine :  in  which  laft  circumftance  it  agrees 
with  what  I  lately  told  you  of  our  eflence,  notwithftanding  their  dilagrcement  in  other 
particulars. 


EXPERIMENT  XLVI. 

WE  have  often  taken  notice,  as  of  a  remarkable  thing,  that  metals,  as  they 
appear  to  the  eye,  before  they  come  to  be  farther  altered  by  other  bodies,,  dp 
exhibit  colours  very  different  from  thole  which  the  fire  and  the  meaftruum,  either 
apart,  or  both  together,  do  produce  in  them  efpecially  confidering  that  thefc  metal- 
line bodies  are  after  all  thefc  difguifcs  reducible  not  only  to  their  former  metalline 
conGftence,  and  other  more  radical  properties,  but  to  their  colour  too ;  as  if  nature 
had  given  divers  metals  to  each  of  them  a  double  colour,  an  external,  and  an  in- 
ternal. But  though  upon  a  more  attentive  conflderation  of  this  difference  of  colours, 
it  feemed  probable  to  me  that  divers  (for  I  fay  not  all)  of  thofc  colours  which  we  have 
juft  now  called  internal,  are  rather  produced  by  the  coalkion  of  metalline  panicle* 
with  thofc  of  the  fahs,  or  other  bodies  employed  to  work  on  them,  than  by  the  base 
alteration  of  the  parts  of  the  metals  themlelves  ;  and  though  therefore  wc  may  call 
the  obvious  colours  natural  or  common,  and  the  others  adventitious :  yet  becaufc 
i'uch  changes  of  colours,  from  wharfoever  caufc  they  be  relolved  to  proceed,  may  be 
properly  enough  taken  in  to  iUuftrate  ourprefent  fubjed,  we  Audi  not  fcruple  to  take 
notice  of  fome  of  them,  efpecially  becaufc  there  are  among  them  fuch  as  are  pro* 
duced  without  the  intervention  of  (aline  menftruums.  Of  the  adventitious  colours 
of  metalline  bodies  the  chief  forts  fcem  to  be  tfacfc  three :  the  firft,  fuch  colours  a» 
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are  produced  without  other  additaments  by  the  action  of  the  fire  upon  metals.  The 
next,  fuch  as  emerge  from  the  coalition  of  metalline  particles  with  thofc  of  fomc 
mcnltruum  employed  to  corrode  a  metal  or  precipitate  it  •,  and  the  laft,  the  colours 
afforded  by  metalline  bodies  cither  colliquatcd  with,  or  otherwile  penetrating  into, 
other  bodies,  cfpecially  nilible  ones.  But  thefc  ( Pyropiilus)  are  only,  as  I  told  you, 
the  chief  forts  of  the  adventitious  colours  of  metals,  for  there  may  others  belong  to 
them,  of  which  I  lhall  hereafter  have  occafion  to  take  notice  of  lbme,  and  of  which 
alio  there  poflibly  may  be  others  that  I  never  took  notice  of. 

And  to  begin  with  the  firft  fort  of  colours,  it  is  well  enough  known  to  chymifts, 
that  tin  being  calcined  by  fire  alone  is  wont  to  afford  a  white  calx,  and  lead  calcined 
by  fire  alone  affords  that  moft  common  red  powder  we  call  minium :  copper  alfo  cal- 
cined per  fe,  by  a  long  or  violent  fire,  is  wont  to  yield  (as  far  as  I  have  had  occafion 
to  take  notice  of  it)  a  very  dark  or  blackifh  powder  j  that  iron  likewile  may  by  the 
action  of  reverberated  flames  be  turned  into  a  colour  almoft  like  that  of  faffron,  may 
be  eafily  deduced  from  the  preparation  of  that  powder,  which  by  reafon  of  its  colour 
and  of  the  metal  it  is  made  or,  is  by  chymifts  called  Crocus  Mortis  per  fe.  And  t/iat 
mercury,  made  by  the  ttrefs  of  fire,  may  be  turned  into  a  red  powder,  which  chymifts 
call  precipitate  per  fet  I  clfcwhcre  more  particularly  declare. 

ANNOTATION  I. 

|  T  is  not  unworthy  the  admonifhing  you  (Pyropbilus)  and  it  agrees  very  well  with 
our  conjectures  about  the  dependence  of  the  change  of  a  body's  colour  upon  that 
of  its  texture,  that  the  fame  metal  may  by  the  fucceffive  operation  of  the  fire  receive 
divers  adventitious  colours,  as  is  evident  in  lead,  which  before  it  come  to  fo  deep  a 
•colour  a* that  of  minium,  may  pals  through  divers  others. 

ANNOTATION  II. 

^OT  only  the  calces,  but  theglaifes  of  metals,  vitrified  perfe,  may  be  of  colours 
differing  from  the  natural  or  obvious  colour  of  the  metal  as  I  have  obferved  in 
the  glafs  of  lead,  made  by  long  expofing  crude  lead  to  a  violent  fire,  and  what  I 
have  obferved  about  the  glafs  or  flag  of  copper  (of  which  I  can  fhow  you  fome  of  an 
odd  kind  of  texture)  may  be  elfewhere  more  conveniently  related.  1  have  likewife 
fecn  a  piece  of  very  dark  glafs,  which  an  ingenious  artificer  that  (howed  it  me  pro- 
fefied  himfclf  to  have  made  of  filver  alone  by  an  extreme  violence  (which  fcerns  to 
be  no  more  than  is  needful)  of  the  fire. 

« 

* 

ANNOTATION  III. 

TV  M  I N  E  R  A  L  S  alfo  by  the  action  of  the  fire  may  be  brought  to  afford  colours 
very  differing  from  their  own,  as  I  not  long  fince  noted  to  you  about  the  va- 
rioufly  coloured  flowers  of  antimony  •,  to  which  we  may  add  the  whitiftt  grey-colour 
of  its  calx,  and  the  yellow  or  reddifh  colour  of  the  glafs,  whereinto  that  calx  may 
be  fluxed. 

And  I  remember,  that  I  elfewhere  told  you,  that  vitriol  calcined  with  a  very  gentle 
heat,  and  afterwards  with  higher  and  higher  degrees  of  it,  may  be  made  to  pais  through 
feveral  colours  before  it  defcends  to  a  dark  purplilh  colour,  whereto  a  ftrong  fire  is 

wont 
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at  length  to  reduce  it.    But  to  infift  on  the  colours  produced  by  the  operation 
of  fire  upon  feveral  minerals,  would  take  up  far  more  time  than  I  have  now  to  fpare. 

EXPERIMENT  XLVH. 

TH  E  adventitious  colours  produced  upon  metals,  or  rather  with  them,  by  faline- 
liquors,  are  many  of  them  fo  well  known  to  chymifts,  that  I  would  not  here 
mention  them,  but  that  befides  a  not  un-needed  teftimony,  I  can  add  fomcthing  of 
my  own,  to  what  I  mail  repeat  about  them  ;  and  divers  experiments  whidi  are  fa- 
miliar to  chymifts,  are  as  yet  unknown  to  the  greatest,  part  of  ingenious  men. 

That  gold  diflblved  in  aqua  regia  ennobles  the  menftruum  with  its  own  colour,, 
is  a  thing  that  you  cannot  (Pyropbilus )  but  have  often  feen.    The  folutions  of  mercury 
in  aqua  fortis  are  not  generally  taken  notice  of,  to  give  any  notable  tincture  to  the 
menftruum ;  but  fometimes  when  the  liquor  firft  falls  upon  the  quickfilvcr,  1  have 
obferved  a  very  remarkable,  though  not  durable  greennefs,  or  bluenefs  to  be  pro- 
duced; which  is  a  phenomenon  not  unfit  for  you  to  confider,  though  I  have  not: 
now  the  leifure  to  difcourfe  upon  it.    Tin  corroded  by  aqua  fortis  till  the  menftruum 
will  work  no  farther  on  it,  becomes  exceeding  white;  but,  as  we  elfewhere  note, 
does  very  eafily  of  itfelf  acquire  the  confiftence,  not  of  a  metalline  calx,  but  of  a 
coagulated  matter,  which  we  have  obferved  with  pleafure  to  look  To  like,  either  to 
curdled  milk,  or  curdled  whites  of  eggs,  that  a  perfon  unacquainted  with  fuch  folu- 
tions may  eafily  be  miftaken  in  it.    But  when  Lpurpofely  prepared  a  menftruum  that 
would  diflblve  it  as  aqua  fortis  difiblvcs  filver,  and  not  barely  corrode  it,  and  quickly 
let  it  fall  again,  I  remember  not  that  I  took,  notice  of  any  particular  colour  in  the 
folution,  as  if  the  more  whitiftt  metals  did  not  much  tinge  their  menftruums. 
though  the  confpicuoufly  coloured  metals  as  gold,  and  copper,  do.   For  lead  dif- 
folvrd  in  fpirit  of  vinegar  or  aqua  fortis  gives  a  folution  clear  enough,  and  if  the 
menftruum  be  abftracted  appears  cither  diaphanous  or  white.   Of  the  colour  of  iron 
we  have  elfewhere  faid  fomethtng :  and  it  is  worth  noting,  that  though  if  that  metal 
be  diflblvcd  in  oil  of  vitriol  diluted  with  water,  it  affords  a  fait  or  magiftery  fo  like  in 
colour,  as  well  as  fome  other  qualities,  to  other  green  vitriol,  that  chymifts  do  not 
improperly  call  it  Vitrialun  Mortis ;  yet  I  have  purpofely  tried,  that,  by  changing  the 
menftruum,  and  pouring  upon  the  filings  of  fteel,  inftead  .of  oil  of  vitriol,  aqua 
fortis  (whereof,  as  I  remember,  I  ufed  four  parts  to  one  of  the  metal)  I  obtained  not 
a  green,  but  a  faffron  coloured  folution  ;  or  rather  a  thick  liquor  of  a  deep  but  yellowifh  - 
red.    Common  filver,  fuch  as  is  to  be  met  with  in  coins,  being  diiTolved  in  aqua 
fortis,  yields  a  folution  tincted  like  that  of  copper,  which  is  not  to  be  wondered  at,, 
becaufe  in  the  coining  of  filver,  they  are  wont  (as  we  elfewhere  particularly  inform 
you)  to  give  it  an  allay  of  copper,  and  that,  which  is  fold  in  fliops  for  refined  filver,, 
ifi  not  (fo  far  as  we  have  tried)  fo  perfectly  free  from  that  ignobler  metal,  but  that  a 
folution  of  it  in  aqua  fortis  will  give  a  venereal  tincture  o  the  menftruum.    But  wer 
could  not  obferve  upon  the  folution  of  fome  filver,  which  w.i>  perfectly  refined  (fuch 
as  fome  that  wc  have,  from  which  eight  or  ten  times  its  weight  of  lead  has  been 
blown  off)  that  the  menftruum,  though  held  againft  the  light  in  a  cryftal  phial,  did 
msnifeftly  difclofc  any  tincture,  only  it  feemed  fometimes  not  to  be  quite  defti'.ucc 
of  a  little,  but  very  faint  blueilhnefs. 

But  here  I  muft  take  notice,  that. of  all  the  metals,  there  is  not  any,  which  doth 
fo  eafily  and  conftantly  difclole  its  un  bvious  colour,  as  copper  doth.  For  not  only 
in  acid  menftruums,  as  aqua  fortis  and  fpirit  of  vincgai,  it  gives  a  bluciih  green 
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folution,  but  if  it  be  almoft  any  way  corroded,  it  appears  of  one  of  thofc  two  co- 
lours, as  may  be  obferved  in  verdigreafc  made  feveral  ways,  in  that  odd  pre- 
paration of  Venus,  which  wc  elfcwhere  teach  you  to  make  with  fublimate,  and  in  the 
common  vitriols  of  Venu«  delivered  by  chymifts".  And  fo  conftant  is  the  difpofition 
of  copper,  notwithftanding  the  difguifc  artifts  put  uron  it,  to  difclofe  the  colour  we 
have  been  mentioning,  that  we  have  by  forcing  it  up  with  fal  armoniac  obtained  a 
fublimate  of  a  blucifh  colour.  Nay,  a  famous  Spagyrift  affirms,  that  the  very  mer- 
cury of  it  is  green  \  but  till  he  teach  us  an  intelligible  way  of  making  fuch  a  mercury, 
wc  muft  content  ourfchrcs  to  inform  you,  that  we  have  had  a  cupreous  body,  that 
was  precipitated  out  of  a  diftilled  liquor,  that  feemed  to  be  the  fulphur  of  Venus, 
and  feemed,  even  when  flaming,  of  a  greeniih  colour.  And  indeed  copper  is  a  metal 
fo  eafily  wrought  upon  by  liquors  of  feveral  kinds,  that  I  lhould  tell  you,  I  know 
not  any  mineral,  that  will  concur  to  the  production  of  fuch  a  variety  of  colours  as 
copper  diflblved  in  feveral  menftruums,  as  fpirit  of  vinegar,  aqua  fortis,  aqua  regis, 
fpirit  of  nitre,  of  urine,  of  foot,  oils  of  feveral  kinds,  and  I  know  not  how  many 
other  liquors,  if  the  variety  of  fomewhat  differing  colours  (that  copper  will  be  made 
to  aflume,  as  it  is  wrought  upon  by  feveral  liquors)  were  not  comprehended  within 
the  limits  of  greeniih  brue,  or  blucifh  green. 

And  yet  I  muft  advertife  you  ( Pyropbilus)  that  being  defirous  to  try,  if  I  could 
not  make  with  crude  copper  a  green  lulu t ion  without  the  blueifhneis,  that  is  wont  to 
accompany  its  vulgar  folutions,  I  bethought  myfelf  of  ufing  two  menftruums,  which 
I  had  not  known  employed  to  work  on  this  metal,  and  which  I  had  certain  reafons  to 
make  trial  of,  as  I  fucccfsfully  did.  The  one  of  thefe  liquors  (if  I  much  rnifremenv 
bcr  not)  was  fpirit  of  fugar  diftilled  in  a  retort,  which  muft  be  warily  done  (if  you 
will  avoid  breaking  your  glades ;)  and  the  other,  oil  or  fpirit  of  turpentine,  which 
affords  a  fine  green  folution,  that  is  ufeful  to  me  on  feveral  occafions.  And  yet  to 
fhew,  that  the  adventitious  colour  may  refult,  as  well  from  the  true  and  permanent 
copper  itfclf,  as  the  falts  wherewith  it  is  corroded,  1  ffiall  add,  that  if  you  take  a 
piece  of  good  Dantzick  copperas,  or  any  other  vitriol,  wherein  Venus  is  predominant, 
and  having  moiftcned  it  in  your  mouth,  or  with  fair  water,  rub  it  upon  a  whetted 
knife,  or  any  other  bright  piece  of  fteel  or  iron,  it  will  (as  we  have  formerly  told 
you)  prefendy  ftain  the  fteel  with  a  reddUh  colour,  like  that  of  copper)  the  reafon  of 
which  we  muft  not  now  ftay  to  inquire. 

ANNOTATION  I. 

T  Presume  you  may  have  taken  notice  (Pyropbilus)  that  I  have  borrowed  fome  of 
*  the  inftances  mentioned  in  this  47th  experiment  from  the  laboratories  of  chymifts  j 
and  becaufe  in  fome  (though  very  few)  other  paflages  of  this  ciTay,  I  have  likewife 
made  ufe  of  experiments  mentioned  alfo  by  fome  fpagyrical  writers,  I  think  it  not 
amifs  to  reprefent  to  you  on  this  occafion  once  for  all  feme  things,  befides  thofe  which 
1  intimated  in  the  preamble  of  this  prcfent  experiment.  For  befides,  that  it  is  very 
allowable  for  a  writer  to  repeat  an  experiment,  which  he  invented  not,  in  cafe  he  im- 
prove it ;  and  befides  that  many  experiments  familiar  to  chymifts  are  unknown  to  the 
generality  of  learned  men,  who  cither  never  read  chymical  proccfles,  or  never  under- 
stood their  meaning,  or  never  durft  believe  them ;  befides  thefe  things,  1  fay,  I  (hall 
reprefent,  that,  as  to  the  few  experiments  I  have  borrowed  from  the  chymifts,  if  they 
be  very  vulgar,  it  would  perhaps  be  difficult  to  afcribe  each  of  them  its  own  author, 
and  it  is  more  than  the  generality  of  chymifts  themfclves  can  do :  and  if  they  be  not 
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of  very  known  and  familiar  practice  among  them,  unlefs  the  author":,  wherein  I  found 
them,  had  given  me  caufe  to  believe  themlelvcs  had  tried  them,  1  know  not  why  I 
might  not  lit  them  down,  as  a  part  of  the  phenomena  of  colours,  which  I  prefrnt 
you ;  many  things  \manimoufly  enough  delivered  as  matters  of  L''t  by  I  know  noc 
how  many  chymical  writers,  being  not  to  be  relied  on,  upon  the  Tingle  authority  of 
luch  authors  :  for  inftance,  as  fome  Spagyrifts  deliver  (perhaps  arr.oigft  lever  a  1  de- 
ceitful  proceifcs)  that  faccbarum  Saturni  with  fpirit  of  turpentine  will  afford  a  balfsm, 
lb  Bcguinus  and  many  more  tell  us,  that  the  fame  concrete  (facdc.rxm  Satvni)  w\\i 
yield  an  incomparably  fragrant  fpirit,  and  a  pretty  quantity  of  two  feveral  oils.  And 
yec  fince  many  have  complained,  as  well  as  1  have  done,  that  they  could  find  no  luch 
odoriferous,  but  rather  an  ill-fcentcd  liquor,  and  fcarce  any  oil  in  their  diftillation  cf 
that  lwcet  vitriol,  a  wary  perfon  would  as  little  build  any  thing  on  what  they  fay  of 
the  former  experiment,  as  upon  what  (hey  aver  of  the  latter;  and  therefore  I  lcruplcd 
not  to  mention  this  red  balfam,  of  which  I  have  not  feen  any  (but  what  I  made) 
among  my  other  experiments  about  rednefs. 


ANNOTATION  H. 

Wf  E  have  fometimes  had  the  curiofity  to  try,  what  colours  minerals,  as  tin-glafs, 
*  *  antimony,  fpeltcr,  13 c.  would  yield  in  feveral  menftruums;  nor  have  we  for- 
born  to  try  the  colours  of  ftones,  of  which  that  famous  one  (which  Helmont  calls 
Paracelfuj's  Ludus)  though  it  be  digged  out  of  the  earth,  and  leem  a  true  ftone,  has 
afforded  in  menftruums  capable  to  diflblve  fo  folid  a  ftone,  fometimes  a  yellow  ilh, 
fometimes  a  red  folution,  of  both  which  I  can  fhew  you.  But  though  I  have  from 
minerals  obtained  with  feveral  menftruums  very  differing  colours,  and  fome  fuch  as, 
perhaps,  you  would  be  furprized  to  fee  drawn  from  iuch  bodies ;  yet  I  muft  now 
pafs  by  the  particulars,  being  defirous  to  put  an  end  to  this  treatife,  before  I  put  an 
end  to  your  patience  and  my  own. 

ANNOTATION  III. 

AND  yet  before  I  pafs  to  the  next  experiment,  I  muft  put  you  in  mind,  that  the 
colours  of  metals  may  in  many  cafes  be  further  altered  by  employing,  either  pre- 
cipitating falts,  or  other  convenient  fubftances  to  ad  upon  their  folutions.  Of  this 
you  may  remember  that  I  have  given  you  feveral  inftances  already,  to  which  may  be 
added  luch  as  thefe ;  that  if  quickfilver  be  dilTolvcd  in  aqua  fortis,  and  precipitated 
out  of  the  folution,  either  with  water  impregnated  with  fca-falt,  or  with  the  fpirit  of 
the  concrete,  it  falls  to  the  bottom  in  the  form  of  a  white  powder  •,  whereas  if  it  be 

Erecipitatcd  with  an  alcali,  it  will  afford  a  yellowim  or  tawny  powder  -,  and  if  there 
c  no  precipitation  made,  and  the  menftruum  be  drawn  off  with  a  convenient  tire, 
the  corroded  mercury  will  remain  in  the  bottom,  in  the  form  of  a  fjbflance,  that  may 
be  made  to  appear  of  differing  colours  by  differing  degrees  of  heat :  as  I  remember, 
that  lately  having  purpofely  abftractcd  aqua  fortis  from  fome  quickfilver,  that  we  had 
diflblvcd  in  it,  lb  that  there  remained  a  white  calx,  cxpofing  that  to  feveral  degrees 
of  fire,  and  afterwards  to  a  naked  one,  we  obtained  fome  new  colours,  and  at  length 
the  greatcft  part  of  the  calx  lying  at  the  bottom  of  the  phial,  and  being  brought 
partly  to  a  deep  yellow,  and  partly  to  a  red  colour,  the  reft  appeared  elevated  to  tire 
upper  part  and  neck  of  the  phial,  fome  in  the  form  of  reddifh,  and  fome  of  an  alh- 
colour  fublimatc.  But  of  the  differing  colours,  which  by  differing  ways  and  working 
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of  quickfilver  with  fire,  and  faline  bodies,  may  be  produced  in  precipitates,  I  may 
clfcwhcre  have  ocafion  to  take  further  notice.  I  aifo  told  you  not  long  fince,  that  if 
you  corrode  quickfilver  with  oil  of  vitriol  inftcad  of  aqua  fortis,  and  abftracl  the 
menftruum,  there  will  remain  a  white  calx,  which  by  the  affufion  of  fair  water  pre- 
fently  turns  into  a  lemon  colour.  And  even  the  luccedaneum  to  a  menftruum  may 
fome'timcs  ferve  the  turn,  to  change  the  colours  of  a  metal.  The  lovely  red,  which 
painters  call  vermilion,  is  made  of  mercury,  which  is  of  the  colour  of  filver ;  and  of 
brimftone,  which  is  of  kin  to  that  of  gold,  fublimed  up  together  in  a  certain  propor- 
tion, as  is  vulgarly  known  to  Spagyrifts. 

EXPERIMENT  XLVIII. 

THE  third  chief  fort  of  the  adventitious  colours  of  metals  is  that,  which  i» 
produced  by  aflbciating  them  (efpccially  when  calcined)  with  other  fufiblc 
bodies,  and  principally  Venice^  and  other  fine  glafs,  devoid  of  colour. 

I  have  formerly  given  you  an  example,  whereby  it  may  appear,  that  a  metal  may 
impart  to  glafs  a  colour  much  differing  from  its  own,  when  I  told  you  how  with  filver 
I  had  given  glafs  a  lovely  golden  colour.  And  I  fhall  now  add,  that  I  have  learned 
from  cne  of  the  chief  artificers,  that  fells  painted  glais,  that  thole  of  his  trade  colour 
it  yellow  with  a  preparation  of  the  calx  of  filver.  Though  having  lately  had  occafion 
among  other  trials  to  mingle  a  few  grains  of  flicll-filvcr  (fuch  as  is  employed  with  the 
pencil  and  pen)  with  a  convenient  proportion  of  powdered  cryftal  glais,  having  kept 
them  two  or  three  hours  in  fufion,  I  was  furprized  to  find  the  colliquated  mals  to  ap- 
jcar,  upon  breaking  the  crucible,  of  a  lovely  faphirine  blue-,  which  made  me  fufpect 
my  fcrvanr  might  have  brought  me  a  wrong  crucible :  but  he  conltamly  affirmed  it 
to' be  the  fame,  wherein  the  filver  was  put,  and  confiderable  circumftanccs  counte- 
nanced his  aftcrtion,  fo  that  till  I  have  opportunity  to  make  farther  trial,  I 
cannot  but  fufpect,  cither  that  filver,  which  is  not  (which  is  not  very  probable) 
brought  to  a  perfect  fufion  and  colliquation  with  glafs,  may  impart  to  it  other  colours 
than  when  nealcd  upon  it-,  or  elfe  (which  is  lefs  unlikely)  that  though  filver- beaters 
ulually  chuie  the  fineft  coin  they  can  get,  as  that  which  is  moft  extenfive  under  the 
hammer,  yet  the  filver  leaves,  of  which  this  fhell-filver  was  mr.de,  might  retain  fo 
much  copper,  as  to  enable  it  to  give  the  predominant  tincture  to  the  glafs. 

For,  I  muft  proceed  to  tell  you  (Pyropkilus)  as  another  inftancc  of  the  adven- 
titious colours  of  metals,  that,  which  is  fomething  ftrange,  namely,  that,  though 
copper  calcined  ptr  ft  affords  but  a  dark  and  bafcly  coloured  calx,  yet  the  glafs-men 
do  with  it,  as  thcmielvcs  inform  me,  tinge  their  glais  green.  And  1  remember,  that 
when  once  we  took  fome  crude  copper,  and  by  frequent  ignition  quenching  it  in  water 
hrd  reduced  it  to  a  dark  and  ill-coloured  powder,  and  afterwards  kept  it  in  fulion  in 
about  a  hundred  times  its  weight  of  fine  glafs,  we  had,  though  not  a  green,  yet  a 
blue  coloured  mafs  •,  which  would  perhaps  have  been  green,  if  we  had  hit  right  upon 
the  proportion  of  the  materials,  and  the  degree  of  fire,  arid  the  time  wherein  it  ought 
to  be  kept  in  fufion  ;  fo  plentifully  docs  that  metal  abound  in  a  venereal  tincture,  as 
artills  cailir,  and  in  fo  many  ways  docs  it  diftlofe  that  richnefs.  But  though  copper 
do,  as  we  have  fiud,  give  fomcwhat  near  the  like  colour  to  glafs,  which  it  does  to 
aqua  fortis,  yet  it  iectns  wenhy  to  enquire,  whether  thefe  new  colours,  which  mineral 
bodies  dilclole  in  niched  glafs,  proceed  from  the  coalition  of  the  corpufdes  of  the 
mineral  with  the  particks  of  the  glafs  as  fuch,  or  from  the  action  (excited  or  actuated 
by  lire)  of  the  alcalizatc  fait  (which  is  a  main  ingredient  of  gla£s)  upon  die  mineral 
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body,  or  from  tlie  concurrence  of  both  thefe  caufes,  or  elfc  from  any  other.  But  to 
return  to  that  which  we  were  laying,  wc  may  oblcrvc,  that  putty  made  by  calcining 
together  a  proportion  of  tin  and  lead,  as  it  is  itfelf  a  white  calx,  I J  docs  it  turn  the 
pitta  di  ayjlello  (as  the  glafs-men  call  the  matter  of  the  purer  fort  cl*  glafs,  wherewith 
it  is  colliquatcd)  into  a  white  mafs ;  which,  if  it  be  opacous  enough,  is  employed, 
as  wc  clli  where  declare,  for  white  amel.  But  of  the  colours,  which  the  other  inccals 
may  be  made  to  produce  in  colourlefs  glafs,  and  other  vitrifiable  bodies,  that  have 
native  colours  of  their  own,  I  muft  leave  you  to  inform  yourfclf  upon  trial-,  or  at 
leait  muft  forbear  to  do  it  till  another  time,  conGdering  how  many  annotations  are 
to  follow,  upon  what  has  in  this  and  the  two  former  experiments  been  laid  already. 

ANNOTATION  I. 

\17HEN  the  materials  of  glafs  being  melted  with  calcined  tin,  have  compofed  a 
mafs  undiaphanous  and  white,  this  white  amel  is  as  it  were  the  bafis  of  all 
thofc  fine  concretes,  (hat  goldfmiths  and  fevcral  artificers  employ  in  the  curious  art 
of  enamelling.  For  this  white  and  fufible  fubftance  will  receive  into  itfelf,  without 
fpoiling  them,  the  colours  of  divers  other  mineral  fubftances,  which  like  it  will  en- 
dure the  fire. 

ANNOTATION  If. 

CO  that  as  by  the  prefent  (XLVIII)  experiment  it  appears,  that  divers  mineral 
will  impart  to  ftifible  mafies  colours  differing  from  then-  own;  fo  by  the  making 
and  compounding  of  amcls,  it  may  appear,  that  divers  bodies  will  both  retain  their 
colour  in  the  fire,  and  impart  the  fame  to  fome  others  wherewith  they  were  vitrified, 
and  in  fuch  trials  as  that  mentioned  in  the  feventeenth  experiment,  where  I  told  you, 
that  even  in  amels  a  blue  and  yellow  will  compound  a  green.  It  is  pretty  to  behold 
not  only  that  fome  colours  are  of  fo  fixed  a  nature,  as  to  be  capable  of  mixture 
without  receiving  any  detriment  by  the  fire,  that  does  fo  eafily  deftroy  or  fpoil  thofe 
of  other  bodies ;  but  mineral  pigments  may  be  mingled  by  fire  little  lefs  regularly  and 
fuccefsfully,  than  in  ordinary  dying  fatts,  the  vulgar  colours  arc  wont  to  be  mingled 
by  the  help  of  water. 

ANNOTATION  III. 

T  T  is  not  only  metalline,  but  other  mineral  bodies,  that  may  be  employed,  to  givi 
tinftures  unto  glafs  •,  and  it  is  worth  noting  how  fmall  a  quantity  of  lomc  mineral 
fubftances  will  tinge  a  comparatively  vaft  proportion  of  glals ;  and  we  have  fomc- 
timcs  attempted  to  colour  glafs,  even  with  precious  ftones,  and  had  caufe  to  think  the 
experiment  not  caft  away.  And  it  is  known  by  them,  that  have  looked  into  the  art 
of  glais,  that  the  artificers  ufed  to  tinge  their  glafs  blue  with  that  dark  mineral  zaribra 
(fome  of  my  trials  on  which  I  elfewherc  acquaint  you)  which  fome  would  have  to  be 
a  mineral  earth,  others  of  ftone,  and  others  neither  the  one  nor  the  other,  but  which 
is  confeffedly  of  a  dark,  but  not  a  blue  colour,  though  it  be  not  agreed  of  what  par- 
ticular colour  it  is.  It  is  likewife  though  a  familiar  yet  a  remarkable  practice  among 
thofe,  that  deal  in  tHc  making  of  glals,  to  employ  (as  fome  of  themfelvcs  have  in- 
formed me)  what  they  call  manganefs,  and  fome  authors  call  Magntfia  (of  which  I 
make  particular  mention  in  another  treatife)  to  exhibit  in  glafs  not  only  other  colours 
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than  its  own  (which  is  fo  like  in  darknefs  or  blackilhncfs  to  the  loadftone,  that  is 
given  by  mineralifts  For  one  of  the  reafons  of  its  Latin  name)  but  colours  differing 
from  one  another.  For,  though  they  ule  it  (which  is  fomewhat  ftrange)  to  clarify 
their  glafs,  and  free  it  from  that  blueifh  grcenifh  colour,  which  elfe  it  would  too  often 
be  fubjc&to;  ycc  they  alfo  employ  it  in  certain  proportions,  to  tinge  their  glafs  both 
with  red  colour,  and  with  a  purplifh  or  murry  ;  and  putting  in  a  greater  quantity, 
they  alfo  make  with  it  that  deep  obfeure  glafs,  which  is  wont  to  pals  for  black,  which 
agrees  very  well  with,  and  may  fcrve  to  confirm  what  we  noted  near  the  beginning  of 
the  44th  experiment,  of  the  fecming  blacknefs  of  thofc  bodies,  that  arc  over-charged 
with  the  corpufcles  of  fuch  colours,  as  red,  or  blue,  or  green,  tee.  And  as  by 
feveral  IMC  tall  and  other  minerals  we  can  give  various  colours  to  glafs,  foon  the  other 
fide,  by  the  differing  colours,  that  mineral  ores,  or  other  mineral  powders,  being 
melted  with  glafs,  difclofe  in  ir,  a  good  conjecture  may  be  oftentimes  made  of  the 
metal  or  known  mineral,  that  the  ore  propofed  cither  holds,  or  is  moil  of  kin  to.  And 
this  eafy  way  of  examining  ores  may  be  in  fomc  cafes  of  good  ufe,  and  is  not  ill 
delivered  by  Glauber,  ttrwhom  I  fliall  at  prefent  refer  you  tor  a  more  particular  ac- 
count of  it :  unlefs  your  curiofiry  command  alfo  what  1  have  obferved  about  thefc 
matters.  Only  I  muft  here  advertifc  you  that  great  circumfpcction  is  rccjuifitc  to  keep 
this  way  from  proving  fallacious,  upon  the  account  of  the  variations  of  colour,  that 
may  be  produced  by  the  differing  proportions,  that  may  be  ufed  betwixt  the  ore  and 
the  glafs,  by  the  richnefs  or  poornefs  of  the  ore  itfelf,  by  the  degree  of  fire,  and 
cfpccially  by  the  length  of  time,  during  which  the  matter  is  kept  in  fufion ;  as  you 
will  eafily  gather  from  what  you  will  quickly  meet  with  in  the  following  annotation 
u;>on  this  4'jth  experiment. 

ANNOTATION  IV. 

^pHERE  is  another  way,  and  differing  enough  from  thofc  already  mentioned,  by 
which  metals  may  be  brought  to  exhibit  adventitious  colours :  for  by  this,  the 
metal  docs  not  fo  much  impart  a  colour  to  another  body,  as  receive  a  colour  from  it, 
or  rather  both  bodies  do  by  the  new  texture  refulting  f  rom  their  million  produce,  a 
new  colour.  I  will  not  infift  to  this  purpofe  upon  the  examples  afforded  us  by  yellow  * 
orpimcnr,  and  common  fea-falt,  from  which,  fublimed  together,  chymifts  unani- 
moufly  affirm  their  white  or  cryftalline  arfenic  to  be  made:  but  it  is  not  unworthy 
our  noting,  that  though  yellow  orpiment  be  acknowledged  to  be  the  copioufeft  by  far 
of  the  two  ingredients  of  arfenic,  yet  this  laft  named  body  being  duly  added  to  the 
llighcft  coloured  metal  copper,  when  it  is  in  fufion,  gives  it  whitcnefs  both  within 
and  without.  Thus  Lapis  Calaminaris  changes  and  improves  the  colour  of  copper, 
by  turning  it  into  br..fs.  And  I  have  fometimcs  by  the  help  of  zink  duly  mixed 
;  ;:cr  a  certain  manner,  given  copper  one  of  the  richeft  golden  colours,  that  ever  I 
have  Rrcn  the  beft  true  gold  ennobled  with.  But  pray  have  a  care,  that  fuch  hints  . 
tall  not  into  any  hands,  that  may  mifemploy  them. 

ANNOTATION  V. 

T  ]  PON  the  knowledge  of  the  differing  ways  of  making  minerals  and  metals  pro- 
ducc  thvir  adventitious  colours  in  bodies  capable  of  vitrification,  depends  the 
pretty  art  of  making  what  rhymifts  by  a  barbarous  word  arc  plcafcd  to  call  Amanfes, 
that  is,  counterfeit  or  factitious  gems,  as  emeralds,  rubies,  faphircs,  topazes,  and 
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the  like.  F6r  in  the  making  of  thefe,  though  pure  f.ind  or  calcined  cryftal  give  the 
body,  yet  it  is  for  the  molt  part  fomc  metalline  or  mineral  calx,  mingled  in  a  fmall 
proportion,  that  gives  the  colour.  But  though  I  have  many  years  fince  taken  delight 
to  divert  myfclf  with  this  pleafmg  arc,  and  have  feen  very  pretty  productions  of  it, 
yet  befides  that  I  fear  I  have  now  forgot  mod  of  the  little  (kill  I  had  in  it,  this  is  no" 
place  to  entertain  you  with  what  would  rather  take  up  an  entire  dilcourfe  than  be 
comprehended  in  an  annotation.  Wherefore  the  few  things,  which  I  fhall  here  take 
notice  of  to  you,  arc  only  what  belong  to  the  prefent  argument,  namely, 

First,  That  I  have  often  obferved,  that  calcined  lead  colliqiuted  with  fine  white 
fand  or  cryftal,  reduced  by  ignitions  and  fubfequcnt  extinctions  in  water  to  a  fubtile 
powder,  will  of  itfclf  be  brought  by  a  due  decoction  to  give  a  clear  mafs  coloured 
like  a  German  amcthyft.  For  though  this  glafs  of  lead  is  looked  upon  by  them,  that 
know  no  better  way  of  making  Amanfes,  as  the  grand  work  of  them  all ;  yet,  which 
is  an  inconvenience,  that  much  blemifhes  this  way,  the  calcined  lead  itfclf  does  not 
only  afford  matter  to  the  Amanfes,  but  has  alfo  as  well  as  other  metals  a  colour  of  its 
own,  which,  as  I  was  faying,  1  have  often  found  to  be  like  that  of  German  (as  many 
call  them)  not  Eaftcrn  amethyfts. 

Secondly,  That  neverthelefs  this  colour  may  be  eafily  overpowered  by  thofe  of 
divers  other  mineral  pigments  (if  I  may  fo  call  them)  fo  that  with  glafs  of  lead  you 
may  emulate  (for  inftance)  the  frefh  and  lovely  greennefs  of  an  emerald,  though  in 
divers  cafes  the  colour,  which  the  lead  itfclf  upon  vitrification  tends  to,  may  vitiate 
that  of  the  pigment,  which  you  would  introduce  into  the  mafs. 

Thirdly,  That  fo  much  even  thefe  colours  depend  upon  texture,  that  in  the  glafs 
of  lead  itfclf  made  of  about  three  parts  of  litharge  or  minium  colliquatcd  with  one 
of  very  finely  powdered  cryftal  or  fand,  we  have  taken  pleafurc  to  make  the  mixture 
pafs  through  differing  colours,  as  we  kept  it  more  or  lefs  in  the  fufion.  For  it  was 
not  ufually  till  after  a  pretty  long  decoction,  that  the  mafs  attained  to  the  amcthyftinc 
colour. 

Fourthly  and  laftly,  That  the  degrees  of  coction  and  other  circumftanccs  may  fo 
vary  the  colour  produced  in  the  fame  mafs,  that  in  a  crucible  that  was  not  great  I 
have  had  fragments  of  the  fame  mafs,  in  fome  of  which,  perhaps  not  fo  big  as  a 
hazel-nut,  you  may  difcern  four  diftinct  colours. 

ANNOTATION  VI. 

*VrOU  may  remember  (Pyropbilus)  that  when  I  mentioned  the  three  forts  of  ad- 
*  ventitious  colours  of  metals,  1  mentioned  them  but  as  the  chief,  not  the  only. 
For  there  may  be  other  ways,  which  though  they  do  not  in  fo  ftrict  a  fenfc  belong  to 
the  adventitious  colours  of  metal?,  may  not  inconveniently  be  reduced  to  them.  And 
of  thefe  I  fhall  name  now  a  couple,  without  denying,  that  there  may  be  more. 

The  firft  may  be  drawn  from  the  practice  of  thofc,  that  dye  fcarlct.    For  the 
famoufeft  mafter  in  that  arr,  cither  in  England  or  Holland,  has  confefied  to  me,  that 
neither  others  nnr  he  can  itrikc  that  lovely  colour,  which  is  now  wont  to  be  called 
the  Bow-dye,  without  their  materials  be  boiled  in  vcfl'els,  either  made  of,  or  lined  t  ^  ,  ^ 
with  a  particular  metal.    But  of  what  I  have  known  attempted  in  this  kind,  I  muft  ./ 
not  as  yet,  for  fear  of  prejudicing  or  difplcafing  others,  give  you  any  particular  ^"f;^* 
account. 

The  other  way  ( Pyropbilus)  of  making  metals  afford  unobvious  colours,  is  by  im- 
buing divers  bodies  with  folutions  of  them  made  in  their  proper  menftruums :  as  (for 
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inftance)  though  copper  plentifully  difiblved  in  aqua  fortis,  will  imbue  leveral  bodies 
with  the  colour  of  the  folution  -,  ycr  fome  other  metals  will  not  (as  I  clfewhere  tell 
you)  and  have  often  tried.  Gold  diffolved  in  aqua  icgia  will  (which  is  not  commonly 
known)  dye  the  nails  and  fki.i,  and  haf:s  of  knives,  and  other  things  made  of  ivory, 
not  with  a  golden,  bjt  a  pu.pl  •colour,  which  though  it  manifcft  but  llowly,  is  very 
durable,  and  lesree  ever  u  be  walked  out.  And  if  I  milicmnnber  nor,  I  have 
already  told  you  in  this  trtutifc,  that  the  purer  cryftals  of  fine  film  made  with  aqua 
fortis,  though  they  appear  whi.e,  will  prefently  dye  the  fkin  and  nails  with  a  black, 
or  at  leail  a  very  dark  colour,  which  water  will  not  wafh  off,  as  it  will  ordinary  ink 
from  the  fame  parts.  And  divers  other  bodies  may  the  fame  way  be  dyed,  fome  of 
a  black,  and  others  of  a  blacktfh  colour. 

And  as  metalline,  lb  likcwife  mineral  folutions  may  produce  colours  differing 
enough  from  thofc  of  the  liquors  ihcmfclvcs.    I  fhall  not  fetch  an  example  of  this, 
from  what  we  daily  fee  happen  in  the  powdering  of  beef,  which  by  the  brine  em- 
ployed about  it  (elprcially  if  the  ftefh  be  over- faked)  docs  oftentimes  appear  at  our 
tables  of  a  green,  and  fometimes  of  a  rcddilh  colour  (deep  enough  i)  nor  fhall  I  infill 
on  the  practice  of  fome  that  deal  in  fult-petre,  who  (as  I  lufpcclcd,  and  as  themfclves 
acknowledged  to  me)  do,  with  the  mixture  of  a  certain  proportion  of  that,  and  com- 
mon fait,  give  a  fine  rednefs,  not  only  to  ncats  tongues,  but,  which  is  more  pretty 
a%  well  as  difficult,  to  fuch  flelh,  as  would  otherwife  be  purely  white  :  thefe  examples, 
1  fay,  I  fhall  decline  infilling  on,  as  chufing  rather  to  tell  you,  that  I  have  fevcral 
times  tried,  that  a  folution  of  the  l'ulphur  of  vitriol,  or  even  of  common  fulphur, 
though  the  liquor  appeared  clear  enough,  would  immediately  tinge  a  piece  of  new 
coin,  or  other  clean  filver,  fometimes  with  a  golden,  fometimes  with  a  deeper  and 
more  reddifii  colour,  according  to  the  llrength  of  the  folution,  and  the  quantity  of 
it,  that  chanced  to  adhere  to  the  metal  •,  which  may  take  off  your  wonder,  that' the 
water  of  the  hot  faring  at  Bath,  abounding  with  difiblved  fubftances  of  a  very  ful- 
phurcous  nature,  mould  for  a  while  as  it  were  gild  the  new  or  clean  pieces  of  filver 
*oin,  that  are  for  a  due  time  immcrfed  in  it.    And  to  thefe  may  be  added  thofe  for- 
merly mentioned  examples  of  the  adventitious  colours  of  mineral  bodies  :  which  brings 
into  my  mind,  that  even  vegetable  liquors,  whefher  by  degeneration,  or  by  altering 
the  texture  of  the  body  that  imbibes  them,  may  ftain  other  bodies  with  colours  differ- 
ing enough  from  tht-ir  own,  of  which  very  good  herbarifls  have  afforded  us  a  notable 
example,  by  affirming,  that  the  juice  of  alcanna  being  green  (in  which  Hate  1  could 
never  here  procure  ir)  docs  yet  dye  the  fkin  and  nails  of  a  lading  red.    But  I  fee 
-this  treatife  is  like  to  prove  too  bulky,  without  the  addition  of  further  inftances  of 
.this  nature. 

EXPERIMENT  XLIX. 

1%4'EETING  the  other  day,  PyropbiluSy  in  an  Italian  book,  that  treats  of  other 
XVjL  matters,  with  a  way  of  preparing  what  the  author  calls  a  lacca  of  vegetables, 
by  which  the  Italians  mean  a  kind  of  cxtraft  fit  for  painting,  like  that  rich  lacca  in 
Englifh  commonly  called  lake,  which  is  employed  by  painters  as  a  glorious  red  :  and 
finding  the  experiment  not  to  be  inconfiderable,  and  very  defectively  fct  down  •,  it 
will  not  be  amifs  to  acquaint  you  with  what  fome  trials  have  informed  us,  in  reference 
to  this  experiment,  which  both  by  our  Italian  author,  and  by  divers  of  his  country- 
men, is  looked  upon  as  no  trifling  fecret. 

Take 
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Take  then  the  root  called  in  Latin  Cureuma,  and  in  Englifti  turmerick  (which  I 
made  ufe  of,  becaufc  it  was  then  at  hand,  and  is  among  vegetables  fit  for  that  pur- 
pofe  one  of  the  moft  caficft  to  be  had) :  and  when  it  is  beaten,  put  what  quantity  of 
it  you  pleafe  into  fair  water,  adding  to  every  pound  of  water  about  a  fpoonful  or 
better  of  as  ftrong  a  lixivium  or  folution  of  pot  allies  as  you  can  well  make,  clarify- 
ing it  by  filtration  before  you  put  it  to  the  decocting  water.  Let  thefe  things  boil,  or 
rather  limmer  over  a  foft  fire  in  a  clean  glazed  earthen  vcflcl,  till  you  find  by  the 
immerfion  of  a  fticct  of  white  paper  (or  by  fome  other  way  of  trial)  that  the  liquor 
is  fufficiently  impregnated  with  the  golden  tindturc  of  the  turmeric ;  then  take  the 
decodtion  off  the  fire,  and  filter  or  ftrain  it,  that  it  may  be  clean;  and  leifurely  drop- 
ping into  it  a  ltrong  folution  of  roch-allom,  you  ftiall  find  the  decoction  as  it  were 
curdled,  and  the  tincted  part  of  it  either  to  emerge,  to  fubfide,  or  to  fwim  up  and 
down,  like  little  yellow  flaxes :  and  if  you  pour  this  mixture  into  a  tunnel  lined  with 
cap-paper,  the  liquor,  that  filtred  formerly  fo  yellow,  will  now  pafs  clean  through 
the  filtre,  leaving  its  tin&ed  and  as  it  were  curdled  parts  in  the  filtrc,  upon  which  fair 
water  mud  be  fo  often  poured,  till  you  have  dulcified  the  matter  therein  contained, 
the  fign  of  which  dulcification  is  (you  know)  when  the  water,  that  has  paffed  through 
it,  comes  from  it  as  taftelcfs  as  it  was  poured  on  it.  And  if  without  filtration  you 
would  gather  together  the  flakes  of  this  vegetable  lake,  you  muft  pour  a  great  quan-  , 
tity  of  fair  water  upon  the  dccoclion  after  the  affufion  of  the  alluminous  folution,  and 
you  fhall  find  the  liquor  to  grow  clearer,  and  the  lake  to  fettle  together  at  the  bottom, 
or  emerge  to  the  top  of  the  water ;  though  fometimcs  having  not  poured  out  a  fuf- 
ficient  quantity  of  fair  water,  wc  have  obfcrved  the  lake  partly  to  fubfide,  and  partly 
to  emerge,  leaving  all  the  middle  of  the  liquor  clear.  But  to  make- this  lake  fit  for 
tife,  it  muft,  by  repeated  affufions  of  frelh  water,  be  dulcified  from  the  adhering 
falts,  as  well  as  that  feparated  by  filtration,  and  be  fpread  and  fuffcrcd  to  dry  leifurely 
upon  pieces  of  cloth,  with  brown  paper,  or  chalk,  or  bricks  under  them  to  imbibe 
the  moifture  *. 

ANNOTATION  I. 

vy  HE  RE  AS  it  is  prefumed,  that  the  magifteryof  vegetables  obtained  this  way 
w  v   confiih  but  of  the  more  folublc  and  coloured  parts  of  the  plants  that  afford  it, 
I  muft  take  the  the  liberty  to  qucftion  the  fuppofition ;  and  for  my  fo  doing,  I  (hall 
give  you  this  account. 

According  to  the  notions  (fuch  as  they  were)  that  I  had  concerning  falts  ;  allom, 
though  to  fenfe  a  homogeneous  body,  ought  not  to  be  reckoned  among  true  falts,  but 
to  be  itfelf  looked  upon  as  a  kind  of  magillery,  in  regard  that  as  native  vitriol  (for 
fuch  I  have  had)  contains  both  a  falinc  fubft ance  and  a  metal,  whether  copper,  or  iron, 
corroded  by  it,  and  affocidted  with  it  ■,  fo  allom,  which  may  be  of  fo  near  a  kin  to 
vitriol,  that  in  fome  places  of  England  (as  we  are  allured  by  good  authority  the  fame 
ftonc  will  fometimcs  afford  both)  fcems  manifeftly  to  contain  a  peculiar  kind  of  acid 
fpirit,  generated  in  the  boweh  of  the  earth,  and  fome  kind  of  Itony  matter  diffolvcd 
by  it.  And  though  in  making  our  ordinary  allom  the  workmen  ufe  the  alhes  of  a 
fea-wced  (vulgarly  called  kelp)  and  urine  ;  yet  thole,  that  Qiould  know,  inform  us, 

•  Thecuricua  reader  th it  dflires  further  information  concerning  lakes  may  refort  to  the  7th  Book  of 
Ktrft  art  of  glafs,  Engliiticd.  (br<r->  years  fince  the  writing  of  thi-  .y. in  experiment)  andiUuAratcd  with 
learned  obfervations  by  the  inquifnive  and  experienced  Dr.  Charltt  Hunt. 
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thar,  here  in  England,  there  is  befides  the  factitious  allom,  allom  made  by  nature 
without  the  help  of  thofc  addiuments.  Now,  Pyrfpbilus,  when  I  confider  this  com- 
pofr.ion  of  allom,  and  that  alcahzate  faks  are  wont  to  precipitate  what  acid  falts  have 
diflblvrd,  I  could  npt  but  ho  prone  to  i'ulpcct,  that  the  curdled  matter,  which  is  called 
the  muriftoy  of  vegetables,  may  have  in  it  no  inconfiderablc  proportion  of  a  ftony 
fubftance  precipitated  out  of  the  altem  by  the  lixivium,  wherein  the  vegetable  had 
been  decoded.  And  to  (hew  you,  that  there  is  no  neciflity,  that  all  the  curdled 
fi.bibnce  muft  belong  to  th.r  vegetable,  I  fhall  add,  that  I  took  a  ftrong  folution  of 
allom,  and  having  filtred  ir,  by  pouring  in  a  convenient  quantity  of  a  llrong  feta- 
tion of  pot-a!hes,  1  prcfently,  as  1  expected,  turned  the  rr-ixcure  into  a  kind  of  white 
curds,  which  being  put  to  fibre,  thepaper  recaincd  a  ftony  calx,  copious  enough, 
very  white,  and  which  fcemed  to  be  of  a  mineral  nature,  both  by  fome  other  figns 
and  this,  that  little  bits  of  it  being  put  upon  a  live  coal,  which  was  gently  blown 
whillt  they  were  on  it,  they  did  neither  melt  nor  fly  away,  and  you  may  keep  a  quan- 
tity of  this  white  fubftance  for  a  good  while  (nay,  for  aught  I  can  guefe,  for  a  very 
long  one )  in  a  red  hot  crucible,  without  lofing  or  fpoiling  it  i  nor  did  hot  water, 
wherein  1  purpofely  kept  another  parcel  of  fuch  calx,  feem  to  do  any  more  than  wafh 
away  the  loofer  adhering  falts  from  the  ftony  fubftance,  which  therefore  fcemed  un- 
likely to  be  leparablc  by  ablutions  (though  reiterated)  from  the  precipitated  parts  of 
the  vegetable,  whole  lake  is  intended.  And  to  (hew  you,  that  there  is  likewile  in 
allom  a  body,  with  which  the  fixed  fait  of  the  alcalrzate  folution  will  concoagularc 
into  a  falinc  fubftance  differing  from  cither  of  them,  I  fhall  add,  that  I  have  taken 
pfeafurc  to  recover  out  of  the  flowly  exhaled  liquor,  that  paftcd  through  the  fiitrc, 
and  left  the  aforementioned  calx  behind,  a  body,  that  at  lcaft,  fcemed  a  fait  very 
pretty  to  look  on,  as  bung  very  white,  and  conftlting  of  an  innumerable  company  of 
exceeding  (lender  and  fhining  particles,  which  would  in  part  eafily  melt  at  the  flame 
of  a  candle,  and  in  part  fly  away  with  fome  little  noife.  But  of  this  fubftance,  and 
its  odd  qualities,  more,  perhaps,  clfewhere  ;  for  now  I  fhall  only  take  notice  to  you, 
that  I  have  likewife  with  urinous  falts,  fuch  as  the  fpirit  of  fal  armoniac,  as  well  as 
with  the  fpirit  of  urine  irfclf,  nay  (if  I  much  miftakc  not)  even  with  ftale  urine  un- 
diftilkd,  eafily  precipitated  fuch  a  white  calx,  as  1  was  formerly  fpeaking  of,  out  of 
a  limpid  folution  of  allom  :  fo  that  there  is  need  of  circumfpection  in  judging  of  the 
natures  of  liquors  by  precipitations,  wherein  allom  intervenes ;  elfe  wc  may  fornc- 
rimes  miftakingly  imagine,  that  to  be  precipitated  out  of  a  liquor  by  allom,  which 
is  rather  precipitated  out  of  allom  by  the  liquor.  And  this  puts  me  in  mind  to  tell 
you,  that  it  is  not  unpleafant  to  behold,  how  quickly  the  folution  of  allom  (or  injected 
lumps  of  allom)  does  occafion  the  fevering  of  the  coloured  parts  of  the  decoction 
from  the  liquor,  that  fcemed  to  have  fo  perfeftly  imbibed  them. 

ANNOTATION  II. 

THE  above-mentioned  way  of  making  lakes  we  have  tried  not  only  with  turme- 
ric, but  alio  with  madder,  which  yielded  us  a  red  lake ;  and  with  rue,  which 
afforded  us  an  cxtraft,  of  (almoft,  if  not  altogether)  the  fame  colour  with  that  of  the 
leaves. 

But  in  regard  that  it  is  principally  the  alcalizate  fait  of  the  pot-afhes,  which  enables 
the  water  to  extract  fo  powerfully  the  tincture  of  the  decocted  vegetables,  I  fear,  that 
our  author  may  be  miftaken,  by  fuppofing,  that  the  decoction  will  always  be  of  the 
very  fame  colour  with  the  vegetable  it  is  made  of.    For  lixiviate  falts,  to  which  pot- 
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a'fhes  eminently  belong,  though  by  piercing  and  opening  the  bodies  of  vegetables, 
they  prepare  and  difpofe  them  to  part  readily  with  their  tincture  j  yet  fome  tinctures 
they  do  not  only  draw  out,  but  likewife  alter  them,  as  may  be  eafily  made  appear  by 
many  of  the  experiments  already  fet  down  in  this  treatife.  And  though  allom  being 
of  an  acid  nature,  its  folutions  may  in  fome  cafes  deftroy  the  adventitious  colours  pro* 
duced  by  the  alcali,  and  reilore  the  former ;  yet  befldes  that  allom  is  nor,  as  I  have 
lately  mown,  a  mere  acid  fait,  but  a  mixt  body  -,  and  befldes  that  its  operations  are 
languid  in  companion  of  the  activity  of  falts  freed  by  diftillacion,  or  by  incineration 
and  diflblution,  from  the  moft  of  their  earthy  parts,  we  have  feen  already  examples 
that  in  divers  cafes  an  acid  fait  will  not  reftore  a  vegetable  fubftance  to  the  colour,  of 
which  an  alcalizatc  one  had  deprived  it,  but  makes  it  attune  a  third  very  differing 
from  both  •,  as  wc  formerly  told  you,  that  if  fyrup  of  violets  were  by  an  alcali  turned 
green  (which  colour,  as  I  have  tried,  may  be  the  fame  way  produced  in  the  violet- 
leaves  thcmfelves  without  any  relation  to  a  fyrup)  an  acid  fait  would  not  make  it  blue 
again,  but  red.  And  though  I  have,  by  this  way  of  making  lakes,  made  magifte- 
ries  (for  fuch  they  feem  to  be)  of  brazil,  and  as  I  remember  of  cochineal  itfelf,  and 
of  other  things,  red,  yellow,  or  green,  which  lakes  were  ennobled  with  a  rich  colour, 
and  others  had  no  bad  one  ;  yet  in  fome  the  colour  of  the  lake  fecmed  rather  inferior 
than  otherwife  to  that  of  the  plant,  and  in  others  it  feemed  both  very  differing,  and 
much  worfe.  But  writing  this  in  a  time  and  place,  where  I  cannot  provide  myfelf  of 
flowers  and  other  vegetables  to  profecute  fuch  trials  in  a  competent  variety  of  fub- 
jects,  I  am  content  not  to  be  pofitivc  in  delivering  a  judgment  of  this  way  of  lakes, 
till  experience,  or  you,  Pyrophilus^  fhall  have  afforded  me  a  fuller  and  more  particular 
information. 

ANNOTATION  III. 

A  ND  on  this  occafion,  Pyropbilus,  I  muft  here  (having  forgot  to  do  it  fooner)  ad*- 
vertile  you,  once  for  all,  that  having  written  Several  of  the  foregoing  experiments,, 
not  only  in  hafte,  but  at  feafons  of  the  year,  and  in  places  wherein  I  could  not  furnifli 
myfelf  with  fuch  inftrumcnts,  and  fuch  a  variety  of  materials,  as  the  defign  of  giv- 
ing you  an  introduction  into  the  hi.lory  of  colours  required  •,  it  can  fcarcc  be  other- 
wife,  but  diat  divers  of  the  experiments,  that  I  have  fet  down,  may  afford  you  fome 
matter  of  new  trials,  if  you  think  fit  to  fupply  the  deficiencies  of  fome  of  them  (cf- 
pecially  the  frcfhly  mentioned  about  lakts,  and  thole  that  concern  emphatical  co- 
lours) which  deficiencies,  for  want  of  being  bcfricnilcd  with  accommodations,  I  could 
■better  dilcern  than  avoid. 

ANNOTATION  IV. 

fyME  ufc  of  allom  is  very  great  as  well  as  familiar  in  the  dyers  trade,  and  I  have 
*  not  been  ill  pleafed  with  the  ufc  1  have  been  able  to  make  of  it,  in  preparing  other 
pigments  than  thofe  they  employ  with  vegetable  juices.  Eut  the  lucriferous  practices 
of  dyers  and  other  tradeliuen  I  do,  for  realbns  that  you  may  know  when  you  plcafe, 
purjHjfely  torbear  in  this  cflay,  though  not  firirtiy  from  pointing  at,  yet  from  making 
u  apart  of  my  prefent  work  explicitly  and  circumllantially  to  deliver  ;  efpecially 
lincc  I  now  find  (though  late,  and  not  without  fome  blufhes  at  my  prolixity)  that  what 
1  intended  but  for  a  fliort  effay,  is  already  fwelled  into  almoft  a  volume. 
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EXPERIMENT  L. 

YET  here,  Pyrcpbilus,  I  muft  take  leave  to  infert  an  experiment,  though  perhaps 
you  will  think  its  coming  in  here  an  tntrufion  :  for  I  confefs  its  more  proper 
place  would  have  been  among  thole  experiments,  that  were  brought  as  proofs  and' 
applications  of  our  notions  concerning  the  differences  of  falts  :  but  not  having  re- 
membered to  infert  it  in  its  fittcft  place,  I  had  rather  take  notice  of  it  in  this,  than 
leave  it  quite  unmentioned :  partly,  becaufe  it  doth  fomcwhat  differ  from  the  reft  of 
our  experiments  about  colours,  in  the  way  whereby  it  is  made  ;  and  partly  becaufe 
the  grounds,  upon  which  I  deviled  it,  may  hint  to  you  fomcwhat  of  the  method  I  ufe 
in  defining  and  varying  experiments  about  colours.  And  upon  this  account  1  fliall 
inform  you,  not  only  what  I  did,  but  why  I  did  it. 

I  considered  then,  that  the  work  of  the  former  experiments  was  either  to  change 
the  colour  of  a  body  into  another,  or  quite  to  deftroy  it,  without  giving  it  a  fucceflbr  ; 
but  I  had  a  mind  to  give  you  alio  a  way,  whereby  to  turn  a  body  endued  with  one 
colour  into  two  bodies,  of  colours  as  well  as  confiftencies,  very  diflinct  from  each 
other,  and  that  by  the  help  of  a  body  that  had  itlclf  no  colour  at  all.  In  order  to 
this,  I  remembered,  that  finding  the  acidity  of  fpirit  of  vinegar  to  be  wholly  deftroyed 
by  its  working  upon  minium  (or  calcined  lead)  whereby  the  faline  particles  of  the 
menftruum  have  their  tafte  and  nature  quite  altered,  I  had,  among  other  conjectures 
I  had  built  upon  that  change,  rightly  concluded,  that  the  folution  of  lead  in  fpirit 
of  vinegar  would  alter  the  colour  of  die  juices  and  infufions  of  fcveral  plants,  much 
after  the  like  manner  that  I  had  found  oil  of  tartar  to  do  •,  and  accordingly  1  was 
quickly  fitisfied  upon  trial,  that  the  infufion  of  rofe-leaves  would,  by  a  fmall  quan- 
tity of  this  folution  well  mingled  with  it,  be  immediately  turned  into  a  fomcwhat  fad 
green. 

And  further,  I  had  often  found,  that  oil  of  vitriol,  though  a  potendy  acid  men- 
ftruum, will  yet  precipitate  many  bodies,  both  mineral  and  others,  diifolved  not  only 
in  aqua  fords  (as  fomc  chymifts  have  obferved)  but  particularly  in  fpirit  of  vinegar. 
And  1  have  further  found,  that  the  calces  or  powders  precipitated  by  this  liquor  were 
ufually  fair  and  white. 

Laving  thele  things  together,  it  was  not  difficult  to  conclude,  that  if,  upon  a  good 
tincture  of  red  rofc-kaves  made  with  fair  water,  I  dropped  a  pretty  quantity  of  a 
lrrong  and  fweet  folution  of  minium,  the  liquor  would  be  turned  into  the  like  muddy 
green  fubitancc,  as  I  have  formerly  intimated  to  you,  that  oil  of  tartar  would  reduce 
it  to  |  and  that  if  then  I  added  a  convenient  quantity  of  good  oil  of  vitriol,  this  laft 
named  liquor  would  have  two  diftinct  operations  upon  the  mixture  ;  the  one,  that  it 
would  precipitate  that  rei'olvcd  lead  in  the  form  of  a  white  powder;  the  other,  that 
it  would  clarify  the  muddy  mixture,  and  both  rcftorc  and  exceedingly  heighten  the 
rednefs  of  the  infufion  of  roles,  which  was  the  moft  copious  ingredient  of  the  green 
tompofition.  And  accordingly  trying  the  experiment  in  a  wine-glaii  Iharp  at  the 
bottom  (like  an  inverted  cone)  that  the  fubfiding  power  might  feem  to  take  up  the 
more  room,  and  be  the  more  confpicuous,  I  lound,  that  when  I  had  ftiakcn  the 
green  mixture,  that  the  coloured  liquor  might  be  die  more  equally  difperfed,  a  few 
drops  of  the  rectified  oil  of  vitriol  did  prelently  turn  the  opacous  liquor  into  one  that 
was  clear  and  red,  almolt  like  a  ruby,  and  threw  down  good  ftore  of  a  powder, 
which,  when  it  was  fettled,  would  have  appeared  very  white,  if  forne  interiperfed 
particles  of  the  red  liquor  had  not  a  litde  allayed  the  purity,  though  not  bJemiflied 
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*he  beauty  of  the  colour.  And  to  fhew  you,  Pyropbilus,  that  thefe  effe&s  do  not 
flow  from  the  oil  of  vitriol,  as  it  is  fuch,  but  as  it  is  a  ftrongly  acid  menftruum,  that 
has  the  property  both  to  precipitate  lead,  as  well  as  fome  other  concretes  out  of  fpirir 
of  vinegar,  and  to  heighten  the  colour  of  red  role-leaves  •,  I  add,  that  I  have  done 
the  fame  thing,  though  perhaps  not  quite  fo  well,  with  fpirit  of  fait  •,  and  that  I 
could  not  do  it  with  aqua  fortis,  becaule  though  that  potent  menftruum  does,  as  well 
as  the  others,  heighten  the  rednefs  of  roles,  yet  it  would  not,  like  them,  precipitate 
lead  out  of  fpirit  of  vinegar,  but  would  rather  have  diirolved  it,  if  it  had  not  found 
it  diflblved  already. 

And  as  by  this  way  we  have  produced  a  red  liquor,  and  a  white  precipitate  out  of 
a  dirty  green  magiftcry  of  role-  leaves  ;  fo  by  the  lame  method,  you  may  produce  a 
fair  yellow,  and  fomctimes  a  red  liquor,  and  the  like  precipitate,  out  of  an  infufion 
of  a  curious  purple  colour.  For  you  may  call  to  mind,  that  in  the  annotation  upon 
the  59th  experiment  I  intimated  to  you,  that  I  had  with  a  few  drops  of  an  alcali 
turned  the  infufion  of  logwood  into  a  lovely  purple.  Now  if  inltcad  of  this  alcali  I 
fubltiiuted  a  very  ftrong  and  well  fdtrated  folution  of  minium,  made  with  fpirit  of 
vinegar,  and  pur.  about  half  as  much  of  this  liquor,  as  there  was  of  the  infufion  of 
logwood  (that  the  mixture  might  afford  a  pretty  deal  of  precipitate)  the  affulion  of 
a  convenient  proportion  of  fpirit  of  fait  would  (if  the  liquors  were  well  and  nimbly 
ltirred  together)  prcfently  ftrike  down  a  precipitate  like  that  formerly  mentioned,  and 
turn  the  liquor,  that  fwam  above  it,  for  the  molt  part,  into  a  lovely  yellow. 

But  for  the  advancing  of  this  experiment  a  little  further,  I  conficiercd,  that  in  cafe 
]  firft  turned  a  fpoonful  of  the  infulion  of  logwood  purple,  by  a  convenient  proportion 
of  the  folution  of  minium,  the  afi'ufion  of  fpirit  of  l'al-armoniac  would  precipitate  the 
corpufclesof  lead  concealed  in  the  folution  of  minium,  and  yet  not  deitroy  the  purple 
colour  of  the  liquor  •,  whereupon  I  thus  proceeded  :  I  took  about  a  fpoonful  of  the  frefti 
tinclure  of  logwood  (for  I  found,  that  if  it  were  ftale,  the  experiment  would  not  always 
fucceed)  and  having  put  to  it  a  convenient  proportionof  the  folution  of  minium  to  turn 
•it  into  a  deep  and  almoft  opacous  purple,  1  then  dropped  in  as  much  fpirit  offal  armo- 
iiiac,  as  1  guclTcd  would  precipitate  about  half  or  more  ;but  not  all)  of  the  lead,  and  im- 
mediately ltirring  the  mixture  well  together,  I  mingled  the  precipitated  parts  with  the 
others,  fo  that  they  fell  to  the  bottom,  partly  in  the  form  of  a  powder,  and  partly  in 
ihe  form  of  a  curdled  fubftance,  that  (by  reafon  of  the  predominancy  of  the  tinged 
corpufcles  over  the  white)  retained,  as  well  as  the  lupern.iunr  liquor,  a  blueilh  purple 
col  .ur  furficieiitly  deep,  and  then  inlcantly  (but  yet  warily)  pouring  on  a  pretty  quantity 
of  fpirit  of  fr.lt  ;  the  matter  firft  precipitated  was,  by  the  above  fpeciried  figure  of  the 
bottom  of  theglais  prcfcived  from  betii£  reached  by  the  fijirituous  f.ik  i  which  hallily 
precipitated  upon  it  a  new  bed  (if  !  may  fo  call  it)  of  white  powder,  Iving  the  rc- 
maining  corpufc  les  of  the  le^d,  that  the  urinous  fpirit  had  not  ft  ruck  down.  So  that 
there  appeared  in  the  glafs  three  dilci'nct  and  very  dilleringly  coloured  fubltances  •,  a 
purple  or  violet -coloured  precipitate  at  the  bottom,  .1  white  and  carnation  (fometim'-s 
a  Variously  coloured)  precipitate  over  that,  and  at  the  top  of  all  a  tranlparent  liquor 
of  :t  lovely  yellow,  or  red. 

Titus  you  fee,  PjropbHus.,  that  t'lough  to  form  I  may  have  fcemed  to  have  lighted 
on  this  ( :oth]  expciimcnt  by  chance,  and  though  others  may  imagine,  that  to  have 
excogitated  ic  mull  have  proceeded  from  fome  extraordinary  infight  into  the  nature 
of  colours-,  yet  indeed  the  deviling  of  ic  neul  not  be  looked  upon  as  any  gic.ir. 
matter,  efpcci.dly  to  one,  that  is  a  little  vcrfed  in  the  notions  I  have  in  their,  a^d 
Other  papers  hinted  concerning  the  dillcrtncts  of  falts.  Ami  perhaps  I  might  add, 
upon  more  than  conjecture,  that  thefe  very  noiionr,  and  foaie  particulars  fcureringly 
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delivered  in.  this  treatifr,  being  flcitrully  put  together,  may  fuggeft  divers  matters  (at 
kail)  about  colours,  that  will  not  be  altogether  defpicable.  But  thoic  hinted*  Pyrt- 
fbilus%  I  mud  now  leave  i'uch  as  you  to  profecute,  having  already  fpent  far  more  time 
than  I  intended  to  allow  myfetf,  in  acquainting  you  with  particular  experiments  and. 
obfervations  concerning  the  changes  of  colour  ,  to  which  I  might  have  added  many 
more,  but  that  I  hope  I  may  have  p relented  you  widi  a  competent  number,  to  moke 
one,  in  fome  meafure,  what  I  have,  at  the  beginning  of  this  effay,  cither  propotcd 
as  my  deGgn  in  this  trad,  or  delivered  as  my  conjectures  concerning  thele  matters. 
And  it  not  being  my  prefent  defign,  as  I  have  more  than  once  declared,  to  deliver  any 
pofitive  hypothefts  or  iblemn  theory  of  colours,  but  only  to  furnifh  you  with  fome 
ex  penmen  is  towards  the  framing  of  fuch  a  theory  •,  I  (hall  add  nothing  to  what  I 
have  (aid  already,  but  a  rcqueft,  that  you  would  not  be  forward  to  think  I  have  been 
Hiiftakcn  in  any  thing  I  have  delivered  as  matter  of  fad  concerning  the  changes  of 
colours,  in  cafe  you  (hould  not,  every  time  you  try  it,  find  it  exactly  to  fucceed.  For 
beiides  the  contingencies,  to  which  we  have  elfewhere  fliewn  fome  other  experiments 
to  be  obnoxious,  the  omifilon  or  variation  of  a  feemingly  inconfiderable  circumftance 
may  hinder  the  fuccefs  of  an  experiment,  wherein  no  other  fault  has  been  committed. 
Of  which  truth  1  fhall  only  give  you  that  fingle  and  aim  oft  obvious,  but  yet  illul- 
trious  inftance  of  the  art  or  dying  fcarlets :  for  though  you  mould  fee  every  ingre- 
dient, that  is  ufed  about  it ,  though  1  mould  particularly  inform  you  of  the  weight  of 
each  j  and  though  you  mould  be  prefent  at  the  kindling  of  the  fire,  and  at  the  u> 
creafing  and  remitting  of  it,  whenever  the  degree  of  heat  is  to  be  altered  •,  and 
though  (in  a  word)  you  fhould  fee  every  thing  done  fo  particularly,  that  you  would 
Ira nx  harbour  the  leaft  doubt  of  your  comprehending  the  whole  art ;  yet  if  I  ihould 
not  difclofe  to  you,  that  the  vefiels,  that  immediately  contain  the  tinging  ingredients, 
are  to  be  made  of  or  to  be  lined  with  tin,  you  would  never  be  able,  by  all  that  I 
could  tell  you  elfe  (at  leaft,  if  the  famoufeft  and  candideft  artificers  do  not  ftrangely 
delude  themfelves)  to  bring  your  tindture  of  cochineal  to  dye  a  perfccl:  fcarlet.  So 
much  depends  upon  the  very  veflcl,  wherein  the  tinging  matters  are  boiled,  and  fo 
great  an  influence  may  an  unheeded  circumftance  have  on  the  fuccefs  of  experiments 
concerning  colours. 
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A  fhort  Account  of  fome  OBSERVATIONS 
madebyMr.  Boyle,  abouta  DIAMOND,, 
that  fhines  in  the  Dark* 

Firft  inclofed  in  a  LETTER  written  to  a  Friend: 

And  now,  together  with  it,  annexed  to  the  foregoing  Treatife, 
upon  the  fcore  of  the  affinity  between  LIGHT  and 
COLOURS. 

A  Copy  of  the  LETTER,  that  Mr.  Boyle  wrote  to  Sir  Robert; 
Mor  ray,  to  accompany  the  Obfervotiont  touching  the  Shining  Diamond, 

SIR, 

THOUGH  Sir  Robert  Murray  and  MonGeur  Zulicbem  be  perfons,  that  have  de- 
ferved  fo  well  of  the  commonwealth  of  learning,  that  I  mould  think  myfelf 
unworthy  to  be  looked  upon  as  a  member  of  it,  if  I  declined  to  obey  them,  or  to 
lervc  them  \  yet  I  Ihould  not  without  reluftancy  fend  you  the  notes  you  dcfire  for 
him,  if  I  did  not  hope,  that  you  will  tranfmit,  together  with  them,  iomc  account, 
why  they  are  not  leis  unworthy  of  his  perufal :  which  that  you  may  do,  I  mull  in- 
form you,  how  the  writing  of  them  was  occafioned,  which  in  Ihort  was  thus.  As  I 
was  juft  going  out  of  town,  hearing  that  an  ingenious  gentleman  of  my  acquaint- 
ance, lately  returned  from  ltalyy  had  a  diamond,  that  being  rubbed,  would  fttinc 
in  the  dark,  and  diat  he  was  not  far  off*-,  I  matched  time  from  my  occasions  to  make 
him  a  vifit  \  but  finding  him  ready  to  go  abroad,  and  having  in  vain  tried  to  make  the 
ftone  yield  any  light  in  the  day-time,  I  borrowed  it  of  him  for  that  night,  upon  con- 
dition to  reftore  it  him  within  a  day  or  two  at  furtheft,  at  Crejham  College,  where  we 
appointed  to  attend  the  meeting  of  the  fociety,  that  was  then  to  be  at  that  place. 
And  hereupon  I  haded  that  evening  out  of  town,  and  rinding  after  fupper,  that  the 
ftone,  which  in  the  day-time  would  afford  no  difcernible  light,  was  really  cordpicuous 
in  the  dark,  I  was  fo  taken  with  the  novelty,  and  fo  defirous  to  make  fome  ufe  of  aiv 
opportunity,  that  was  like  to  laft  fo  little  a  while,  that  though  at  that  time  I  had  no 
body  to  affift  me  but  a  foot-boy,,  yet  fitting  up  late,  I  made  a  fhift  that  night  to  try 
a  pretty  number  of  fuch  of  the  things,  that  then  came  into  my  thoughts,  as  were  not 
in  that  place  and  time  unpracticable.  And  the  next  day,  being  othcrwifc  employed, 
I  was  fain  to  make  ufe  ot  a  drowfy  part  of  the  night  to  fct  down  haftily  in  writing, 
what  I  had  obferved  •,  and  without  having  the  time  in  the  morning  to  ftay  the  tran- 
scribing of  it,  I  ordered  the  obfervations  to  be  brought  after  mc  to  Grtjbam  College  ; 
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where  you  may  remember,  that  they  were,  together  with  the  ftone  itfclf,  fliown  t» 
the  Royal  Society,  by  which  they  had  the  good  fortune  not  to  be  difliked,  though 
fcveral  things  were,  through  hafte,  omitted,  fomc  of  which  you  will  find  in  the 
margin  of  the  inclofcd  paper.    The  fubftance  of  this  fhort  narrative  I  hope  you  will 
let  Monfieur  Zulicbem  know,  that  he  may  be  kept  from  expc&ing  any  thing  of  finifticd 
in  the  obfervations,  and  be  difpofed  to  excufc  the  want  of  it.    But  fuch  as  they  are 
]  hope  they  will  prove  (without  a  clinch)  lucifcrous  experiments,  by  fetting  the  fpe- 
culations  of  the  curious  on  work,  in  a  diligent  enquiry  after  the  nature  of  light,  to- 
wards the  difcovery  of  which,  perhaps,  they  have  not  yet  met  with  lb  considerable 
an  experiment  •,  fincc  here  we  fee  light  produced  in  a  dead  and  opacous  body,  and 
that  not  as  in  rotten  wood,  or  in  fifties,  or  as  in  the  Bolonian  ftone,  by  a  natural  cor- 
ruption, or  by  a  violent  deftruction  of  the  texture  of  the  body,  but  by  lb  flight  a 
mechanical  operation  upon  its  texture,  as  we  leem  to  know  what  it  is,  and  as  is  im- 
mediately performed,  and  that  fcveral  ways,  without  at  all  prejudicing  the  body,  or 
making  any  fenfible  alterations  in  its  manifeft  qualities.    And  I  am  the  more  willing 
to  cxpofe  my  hafty  trials  to  Monfieur  Zuliebem,  and  to  you,  becaufe  he,  being  upon 
the  confidcration  of  dioptrics,  fo  odd  a  phenomenon  relating  to  the  fubject,  as  pro- 
bably he  treats  of,  Light,  will,  I  hope,  excite  a  pcrl'on  to  confider  it,  that  is  wont 
to  confider  things  he  treats  of  very  well.    And  for  you,  Sir,  I  hope  you  will  both 
recruit  and  perfect  the  obfervations  you  receive  ;  for  you  know,  that  I  cannot  add 
to  them,  having  a  good  while  fincc  reftorcd  to  Mr.  Clayton  the  ftone,  which,  though 
it  be  now  in  the  hands  of  a  prince,  that  lb  highly  defcrves,  by  underftanding  them, 
the  greatcft  cunofitics ;  yet  he  vouchfafes  you  that  acccfc  to  him,  as  keeps  me  from 
doubting,  you  may  calily  obtain  leave  to  make  further  trials  with  it,  of  fuch  a  mo- 
narch as  ours,  that  is  not  more  inquifitive  himfclf,  than  a  favourer  of  them  that  Arc 
fo.    I  doubt  not  but  thefe  notes  will  put  you  in  mind  of  the  motion  you  made  to  the 
ibciety,  to  impofc  upon  me  the  talk  bringing  in  what  I  had  on  other  occafions  ob- 
ferved  concerning  ihining  bodies.    Hut  thcugh  I  deny  not,  that  I  fomctimes  made 
obfervations  about  the  Bolonian  ftone,  and  tried  fome  experiments  about  fome  other 
fhining  bodies    yet  the  fame  rcafons,  that  reduced  me  then  to  be  unwilling  to  re- 
ceive even  their  commands,  mull  now  be  my  apology  for  not  anfwtrin^  vour  ex- 
peditions, namely,  the  ablbul'c  nature  of  light,  and  my  being  already  overburdened, 
and  but  too  much  kept  employed  by  the  urgency  of  the  prefs,  as  well  as  by  mere 
concerning  and  diilraifting  occafions.    But  yet  I  will  tell  you  fome  part  of  what  I 
have  met  with  in  reference  to  the  ltone,  of  which  1  lend  you  an  account.    Becaufe  I 
I  find,  on  the  one  fide,  that  a  great  many  think  it  no  r.  rity,  upon  a  rmftuken  per- 
lu.ifion,  that  not  only  thrre  are  a  ftore  of  carbun;  les,  of  which  this  is  one  ;  but  that 
all  diamond?,  and  other  glifiering  jewels,  fhine  in  the  dark.    Whereas,  on  the  other 
fide,  there  are  very  learned  men,  who  (plaufibly  enough)  deny,  that  there  are  any 
-carbuncles  or  fhining  ftones  at  all.  ' 

And  certainly,  thofe  judicious  men  have  much  more  to  fay  for  themfelvcs,  than 
the  others  common')- ph:ad ;  and  therefore  did  deferveuiy  look  upon  Mr.  CUyton'i 
.  diamond  as  a  great  runty.    For  not  only  Boitwi  de  Bc:.\  who  is  juciged  the  bell  au- 
thor on  this  lu  eject,  alcrilxrs  no  fuch  virtue  to  liiamonds,  but  begins  what  he  dt livers 
j"'t"c?.   01  carbuncles,  with  this  palTage  ;  XL\>t:a /.una  eft  carbuncui.    It  vulgoputatttr  in  tene- 
tt  Uf  J.    bris  eeirbonis  infiar  lucere;  forttfjis  quia  pvrcptts  fat  anthrax  appcllatus  a  leterilus  fiat, 
t  'cift*'  ^  irKm  bailouts  nemo  ur.qucn  xtrc  effertrt  at:j::s  fust,  fe gentmam  nc/fa  hutntem  viJiffs. 

Gare'tus  ab  Ikrto  pro  regis  Indix  tned.cus  refi  t  !  ft  aHocutum  f:t'fe,  qui  fe  vidifc  etjfn  tnuren:. 
bed  its  Jidem  v.jr.  Labi.;!.    And  a  latec  authir,  the  diligent  and  judicious  -jo&anues  at 
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Lett,  in  his  chapter  of  carbuncles  and  of  rubies,  has  this  paflage ;  Quia  auttm  car- 
'bunculiy  pyrcpi  ts  an/braces  a  veteribus  nominantur,  vulgo  creditum  fuit,  carbotiis  inftar 
in  tenebris  lucere,  quod  I  amen  mild  gemma  batlenus  deprebenfum,  licet  .  quibufdam  temeri 
jafletur.  And  the  recentelt  writer  I  have  met  with  on  this  fu  eject,  Olaus  IVormius, 
in  liis  account  of  his  well-furaifhed  Mufaum,  docs,  where  he  treats  of  rubies,  concur 
with  the  former  writers  by  thefc  words:  Sunt,  qui  rubinum  velerum  carbunculum  rffcJSJjSJr 
exiftimant,  fed  decft  una  ilia  nota,  quod  in  tenebris  inftar  antbracis  nen  luceat :  Aft  talem  »7. 
carbunculum  in  rerum  naturd  non  inveniri  major  pars  autborum  exiftimant.  Licet  unum 
aut  alter um  in  India  apud  magnates  quo/dam  repcriri  fcribant,  cum  tamen  ex  aliorum  rela- 
tione id  babeant  faltem,  fed  ipji  nen  viderint.  In  confirmation  of  which  I  mall  only 
add,  that  hearing  of  a  ruby,  fo  very  vivid,  that  the  jewellers  themfclves  have  feveral. 
times  begged  leave  of  the  fair  lady,  to  whom  it  belonged,  that  they  might  try  their 
choiccft  rubies  by  comparing  them  with  that,  I  had  the  opportunity,  by  the  favour 
of  this  lady  and  her  huiband  (both  which  I  have  the  honour  to  be  acquainted  with) 
to  make  a  trial  of  this  famous  ruby  in  the  night,  and  in  a  room  well  darkened,  but 
not  only  could  not  difcern  any  thing  of  light,  by  looking  on  ti  e  ftone  before  any 
thing  had  been  done  to  it,  but  could  not,  by  all  my  rubbirg,  bring  it  to  afford  the 
leaft  glimmering  of  light. 

But,  Sir,  though  I  be  very  backward  to  admit  ft  range  things  for  truths,  yet  I  am 
not  very  forward  to  reject  them  as  impoffibilities  ;  and  therefore  I  would  not  dif- 
courage  any  from  making  further  enquiry,  whether  or  no  there  be  really  in  rerum 
uatura  any  fuch  thing  as  a  true  carbuncle  or  ftone,  that  without  rubbing  will  mine  in 
the  dark.    For  if  fuch  a  thing  can  be  found,  it  may  afford  no  fmall  affiftance  to  the 
curious  in  the  inveftigation  ot  light,  befides  the  noblentfs  and  rarity  of  the  thing 
itl'elf.    And  though  Vartomannus  was  not  an  eye-witneis  of  what  he  relates,  that  the 
king  of  Pegu,  one  of  the  chief  kings  of  the  Raft-Indies,  had  a  true  carbuncle  of  that 
bignefs  and  fplendour,  that  it  mined  very  glorioufly  in  the  dark  j  and  though  Garcia* 
cb  Horto,  the  Indh;n  Vice-Roy's  phyfician,  fpcaks  of  another  carbuncle,  only  upon 
the  report  of  one,  that  he  difcourfed  with,  who  affirmed  himlelf  to  have  fecn  it-,  yet 
as  wc  arc  not  lure,  that  thefe  men,  that  gave  themfclves  out  to  be  eye-witnefics, 
ipcaktrue,  yet  they  may  have  done  fofor  aught  we  know  to  the  contrary.    And  I 
could  prcient  you  with  a  much  confiderabler  teftimony  to  the  fame  purpofe,  if  I  had 
the  prrmiffion  of  a  ptrlon  concerned,  without  whole  leave  1  mufl  not  do  it.    I  might 
tell  you,  that  Marcus  Paulus  Venetus  (whofe  fuppoied  fables  divers  of  our  later  £u,rff,i-' 
travellers  and  navigators  have  fince  found  to  be  truths)  Ipcakiog  of  the  king  of i'i:'"'^ 
'/.eilan,  that  then  was,  tells  us,  that  he  was  faid  to  have  the  heft  ruby  in  the  world,  .<-■*. 
a  palm  long,  and  as  big  as  a  man's  arm,  without  fpot,  Ihiniag  like  a  fire :  and  he 
luhjoii  s,  that  the  Great  Cham,  under  whom  Paulus  was  a  conikxrablc  officer,  lent 
and  offered  the  value  of  a  city  for  it ;  but  die  king  anfwered,  he  would  not  give  ii 
for  the  trcafurc  of  the  world,  nor  part  with  it,  having  been  his  anccftors.    And  I 
could  add,  that  in  the  relation  made  by  two  Ruffian  CofTacks  of  thiir  journey  into 
Catay,  written  to  their  emperor,  they  mention  their  having  been  told  by  the  people /,f*.>v«. 
of  tliofc  parts,  that  their  king  had  a  ftone,  which  lights  as  the  fun  both  day  and  ,6,»« 
night,  called  in  their  language  Sarra,  which  thoie  Coffacks  interpret  a  ruby.  But 
thefe  relations  are  too  uncertain  for  me  to  build  any  thing  upon  ;  and  therefore  I 
fhall  proceed  to  tell  you,  that  there  came  hither,  about  two  years  fince,  out  of 
America,  the  governor  of  one  of  the  principal  colonies  there,  an  ancient  virtuofo,  and 
one  that  has  the  honour  to  be  a  member  of  the  Royal  Society  :  this  gentleman,  finding 
fame  of  the  chief  affairs  ot  his  country  committed  to  another  and  me,  made  mo 

diveri 


Digitized  by  Google 


792  Obferoations  on  a  Diamond 

divers  vifits ;  and  in  one  of  them,  when  I  enquired  what  rare  (tones  they  had  in  thofe 
parts  of  the  Indies  he* belonged  to,  he  told  me,  that  the  Indians  had  a  tradition,  that 
in  a  certain  hardly  acceflible  hill,  a  pretty  way  up  in  die  country,  there  was  a  ftone, 
which  in  the  night-time  mined  very  vividly,  and  to  a  great  diibmce  v  and  he  aflured 
me,  that  though  he  thought  it  not  fit  to  venture  himfclf  fo  far  among  thole  favages, 
yet  he  purpofcly  fent  thither  a  bold  Englilhrnan,  with  feme  natives,  to  be  his  guides ; 
and  that  trm  meflenger  brought  him  back  word,  that  at  a  diltance  from  the  hillock 
he  had  plainly  perceived  l'uch  a  mining  fubftance  as  the  Indians  tradition  mentioned  ; 
and  being  ftimulated  by  curiofity,  had  flighted  thofc  fuperftitious  fears  of  the  inha- 
bitants, and  with  much  ado,  by  reafon  of  the  difficulty  of  the  way,  had  made  a  fluff 
to  clamber  up  to  that  part  of  the  hill,  where,  by  a  very  heedful  oblervation,  lie  fup- 
pofed  himfeU  to  have  feen  the  light.  But  whether  it  were,  that  he  had  inifiaken  the 
place,  or  for  fome  other  rcafon,  he  could  not  find  it  there  •,  though  when  he  was  return- 
ed to  his  former  ftation,  he  did  again  fee  the  light  mining  in  the  fame  place  where  it 
flionc  before.  A  further  account  of  this  light  I  expert  from  the  gentleman,  that 
gave  me  this  who  lately  fent  me  the  news  of  his  being  landed  in  that  country.  And 
though  I  referve  to  myfelf  a  full  liberty  of  believing  no  more  than  [  lee  caufe,  yet 
J  do  the  lefs  fcruple  to  relate  this,  bccaulc  a  good  part  of  it  agrees  well  eno«»h  with 
another  ftory,  that  I  lhall  in  the  next  place  have  occafion  to  fubjoin  :  in  order  w here- 
unto, I  lhall  tell  you,  that  though  the  learned  anthers  I  formerly  mentioned,  tell  us, 
that  no  writer  has  affirmed  his  having  himfelf  feen  a  real  carbuncle,  yet,  confidering 
the  light  of  Mr.  Clayton's  diamond,  it  recalled  into  my  mind,  that  fome  years  be- 
fore, when  I  was  inquilitive  about  ftones,  I  had  met  with  an  old  Italian  book  highly 
extolled  to  me  by  very  competent  judges  ;  arid  that,  though  the  book  was  very  fcarcc, 
I  had  purchafed  it  at  a  dear  rate,  for  the  fake  of  a  few  confidcrable  paflages  I  met 
widi  in  it,  and  particularly  one,  which  betng  very  remarkable  in  idelf,  and  pertinent 
to  our  prefent  argument,  I  fliall  put  it  for  you,  though  not  word  for  word,  which  I 
fear  I  have  forgot  to  do,  yet  as  to  the  fenfe,  into  Englifli. 

*  H  a  vino  promifed  (fays  our  author)  to  fay  fomething  of  that  moft  precious  fort 
1  of  jewels,  carbuncles,  becaufe  they  are  very  rarely  to  be  met  with,  we  fliall  briefly 
■mwm  *  deliver  what  we  know  of  them.  In  Clement  the  Vllth's  time  I  happened  to  fee  one 
&/■«■•/•'  c  Qf  them  at  a  certain  Ragufian  merchant's,  nnmed  Beigcio  it  Bona  :  this  was  a  ear- 
ffftMbrr  «  buncle  white,  of  that  km.l  of  whitenefs  which  we  laid  was  to  be  found  in  thofe 
»,  i.ftf.  i  rubies  of  which  we  made  mention  a  little  above,'  (where  lie  had  faid,  that  thofe 
rubies  had  a  kind  of  livid  whitenefs,  or  palcncfs,  like  that  of  a  Calcidonian)  •  but  it 

*  had  in  it  a  luftre  fo  pleafing,  and  fo  marvellous,  that  it  fliined  in  the  dark,  but  not 

*  as  much  as  coloured  carbuncles  •,  though  it  be  true,  that  in  an  exceeding  d;.rk 
«  place  I  faw  it  flii.ie  in  the  manner  of  fire  almoft  gone  out.    But  as  for  coloured 

*  carbuncles  it  has  not  been  my  fortune  to  have  feen  any  :  wherefore  I  will  only  let 
•«  down  what  I  learned  about  them,  difcourfing  in  my  youth  with  a  Roman  gende- 

*  man  of  ancient  experience  in  matters  of  jewels  who  told  me,  that  one  "jacopo  Cola 
«  being  by  night  in  a  vincytrd  of  his,  and  efpytng  fomething  in  the  midft  of  it,  that 

*  fliined  like  a  little  glowing  coal,  at  the  foot  of  a  vine,  went  near  towards  the  plate, 
4  where  he  thought  himtclr  to  have  leen  that  fire ;  but  not  finding  it,  he  laid,  that 

*  being  returned  to  the  fame  place,  whence  he  had  firft  defcricd  it,  and  perceiving 

*  there  the  lame  fplcndor  as  before,  he  marked  it  fo  heedfully,  that  he  came  at  length 

*  to  it,  where  he  took  up  a  very  little  ltone,  which  he  earned  away  with  tranlports 

*  and  joy.  And  the  next  day,  carrying  it  about  to  fliow  it  divers  of  his  friends, 
«  wliillt  he  was  relating  after  what  manner  he  found  it,  dicrc  cafually  intervened  a 
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*  Venetian  cmbafiador,  exceedingly  expert  in  jewels,  who  prefently  knowing  it  to  be 

*  a  carbuncle,  did  craftily,  before  he  and  the  laid  Jacopo  parted  (fo  that  there  was  no 

*  body  prefenr,  that  underftood  the  worth  of  fo  precious  a  gem)  purchal'e  it  lor  the 
4  value  of  ten  crowns,  and  the  next  day  left  Rome  to  Ihun  the  being  ncceffitated  to 
'  reftore  it  ;  and,  as  he  affirmed,  it  was  known  within  fome  while  after,  that  thefaid 
1  Venetian  gentleman  did,  in  Conjlantinople,  fell  that  carbuncle  to  tlie  then  Grand 
'  Signior,  newly  come  to  the  empire,  for  a  hundred  thoufand  crowns.' 

And  this  is  what  I  can  fay  concerning  carbuncles;  and  this  is  not  a  little  at  leaft 
as  to  the  firft  part  of  this  account,  where  our  Cellini  affirms  himfelf  to  have  feen  a 
real  carbuncle  with  his  own  eyes,  efpecially  fince  this  author  appcan  wary  in  wh.it 
he  delivers,  and  is  inclined  rather  to  leflcn,  than  incrcalc  the  wonder  ot  it.  And  his 
tcftimony  is  the  more  confiderablc,  bccaulc  though  he'  were  born  a  fubjett  neither 
to  the  pope  nor  the  then  king  of  France  (that  royal  virtuofo  Francis  I  )  yet  both  the 
one  and  the  other  of  thole  princes  employed  him  much  about  making  of  their  nobleft 
jewels.  What  is  now  reported  concerning  a  mining  fubftance  to  be  leen  in  one  of  the 
iflands  about  Scotland,  were  very  improper  for  me  to  mention  to  Sir  Robert  Morrayy 
to  whom  the  firft  information  was  originally  brought,  and  from  whom  I  expert  a 
farther  (for  I  fcarce  dare  expert  a  convincing)  account  of  it.  But  I  muft  not  omit, 
that  fome  virtuofi  queftioning  me  the  other  day  at  Whitehall  about  Mr.  Clayton's  dia- 
mond, and  meeting  amongft  them  an  ingenious  Dutch  gentleman,  whofc  father  was 
long  embaftador  for  the  Netherlands  in  England.,  I  learned  of  him,  that  he  is  acquaint- 
ed with  a  perfon,  whole  name  he  told  (but  I  do  not  well  remember  it)  who  was  ad- 
miral of  the  Dutch  in  the  Eafi-Tndies,  and  who  aflurcd  this  gentleman,  MonGeur 
Boreel,  that  at  his  return  from  thence,  he  brought  back  with  him  into  Holland  a  ftone, 
which  though  it  looked  but  like  a  pale  dull  diamond,  fuch  as  he  faw  Mr.  Clayton's  to 
be,  yet  was  it  a  real  carbuncle  •,  and  did  without  rubbing  Ihine  fo  much,  that  when 
the  admiral  had  occasion  to  open  a  cheft,  which  he  kept  under  deck  in  a  dark  place, 
where  it  was  forbidden  to  bring  candles  for  fear  of  milchances,  as  foon  as  he  opened 
the  trunk,  the  ftone  would,  by  its  native  light,  Ihine  fo  as  to  illuftrate  a  great  part 
of  it.  And  this  gentleman  having  very  civilly  and  readily  granted  me  the  requefl  1 
made  him,  to  write  {o  the  admiral,  who  is  yet  alive  in  Holland  (and  probably  may 
ftill  have  the  jewel  by  him)  for  a  particular  account  of  this  ftone,  1  hope  ere  long  to 
receive  it-,  which  will  be  the  more  welcome  to  me,  not  only  becaufe:  fo  unlikely  a 
thing  needs  a  clear  evidence,  but  becaufe  1  have  had  fome  fuipicion,  that  (fuppoiing 
the  truth  of  the  thing,  what  may  be  a  mining  ftone  in  a  very  hot  country,  as  the 
Eafi-Indies,  may  perhaps  ceafe  to  be  fo  (at  leaft  in  certain  fcafons)  in  one  as  cold  as 
Holland.  For  I  obferved  in  the  diamond  I  fend  you  an  account  of,  that  not  only 
rubbing,  but  a  very  moderate  degree  of  warmth,  though  excited  by  other  ways, 
would  make  it  ftiinc  a  Little.  And  it  is  not  impoflible,  that  there  may  be  ftones  as 
much  more  fufccptible  than  that,  of  the  alterations  requifite  to  make  a  diamond 
ihine,  as  that  appears  to  be  more  fufceptible  of  them  than  ordinary  diamonds.  And 
I  confefs  to  you,  that  this  is  not  the  only  odd  fufpicion  (for  they  are  not  fo  much  as 
conjectures;  that  what  I  tried  upon  this  diamond  luggefted  to  me.  For  not  here  to 
entertain  you  with  the  changes  I  think  may  be  effected  even  in  harder  fort  of  Hones, 
by  ways  not  vulgar,  nor  very  promiling,  becaufe  I  may  elfewherc  have  occafion  to 
fpeak  of  them,  and  tliis  letter  is  but  too  prolix  already ;  that  which  I  lhall  now  ac- 
knowledge to  you  is,  that  I  began  to  doubt,  whether  there  may  not  in  fome  cafes  be 
fome  truth  in  what  is  faid  of  the  right  turquois,  that  it  often  changes  colour  as  the 
wearer  is  fick  or  well,  and  manifeftly  lofes  its  fplcndour  at  his  death.    For  when  I 
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found,  that  even  the  warmth  of  an  affridtion,  that  laftcd  not  above  a  quarter  of  a 
minute,  nay,  that  of  my  body  (whofe  conftitution,  you  know,  is  none  of  the  hottcft) 
would  make  a  manifeft  change  in  the  folidcft  of  ftoncs,  a  diamond  ;  it  fcemed  not  im- 
poflible,  that  certain  warm  and  faline  fteams,  ifiuing  from  the  body  of  a  living  man, 
may  by  their  plenty  or  paucity,  or  by  their  peculiar  nature,  or  by  the  total  abfence  of 
them,  divcrfify  the  colour  and  the  fplcndour  of  fo  foft  a  flone  as  the  turquois.  And 
though  I  admired  to  fee,  that  1  know  not  how  many  men,  othcrwife  learned,  mould 
confidently  afcribe  to  jewels  fuch  virtues,  as  feem  no  way  compatible  to  inanimate 
agents,  if  to  any  corporeal  ones  at  all  •,  yet  as  to  what  is  affirmed  concerning  the  tur- 
quois's  changing  colour,  I  know  not  well  how  to  rcjedt  the  affirmation  of  io  learned 
(and  which  in  this  cafe  is  much  more  confidcrable )  fo  judicious  a  lapidary  as  Boetius 
de  Boot  *,  who  upon  his  own  particular  and  repeated  experience  delivers  fo  memorable 
a  narrative  of  the  turquois's  changing  colour,  that  1  cannot  but  think  it  worth  your 
W*m  perufal  •,  cfpccially  fince  a  much  later  and  very  experienced  author,  Olaus  Wormus, 
7™m.£.  where  he  treats  or  that  (tone,  confirms  it  with  this  tcilimony  :  Imprimis  memorandum 
'tll'*'  exemplum,  quo  J  Anjbelmus  Bo:tius  de  feipfo  re/ert,  tarn  mtttati  colons  quam  a  cafu  pre/er- 
vationis.  Cut  &  ipft  baud  diffinule  adferre  poffum,  nifi  ex  .  Injhelmo  pel t turn  quis  putaret. 
I  remember,  that  I  law  two  or  three  years  lince  a  tuiquois  (worn  in  a  ring)  wherein 
there  were  forne  fmall  fpots,  which  the  virtuofo,  whole  it  was,  allured  me  he  had  obferv- 
ed  to  grow  fomctimes  greater,  fometimcs  Ids,  and  to  be  fometimcs  in  one  part  of  the 
ftone,  fometimcs  in  another.  And  I  having  encouraged  to  make  pictures  from  time  to 
time  of  the  ftone  and  of  thefituation  of  the  cloudy  j  '.res,  that  lb  their  motion  may  be 
more  indifputable,  and  better  obferved,  he  came  to  trie  about  the  middle  of  this  very 
week,  and  affured  me,  that  he  had,  as  I  wifhed,  made  from  time  to  time  fchemcs  or 
pictures  of  the  differing  parts  of  the  ftone ;  whereby  the  feveral  removes  and  motions 
of  the  above  mentioned  clouds  are  very  manifeft,  though  the  caufe  feemed  to  him  very 
occult.  Thefe  pictures  he  has  promifed  to  Ihew  me,  and  is  very  ready  to  put  the  ftone 
itfelf  into  my  hands.  But  the  ring  having  been  the  other  day  cafually  broken  upon 
his  finger,  unlets  it  can  be  taken  out,  and  let  again  w  ithout  any  confidcrable  heat,  he 
is  loth  to  have  it  meddled  with,  for  fear  its  peculiarity  mould  be  thereby  deftroyed. 
And  poflibly  his  3pprchenfion  would  have  been  ftrcngthened,  if  I  had  had  opportu- 
nity to  tell  him  what  is  related  by  the  learned  Wcrmius  of  an  acquaintance  of  his,  that 
had  a  nephritic  ftone,  of  whofe  eminent  virtues  he  had  often  experience  even  in  him- 
felf,  and  for  that  caufe  wore  it  ftill  about  his  wrift  •,  and  yet  going  upon  a  time  into  a 
bath  of  fair  water  only  wherein  certain  herbs  had  been  boiled,  the  ftone,  by  being 

•  Tit  nnrraliit  in  the  euticr'i  own  w»rV),  is  this:  Ego  f/"yi  bt)  finftc  affirmare  poiTum  roe  unam 
aurco  annul"  itidofam  perpetDO  geiiirc,  cuius  facuitatem  (/i  gemm  c  eft)  nunquam  fans  admirari  potui. 
lleiiavcrat  ei.im  an:e  tricim'a  annos  Hifpanua  quidem  non  procul  .  paternis  a  dibits  habitant.  Is  cum  vita 
fuifluteflct,  U  ipf:us  fupcllfx  (ut  morii  apud  D03  eft!  venum  expofita  efTet,  inter  cstcra  etiam  turcois  ex- 
ponehatur.  V<rom  nemo  vlicct  complures  eo  concurriflent,  uteam  propter  colons  elegantiam,  quam  vivo 
do  nino  habuerat,  emercnt)  Gbi  tmj  tarn  voluit.  p riilinura  enim  nitorem  &  eolorem  prorfut  amifcrat,  uc 
iKitius  malachites,  qesm  lure™*  vidtrctur.  /\dcrat  turn  temporis  gemma  habenJ  c  defiderio  etiam  parens 
A  frater  meus,  qui  antra  f/cpius  gratiam  &  elcgantiam  irfius  viderant,  inirabundi  cam  nunc  tam  eflc 
cteformem  :  emit  earn  nihilominus  pater,  fatifque  vili  prctio,  qua  omnibus  coutemptui  crat,  ac  prifm- 
trs  non  earn  effe  quam  Hifpanus  gellatat,  arbitrarentur.  L'omum  rcverlus  pater,  qui  tam  turpem  gem- 
jr.ara  gcilare  ft  hi  indecorum  puub.u,  cam  mihi  dono  dat.  inquier.s  ;  Quandoquidem,  tili  mi,  vulgi  fama 
eft,  tnrcoidetn,  nt  tacaluitct  fnai  eaetcae  p'ffit,  dono  cari  debere,  tibi  cam  devovco:  ego  Mcrpua 
gemmam  Iculptori  trado,  ut  gentilitia  mea  infipnia  ilii,  qucmadmodura  fieri  folct,  in  jafpide  Cfulccdonio, 
aliifque  ignobilioribos  gemmis,  infculpcret  Turpc  enim  exillimabam,  hujufmodi  gemma  ornatm  gratia, 
d.im  gratiam  nulLm  haberct,  uti.  Parct  fcnlptor,  redditque  gemmam,  quam  gefto  pro  anouio  fignatotio. 
\  ix  per  menfem  geitarajn,  redit  illi  prillinji  color,  fed  mm  ita  nitens  propter  fculpturan,  ac  incqvv 
lem  furerricicm.  Miramur  omnes  gemmam,  atque  id  pr-scij-'ue,  quod  culor  indies  r,  ulchrior  fifret.  Id 
quia  obiervabam,  nunquam  fere  earn  a  inarm  depofui,  ita  ut  nunc  adliuc  candem  geflem. 
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wetted  with  this  deco&ion,  was  deprived  of  ail  its  virtue ;  whence  ll'ormius  takes 
occafion  to  advertife  the  fick,  to  lay  by  inch  ftoncs,  whenfoevcr  they  make  ufe  of 
a  bath.  And  we  might  expect  to  find  turquois  likewife,  calily  to  be  wrought  upon 
in  point  of  colour,  if  that  were  true,  which  the  curious  Antonsno  Nerit  in  his  inge-^i' 
nious  Arlt  Vetraria,  teaches  of  it ;  namely,  that  turquoifes  difcolourcd,  and  grown  7.  "h 
white,  will  regain  and  acquire  an  excellent  colour,  if  you  but  keep  them  two  or 
three  days  at  moft  covered  with  oil  of  fwect  almonds,  kept  in  a  temperate  heat  by 
warm  aJhcs  :  1  fay,  if  it  were  true,  becaufe  I  doubt  whether  it  be  fo,  and  have  not 
as  yet  had  opportunity  to  fatisfy  myfelf  by  trials  j  becaufe  I  find,  by  the  confeflion 
of  the  moft  lkilful  perfons,  among  whom  I  have  laid  out  for  turquoifes,  that  the 
true  ones  are  great  rarities,  though  others  be  not  at  all  fo.  And  therefore  I  fhall 
now  only  mind  you  of  one  thing,  that  you  know  as  well  as  I,  namely,  that  the  rare 
ftone,  which  is  called  Oculus  MunJi,  if  it  be  good  in  its  kind,  will  have  fo  great  a 
change  made  in  its  texture  by  being  barely  left  a  while  in  the  languideft  of  liquors, 
common  water,  that  from  opacous  it  will  become  tranfparent,  and  acquire  a  luftre, 
of  which  it  will  again  be  deprived,  without  ufing  any  other  art  or  violence,  by 
leaving  it  a  while  in  the  air.  And  before  experience  had  fatisfied  us  of  the  truth  of 
this,  it  feemed  as  unlikely,  that  common  water  or  air  mould  work  fuch  great  changes 
in  that  gem,  as  it  now  feems  that  the  effluviums  of  a  human  body  fliould  effect  letter 
changes  in  a  turquois,  efpecially  if  more  fufceptible  of  them,  than  other  (tones  of 
the  fame  kind.  But  both  my  watch  and  my  eyes  tell  me,  that  it  is  now  high  time  to 
think  of  going  to  fleep ;  matters  of  this  nature  will  be  better,  as  well  as  more  eafily, 
cleared  by  conference  than  writing.  And  therefore  fince  I  think  you  know  me  too 
well  to  make  it  needful  for  me  to  difclaim  credulity,  notwithftanding  my  having  en- 
tertained you  with  all  thefe  extravagancies ;  for  you  know  well,  how  wide  a  difter- 
ence  1  am  wont  to  put  betwixt  things  that  barely  may  be,  and  things  that  are  •,  and 
between  thofe  relations  that  arc  but  not  unworthy  to  be  enquired  into,  and  thofe  that 
are  not  worthy  to  be  actually  believed  i  without  making  apologies  for  my  ravings,  I 
fhall  readily  comply  with  the  drowfinefs,  that  calls  upon  me  to  releafe  you :  and  the 
rather  becaufe  Monfieur  Zulicbem  being  concerned  in  your  defire  to  know  the  few 
things  I  have  obferved  about  the  fliining  ftone  •,  to  entertain  thofe  with  fufpicions,  that 
are  accuftomcd  not  to  acquiefee  but  in  demonllrations,  were  a  thing,  that  cannot  be 
looked  upon  as  other  than  very  improper  by 

SIR, 

Your  moft  affectionate  and 

moft  faithful  Servant, 

R.    BOYL  E. 
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Obfervatiom  on  a  Diamond 


Observations  made  *  this  27th  of  O&ober,  1 663,  about 

Mr.  Claytons  Diamond. 

BEING  looked  on  in  the  f  day  time,  though  in  a  bed,  whofe  curtains  were 
carefully  drawn,  I  could  not  difcern  it  to  fhine  at  all,  though  well  rubbed  ;  but 
about  a  little  alter  fun-fet,  whilft  the  twilight  yet  laded,  nay,  this  morning  a  pretty 
while  after  fun-rifing  (but  before  I  had  been  abroad  in  the  more  freely  enlightened  air 
of  the  chamber)  I  could  upon  a  light  affridtion  cafily  perceive  the  ftonc  to  mine. 

2.  The  candles  being  removed,  I  could  not  in  a  dark  place  difcern  the  ftone  to 
have  any  light,  when  1  looked  on  it,  without  having  rubbed  or  otherwifc  prepared  it. 

3.  By  two  white  pebbles,  though  hard  rubbed,  one  againft  another,  nor  by  the 
long  and  vehement  affriftion  of  rock  cryftal  againft  a  piece  of  red  cloth,  nor  yet  by 
rubbing  two  diamonds  fct  in  a  ring,  as  I  had  rubbed  this  ftonc,  I  could  produce  any 
fenfiblc  degree  of  light. 

4.  I  found  this  diamond  hard  enough,  not  only  toenable  me  to  write  readily  with 
it  uponglafs,  but  to  grave  on  rock-cryltal  itfclf. 

5.  I  found  %  this  to  have,  like  other  diamonds,  anelectrical  faculty. 

6.  Being  rubbed  upon  my  clothes,  as  is  ufual  for  the  exciting  of  amber,  wax,  and 
other  electrical  bodies,  it  did  in  the  dark  manifeftly  fhine  like  rotten  wood,  or  the 
Icales  of  whitings,  or  other  putrified  fifh. 

7.  But  this  confpicuoufnefs  was  fainter  than  that  of  the  fcales  and  flabbcr  (if  I 
may  fo  call  it)  of  whitings,  and  much  fainter  than  the  light  of  a  glow-worm,  by 
which  I  have  been  fometimes  able  to  read  a  fhort  word  whereas  after  an  ordinary 
affriction  of  this  diamond,  I  was  not  able  to  difcern  diftinctly  by  the  light  of  it  any 
of  the  ncareft  bodies.  And  this  glimmering  alio  did  very  manifeftly  and  confiderably 
decay  prefently,  upon  the  ceafing  of  the  afFriction,  though  the  ftone  continued  viable 
fomc  while  after. 

8.  But  if  it  were  rubbed  upon  a  convenient  body  for  a  pretty  while,  and  brifkly 
enough,  I  found  the  light  would  be  for  fomc  moments  much  more  confidernblc, 
almoft  like  the  light  of  a  glow-worm  ;  infomuch  that  after  1  ceafed  rubbing,  I  could 
with  the  chafed  ftone  exhibit  a  little  luminous  circle,  like  that,  but  not  fo  bright  as  that, 
which  children  make  by  moving  a  ftick  fired  at  the  end  :  and  in  this  cafe  it  would  con- 
tinue vifible  about  feven  or  eight  times  as  long  as  I  had  been  in  rubbing  it. 

•  Thefe  were  brought  in  and  read  before  the  Royal  Society,  (the  day  following)  Oct..  ig,  1663. 

The  linne  itfclf  being  10  be  thown  to  the  Royal  Society,  when  the  observations  were  delivered,  I  wa« 
willing  (being  in  hailc)  to  omit  the  defcription  0/  it ;  which  is  in  fhort,  that  it  was  a  flat  or  tabic  diamond, 
of  about  a  third  pert  of  an  inch  in  length,  and  fomewh.it  left  in  breadth;  that  it  Wit  a  dull  Ibne,  and 
of  a  very  bid  water,  hiving  in  the  day-time  very  little  of  the  vividnefs  of  even  ordinary  diamonds,  and 
being  hlemilhrd  with  a  whitifh  cloud  about  the  middle  of  it,  which  covered  near  a  thi;d  part  of  the  rtone 

t  Hatle  made  me  forget  to  lake  notice,  that  I  went  abroad  the  fajne  morning,  the  fun  fhin.n;;  forth 
clear  enough,  to  Inok  upon  the  diamond  through  a  microlcopc,  that  I  might  try  whether  by  that  magnify- 
ing glafs  anv  thing  of  peculiar  could  be  difcerncd  in  the  texture  of  the  ftone,  and  cfpccialiy  of  the  whitifli 
cloud,  that  poffeit  a  good  part  of  it.  But  for  all  my  attention  I  could  not  difcover  any  peculiarity  worth 
mentioning. 

I  «.  For  it  drew  light  bodie»  like  amber,  jet,  and  other  concrete*,  that  are  noted  to  do  fo:  but  its 
attractive  power  fecmed  inferior  to  theirs. 

9.  I  FOUND 
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9.  I  found,  *  that  holding  it  a  while  near  the  flame  of  a  candle  (from  which  yet 
I  was  careful  to  avert  my  eyes)  and  being  immediately  removed  into  the  dark,  it  dif- 
clofed  fome  faint  glimmering,  but  inferior  to  that  it  was  wont  to  acquire  by  rubbing. 
And  afterward  holding  it  near  a  fire,  that  had  but  little  flame,  I  found  the  ftone  to  be 
rather  lefs  than  more  excited,  than  it  had  been  by  the  candle. 

10.  I  likewise  endeavoured  to  make  it  ftiinc,  by  holding  it  a  pretty  while  in  a 
very  dark  place,  over  a  thick  piece  of  iron,  that  was  well  heated,  but  not  to  that  de- 
gree as  to  be  viGbly  fo.  And  though  at  length  I  found,  that  by  this  way  alfo  the 
ftone  acquired  fome  glimmering,  yet  it  was  lefs  than  by  either  of  the  other  ways  above- 
mentioned. 

1 1.  I  also  brought  it  to  fome  kind  of  glimmering  light,  by  taking  it  into  bed  with 
me,  and  holding  it  a  good  while  upon  a  warm  part  of  my  naked  body. 

12.  To  fatisfy  myfclf,  whether  the  motion  introduced  into  the  Itonc  did  generate 
the  light  upon  the  account  of  its  producing  heat  there,  I  held  it  near  the  flame  of  a 
candle,  till  it  was  qualified  to  fhinc  pretty  well  in  the  dark;  and  then  immediately 
I  applied  a  (lender  hair,  to  try  whether  it  would  attract  it,  but  found  not  that  it  did 

*  fo  :  though  if  it  were  made  to  fhinc  by  rubbing,  it  was,  as  I  formerly  noted,  electri- 
cal. And  for  further  confirmation,  though  I  once  purpollly  kept  it  fo  near  the  hot 
iron  1  juft  now  mentioned,  as  to  make  it  fenftbly  warm,  yet  it  fluned  more  dimly  than 
it  had  done  by  affriction,  or  the  flame  of  a  candle,  though  by  both  thofe  ways  it  had 
not  acquired  any  warmth  that  was  fenfible. 

13.  Having  purpofely  rubbed  it  upon  fevcral  bodies  differing  as  to  colour  and  as 
to  texture,  there  fcemed  to  be  fome  little  difparity  in  the  excitation  (if  I  may  fo  call  it) 
of  light.  Upon  white  and  red  cloaths  it  feemcd  to  fucceed  belt,  efpecially  in  com- 
panion of  black  ones. 

14.  But  to  try  what  it  would  do  rubbed  upon  bodies  more  hard,  and  lefs  apt  to 
yield  heat,  upon  a  light  affriction,  than  cloth,  1  firft  rubbed  it  upon  a  white  wooden 
box,  by  which  it  was  excited,  and  afterwards  upon  a  piece  of  purely  glazed  earth; 
■which  feemed,  during  the  attrition,  to  make  it  lhine  better  than  any  of  the  other 
bodies  had  done,  without  excepting  the  white  ones ;  which  I  add,  left  the  effect 
ftiould  be  wholly  afcribed  to  the  dilpofition  white  bodies  are  wont  to  have  to  reflect 
much  light. 

15  Havinc  -|-  well  excited  the  ftone,  I  nimbly  plunged  it  under  water,  that  I  had 
provided  for  that  purpo!c,  and  perceived  it  to  fhine  whilft  it  was  beneath  the  furface 
of  that  liquor,  and  this  1  did  divers  times.  But  when  I  endeavoured  to  produce  a 
light  by  rubbing  it  upon  the  lately  mentioned  cover  of  the  box,  the  done  and  it  being 
both  held  beneath  the  furface  of  the  water,  I  did  not  well  fatisfy  myfelf  in  the  event 
-  of  the  trial :  but  this  1  found,  if  1  took  the  ftone  out,  and  rubbed  it  upon  a  piece 
of  cloth,  it  would  not,  as  elic  it  was  wont  to  dp,  prefently  acquire  a  luminoulhcfs, 
but  needed  to  be  rubbed  manifeftly  much  longer,  before  the  dented  effect  was  found. 

16.  I  also  %  "'ed  fevcral  times,  that  by  covering  it  with  my  warm  fpittlc  (having 
no  warm  water  at  hand)  it  did  not  lofe  its  light. 

17.  Finding 

•  o-  Wc  durrt  not  hr-M  it  in  the  (lame  of  a  candle,  no  more  than  put  it  into  a  na!;ed  fie  ;  for  fear  too 
violent  a  heat  (which  hus  been  obfervrei  to  fpoil  many  other  p,-i-ci<ws  llones)  iliould  vitiate  and  impairs 
jewel,  that  u&5  but  borrowed,  and  was  fuppofed  to  be  the  only  one  of  its  kind. 

+  15.  We  likewifc  plunged  it,  **  foon  as  we  h;id  excited  it,  under  liquor*  of  feveral  fortJ,  a*  fpirit  of 
wine,  oils  both  <h.  mical  and  expreil'cd,  an  acid  fpirit,  a::d,  as  I  remember,  an  alcalizatc  folution ;  and 
found  not  ar.y  of  thofc  vaiir.us  liquor*  ro  deftroy  its  mining  property. 

t  16.  Having  found  by  this  obfervation,  that  a  warm  liquor  would  not  extinguifh  lipht  in  the  diamond, 
I  th'-afcht  fit  to  try,  whether,  by  reaion  of  it*  warmth,  it  would  not  excite  it ;  and  Even  limci  I  fpond, 

that 

• 

s 
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17.  Finding  that  by  rubbing  the  (lone  with  the  flat  fide  downwards,  I  did,  by 
rcat'on  of  the  opacity  or' the  ring,  and  the  fudden  decay  of  light  upon  the  ceafing  of 
the  attrition,  probably  lole  the  fight  of  the  ftonc's  grcatcft  vividnels  j  and  fuppofing 
that  the  commotion  made  in  one  part  of  the  ftone  will  be  eafily  propagated  all  over ; 
I  fometimcs  held  the  piece  of  cloth,  upon  which  1  rubbed  it,  lb  that  one  fide  of  the 
ftone  was  cxpokd  to  my  eye,  whilft  I  was  rubbing  the  other;  whereby  it  appeared 
more  vivid  than  formerly,  and  to  make  luminous  tracts  by  its  motions  to  and  fro. 
And  fometimcs  holding  the  ftone  upwards,  1  rubbed  its  broad  fide  with  a  fine  fmooth 
piece  of  tranfparent  horn,  by  which  means  the  light  through  that  diaphanous  hib- 
ftance  did,  whilft  I  was  actually  rubbing  the  (tunc,  appear  lo  brifk,  that  fometimcs,. 
and  in  fomc  places,  it  fecmcd  to  have  little  fparks  of  fire. 

1 8.  1  took  alfo  a  piece  of  fiat  blue  glafs,  and  having  rubbed  the  diamond  well 
upon  a  cloth,  and  nimbly  clapt  the  glafs  upon  it,  to  try  whether,  in  cafe  the  light 
could  pierce  it,  it  would  by  appearing  green,  or  of  fome  other  colour  than  blue,  affile 
me  to  guefs,  whether  itfelf  were  fincere  or  no.  But  finding  the  glafs  impervious  to 
fo  faint  a  light,  I  then  thought  it  fit  to  try,  whether  hard  bodies  would  not  by  attrition 
increafe  die  diamond's  light,  fo  as  to  become  penetrable  thereby  :  and  accordingly  ? 
when  I  rubbed  the  glafs  brifkly  upon  the  ftone,  I  found  the  light  to  be  confpicuous 
enough,  and  fomewhat  dyed  in  its  pafiagc  j  but  found  it  not  cal'y  to  give  a  name  to 
the  colour  it  exhibited. 

Lastly,  To  comply  with  the  fufpicion  I  had  upon  the  whole  matter,  that  the  chief 
manifeft  change  wrought  in  the  ftone  was  by  comprefhon  of  its  pans,  rather  than  in- 
calefcence  ;  I  took  a  piece  of  white  tile  well  glared,  and  if  I  prefled  the  ftone  hard 
againft  if,  it  feemed,  though  I  did  not  rub  it  to  and  fro,  to  fhine  at  the  fides.  And 
however  it  did  both  very  manifeftly  and  vigoroufly  fhine,  if,  whilft  I  fo  prefled  it, 
I  moved  it  any  way  upon  the  furface  of  the  tile,  though  I  did  not  make  it  draw  a 
line' of  above  a  quarter  of  an  inch  long,  or  thereabouts,  and  though  I  made  it  not  move 
to  and  fro,  but  only  from  one  end  of  the  fhort  line  to  the  other,  without  any  return 
or  lateral  motion.  Nay,  after  it  had  been  often  rubbed,  and  fuffcred  to  lofe  its  light 
again,  not  only  it  feemed  more  eafy  to  be  excited  than  at  the  beginning  of  the 
night ;  but  if  I  did  prefs  hard  upon  it  with  my  finger,  at  the  very  inftant  that  I  drew 
it  brifkly  off,  it  would  difclofc  a  very  vivid  but  exceeding  fhort-lived  fplendor,  not  to 
call  it  a  little  corufcation  *.  So  that  a  Cartcfian  would  icarce  fcruple  to  think,  he  had 
found  in  this  ftone  no  flight  confirmation  of  his  ingenious  matter's  hypothefis,  touch- 
ing the  generation  of  light  in  fublunary  bodies,  not  fenfibly  hot. 

that  if  it  were  kept  therein,  tilt  tbe  water  had  leifure  to  communicate  Tome  of  its  beat  to  it,  it  would 
often  ft  me  a*  foun  as  it  was  taken  out ;  ami  probably  wc  mould  have  feen  it  fhine  more,  whilil  it  was  in 
the  water,  if  fomedegteeof  opacity,  which  heated  water  is  wont  to  acquire,  upon  the  fcore  of  the  nu- 
merous little  bubbles  generated  in  it,  had  not  kept  ui  from  difcerning  the  luftre  of  the  ftone. 

•  1  after  bethought  myfelf  of  employing  a  way,  which  produced  the  defired  effect,  both  (boner  and 
better,  for  holding  betwixt  my  fingers  a  fleet  bodkin,  near  the  lower  part  of  it,  I  prefled  the  point  hard 
againft  the  furiaceof  the  diamond,  and  much  more  if  I  (buck  the  point  againft  it,  the  corufcation  would 
be  extremely  fudden,  and  very  vivid,  though  very  vaoifhing  too:  and  thu  way,  which  commonly  much 
furprized  and  pleafed  the  fpcAators,  feemed  far  more  proper  than  the  other,  to  (hew,  that  preffure  alone, 
if  forcible  enough,  though  it  were  fo  fudden  and  ftiort,  that  it  could  not  well  be  fuppofed  to  give  the 
ftone  any  thing  near  *  fenfible  degree  of  warmth,  as  may  be  fufpefted  of  rubbing,  yet  it  is  fufficicnt  to 
generate  •  very  vivid  light. 


A  POST- 


that  Jhines  in  the  dark. 


799 


^POSTSCRIPT,  annexed  fome  Hours  after  the  Obfervations  were 

written. 

SO  •  many  particulars  taken  notice  of  in  one  night,  may  make  this  ftonc  appear 
a  kind  of  prodigy ;  and  the  rather,  becaufe  having  tried,  as  I  formerly  noted, 
not  only  a  fine  artificial  cryftal,  and  fome  alfo  that  is  natural,  but  a  ruby  and  two 
diamonds,  I  did  not  find,  that  any  of  thefe  difclofed  the  like  glimmering  of  light ; 
yet  after  all,  perceiving  by  the  hardnefs,  and  the  teftimony  of  a  flcilful  goldfmith, 
that  diis  was  rather  a  natural  than  artificial  ftqne  ;  for  fear  left  there  might  be  fome 
difference  in  the  way  of  fetting,  or  in  the  ihapc  of  the  diamonds  I  made  ufe  of,  neither 
of  which  was  like  this,  a  flat  table-ftonc,  I  thought  fit  to  make  a  further  trial  of  my 
own  diamonds,  by  fuch  a  briik  and  afliduous  affh&ion,  as  might  make  amends  for  the 
difadvantages  above-mentioned,  in  cafe  they  were  the  caufe  of  theunfuccefsfulnefs  of 
the  former  attempts.  And  accordingly  I  found,  that  by  this  way  I  could  eafily  bring 
a  diamond  I  wore  on  my  finger  to  difclofe  a  light,  that  was  fenfible  enough,  and  con- 
tinued fo,  though  I  covered  it  with  fpitde,  and  uied  fome  other  trials  about  it.  And 
this  will  much  leffen  the  wonder  of  all  the  formerly  mentioned  obfervations,  by  Ihew- 
ing,  that  the  properties,  that  are  fo  ftrange,  are  not  peculiar  to  one  diamond,  but  may 
be  found  in  otheis  alfo,  and,  perhaps,  in  divers  other  hard  and  diaphanous  ftones. 
Yet  I  hope,  that  what  this  dilcovery  takes  away  from  the  wonder  of  thefe  obferva- 
tions, it  will  add  to  the  inflrudUvencfs  of  them,  by  affording  pregnant  hints  towards 
the  inveftigation  of  the  nature  of  light. 

•  We  afterward*  tried  precioui  ftone*,  as  diamond*,  rubie*.  faphires,  and  emeralds.  Sec.  but  found 
not  any  of  them  to  fhine,  except  fome  diamonds;  and  of  thefe  we  were  not,  upon  fo  little  pra&ce,  able 
to  foretel  beforehand,  which  would  be  brought  to  fhine,  and  which  would  not :  for  feveral  very  good 
diamonds  either  would  not  ftiine  at  all,  or  much  left  than  other*,  that  were  far  inferior  to  them.  And 
yet  thofe  ingeniou*  men  are  miftaken,  that  think  a  diamond  mult  be  fool  and  cloudy,  a*  Mr.  CUjltn'% 
*ru,  to  be  fit  for  Ihining ;  for  as  we  could  bring  feme  fuch  to  afford  a  glimmering  light,  fo  with  fome  dear 
and  excellent  diamonds  we  could  do  the  like.  But  none  of  thofe  many,  that  we  tried  of  all  kinds,  were 
equal  to  the  diamond,  on  which  the  obfe-vations  were  made,  not  only  confidcring  the  degree  of  light  it 
afforded,  but  the  eafincf*  wherewith  it  wa«  excited,  and  the  comparatively  great  duration  ot  its  mining. 


End  of  the  First  Volume. 
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